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he mISSIon of the InternatIOnal Vltamm A ConsultatIve Group (IVACG) IS to
gmde mternatIOnal actIvItIes aImed at reducmg vltamm A deficIency m the world
The group offers consultatIOn and gmdance to vanous operatmg and donor agenCIes

that are seekmg to reduce vltamm A defiCIency and ItS accompanymg bhndness As part of
thIs serVlCe, IVACG ha~ prepared gmdelmes and recommendatIOns for

• assessmg the regIOnal dlstnbutIOn and magllltude of vltamm A defiCIency,
• developmg mterventIOn strategIes and methodologIes to control vitamm A defiCIency,
• evaluatmg the effectiveness of implemented programs on a contmumg baSiS, and
• undertakmg research needed to support the a~sessment, mterventIOn, and evaluatIOn of

programs

IVACG has pubhshed the followmg monographs

• Guzdelmes for the EradlcatlOn ofVltamm A DefiCIency and XerophthalmIa (1977)
., Recent Advances m the Metaboltsm and FunctlOn ofVltamm A and TheIr RelatlOnshlp to

Applted NutntlOn (1979)
• The Safe Use ofVltamm A (1980) (AvaIlable m Enghsh and French)*
• The Symptoms and SIgns ofVltamm A DefiCIency and TheIr RelatlOnshlp to ApplIed NUtll

tlOn (1981) (AvaIlable m Spalllsh only)*
• BlOchemlcal Methodology for the Assessment ofVltamm A Status (1982) *
., Reprmts ofSelected Methods fOl the AnalysIs ofVltamm A and Carotenolds m NutntlOn

Surveys (1982»<-
• PerlOdlc, Large Oral Doses ofVltamm A for the PreventlOn ofVltamm A DefiCIency and

XerophthalmIa A Summary ofEypenences (1984)
• A Decade ofAchIevement The InternatlOnal Vltaml1l A ConsultatIve Group (IVACG) 1975

1985 (1987)
• The Safe Use ofVltamm A by Women Dunng the ReproductIve Years (1986) (AvaIlable m

Enghsh and French)*
• BlOchemlcal Methodology for the Assessment ofCarotenes (1987)
• GUldelmes for the Use ofVltamm Am Emelgency and RelIefOperatlOns (1988) (AvaIlable

m French only) *
• Vltamm A Supplements A GUIde to TheIr Use m the Treatment and PreventlOn ofVltamm

A DefiCIency and XerophthalmIa (pubhshed by the World Health OrgalllzatIOn m con
JunctIon With IVACG and UNICEF, 1988, new editIOn m press)*

• Guzdelmes for the Development ofa Slmpltfied DIetary Assessment to IdentIfy GI0UpS at
RISk for Inadequate Intake ofVltamm A (1989)

• MethodologIes for Momtonng and Evaluatmg Vltamm A DefiClency InterventlOn Proglams
(1989)*

• NutntlOn CommUnICatlOns m VItamm A Programs A Resource Book (1992)*
• A Bnef Gutde to Current Methods ofAssessmg Vttamm A Status (1993) *
• IVACG Statement on Clustermg ofXerophthalmIa and Vttamm A DefiClency Wtthm

COmmUnItIes and Famtlles (1996)*
• IVACG PolICY Statement on Vttamm A, Dtarrhea, and Measles (1996)*
• !:,trategtc Placement ofIVACG m the Evolvmg Mtcronutnent Fteld (1996)**

* These reports are avaIlable free of charge to developmg countnes and for US$3 50 to
developed countnes CopIes can be ordered from the IVACG Secletanat

** ThIS report IS aVaIlable free of charge
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any orgamzatIOns and mdlViduals
contnbuted to the success of the
XVII IVACG Meetmg IVACG

Steenng CommIttee members Dr Moses
Chirambo, Dr Frances R DavIdson, Dr
Abraham HorwItz, Dr Vmodim Reddy, Dr
Leonor Mana Pacheco Santos, Dr SuttIlak
Smitasm, Dr Alfred Sommer, Dr Barbara
A Underwood, and Dr KeIth P West, Jr
gave of theIr energy and expertIse to
develop the meetmg program They
carefully consIdered the SCIentIfic dImen
SIOns of the program m relatIOn to the
needs of colleagues m developmg coun
tnes

The secretanat relIed on the WIse counsel
and generoSIty of the local orgamzmg
commIttee for the meetmg, whICh was
coordmated by Dr Hernan Delgado at
INCAP Dr Edmundo Alvarez, Ing Leonel
Anleu, Ms CeClha Z de Arenas, Dr
Gustavo BergonzolI, Dr Jorge Bran, Dr
Jesus Bulux, Dr VICtor Calderon, LIc
Carmen Dardano, Dr Omar Dary, Dr
MIgUel Rene Escobar, LIC Magda FIscher,
Dr Juan Carlos Garcia, Dr Edgar Lara, Dr
BaudIlIO Lopez, Dr Manolo Mazanegos,
LIC Ramon Mendoza, LIC Veromka de
Palma, Sra Martha BurdICk de Pledrasanta,
Dr FranCISCO Pmeda, LIc Franusco Puac,
LIC Nicte RamIrez, Ing RIcardo ROJas, LIc
Eugema Saenz de Tepda, Dr Hector EmIlIO
Soto Rodas, and LIC Chnsta de Valverde
worked contmuously to strengthen and
complement the meetmg WIth regIOnal
presentatIOns, speClal events, and local
arrangements The orgamzatIOns contnb
utmg to the local commIttee and the many
talented mdividuais representmg these
orgamzatIOns were gIfted hosts

The IVACG Secretanat acknowledges the
VItal contnbutIOns of many groups m
Guatemala, espeCIally Productos Roche,
SA, Instltuto de NutncIOn de Centro
Amenca y Panama (INCAP), H B Fuller
de Centroamenca, SA, Kellogg de
Centroamenca, SA, BASF de Guatemala,
SA, PLATA/VISA, Cervecena
Centroamencana, SA, Hotel Cammo
Real, Productos Nestle, SA, AsoClaClon de
Azucareros de Guatemala, D H L de
Guatemala, ANACAFE-Departamento de
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AccIOn SOCIal, Fabnca de Productos
Lacteos Parma, ComIte ProClegos y Sordos
de Guatemala, INCAPARINA, INGUAT,
Banco Agncola MercantIl, CEMACO, BIC
de Guatemala, ASOClaCIOn HOSpiCIO de
Occidente, Umversidad del Valle,
Mimsteno de Cultura y Deportes,
Mimsteno de la Defensa, and Mmisteno de
GobernacIOn

Much of the meetmg was orgamzed WIth
fundmg from Opportumties for MICronu
tnent InterventIOns (OMNI) , a proJect of
the Office of Health and NutntIOn, Global
Bureau for Programs, FIeld Support and
Research, U S Agency for InternatIOnal
Development The IVACG Secretanat
gratefully acknowledges the addItIOnal
generous support of the AustralIan Agency
for InternatIOnal Development (AusAID),
The Coca-Cola Company, Hemz InstItute
of NutntIOnal SCIences, Inc, The MICronu
tnent ImtiatIve Secretanat, Nestle SA, The
Procter & Gamble Company (USA), and
Task Force SIGHT AND LIFE

Dr Emorn Wasantwisut and Dr Anna
CoutSOUdIS, overall rapporteurs for thIS
meetmg, had the dauntmg task of draftmg
a permanent record of the presentatIOns
and dISCUSSIOns They were skIllfully
aSSIsted by the meetmg's thematIC
rapporteurs, Dr Jean Humphrey, Ms
VICtona Sheffield, and Dr Greg Hussey,
and by the rapporteurs of the meetmg's
concurrent seSSIOns, Dr Venkatesh
Mannar, Dr Greg Hussey, Dr Martm
Bloem, Dr KeIth P West, Dr Penelope
Nestel, Mr DaVId AlnwIck, and Dr Jean
Humphrey Readers worldWIde wIll benefit
from the efforts of thIS group The secre
tanat IS also grateful for the leadershIp and
fleXIbIlIty of the many chaIrpersons durmg
program seSSIOns

Ing Marco Tullo Sosa RamIrez,
Guatemala's Mimster of Pubhc Health and
SOCIal Welfare, and the local orgamzmg
commIttee maugurated the meetmg and
graCIously welcomed us to Guatemela City
durmg festIve opemng-mght cultural
events and a memorable fiesta at the end of
the week Refreshments durmg these events
were generously prOVIded by the meetmg's
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sponsors m Guatemala These contnbu
tIons added to the espnt de corps durmg
the week's delIberatIOns We also thank the
Hotel Cammo Real for theIr hospItalIty,

• flexibIlItv, and excellent serVICe

Followmg the meetmg, the local orgamzmg
commIttee hosted three study tours One
group toured a vitamm A premIx factory
and a sugar mIll, a second group vIsIted
Project Hope m the Western HIghlands,
and a thIrd group traveled to the Vitamm A
for ChIld SurvIval Program m Coban
These tnps provIded an opportumty for
partICIpants to learn more about condI
tions related to micronutnent defiCIencIes
m Guatemala, and to consIder efforts
aImed to Improve these condItIOns such as
maternal and chIld health care, agnculture,

hortICulture, commumty action, educatIOn,
and food productlOn, preparatlOn, and
preservation The groups met wIth com
mumty members and project orgamzers m
conJunction wIth observmg proJect
activIties TheIr congemalIty added much
to the learmng expenence

Each IVACG meetmg draws on the adVICe,
collaboratIOn, and full partiCIpatIOn of
numerous aSSOCIates around the world
The IVACG Secretanat IS deeply grateful
for thIS partICIpatIOn In the time remam
mg before the year 2000, the secretanat
hopes that the enthusIasm of the XVII
IVACG Meetmg wIll encourage and mspIre
colleagues to contmue usmg theIr skIlls
and resources to vIrtually elImmate vIta
mm A defiCIency
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he InternatIOnal Vitamm A Consultative Group (IVACG) is an orgamzatIOn
dediCated to reducmg the prevalence of vitamm A deficiency worldwide Estab
lished m 1975 with support from the U S Agency for InternatIOnal Development,

IVACG contmues to analyze issues related to the etIOlogy, treatment, and preventIOn of
vltamm A defiCiency IVACG actIvIties mvolve sCIentIsts, program planners, and pohcy
makers throughout the world Through itS mternatlonal meetmgs, IVACG proVldes a
forum for new ideas, encourages mnovatIOns, recogmzes important research findmgs,
mcreases awareness of the latest survey data, and promotes actIOn programs

Representatives from 65 countnes were among the 488 policy makers, program manag
ers, planners, and SCientIsts m health, nutntIOn, bIOchemistry, agnculture, horticulture,
educatIOn, commumcatIOns, and development who partiCipated m the XVII IVACG
Meetmg, 18-22 March 1996 m Guatemala CIty, Guatemala Throughout the five-day
program 130 presentatIOns eluCidated the meetmg theme, "VIrtual Ehmmation of
Vitamm A DefiCiency Obstacles and SolutIOns for the Year 2000" Numerous speakers
presented research and programmatic mformatIOn on implementmg effective programs
PartiCipants had the opportumty to share perspectIves durmg mterest group diScuSSIons
and sOCial events, reView and order matenals from 13 exhibits, and Jom postmeetmg
study tours ThIs report attempts to convey much of the matenal presented and some of
the diSCUSSIOn that followed

WIth growmg mternatIOnal mterest m the control of Vltamm A defiCIency and itS role m
chIld survival programs, the preventIOn and control of Vltamm A defiCIency has become
a "mamlme" health and nutntIOn actiVIty Indeed, preventIOn and control of vltamm A
defiCIency IS now regarded as an mtegral component of an emergmg strategy to mte
grate dIverse efforts to mcrease child SUrviVal by controllmg miCronutnent defiCienCies
Advocacy at all levels and dIrect mterventIOns are still reqUIred Both should be sUIted to
the partiCular local conditIOns and resources m each country Accordmg to Dr Abraham
HorWItz, IVACG chaIr, "There are distmct obstacles to preventmg and controllmg
vitamm A defiCiency These should not deter but stimulate the identificatIOn of solutIOns
to overcome them"

XVIIIVACG MEETING 1
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Monday Tuesdav Wednesday Thursday Friday
18 March 19 March 20 March 21 March 22 March

0730 RegistratIOn 0800 RegistratIOn 0800 RegistratIOn 0800 RegistratIOn 0800 RegistratIOn
0830 Exhibits open

0800-1030 0830-1000 0830-1030 0830-1030 0830-1000
Plenary SessIOn Plenary SessIOn Concurrent SessIOns Plenarv SessIOn Plenary SessIOn
Inaugural Micronutrient 1) Dietary Summaries from Summaries from
Ceremony Forum InterventIOns Wednesday Thursday

2) BIOlogic Concurreut Concurrent
BlOavaIlabIlIty of Slgmficance of SessIOns SessIOns
DIetary VItammA
CarotenOids Deficiency Growth

and Inflammation

1030-1100 1000-1100 1030-1130 1030-1130 1000-1030
Poster SessIOn Poster SessIOn Poster SessIOn Poster SessIOn Break

1100-1230 1100-1230 1130-1330 1130-1300 1030-1200
Plenary SessIOn Plenary SessIOn Lunch Break Plenary SessIOn Plenary SessIOn
Actions for the VitauunA Developmg Reports from
Prevention and Fortification Sustamable Thematic
Control of Vltamm of Foods Solutions for the Rapporteurs
A Deficiency m Problem ofVItamm and
Central America A Deficiency Closmg Remarks

1230-1430 1230-1430 1300-1500 1200
Lunch Break Lunch Break Lunch Break Adjournment

1430-1745 1430-1630 1330-1630 1500-1730 Saturday and
Plenary SessIOn Concurrent SessIOns Plenaf) SessIOn Concurrent SessIOns Sunday, 23-24
Virtual ElimmatIon I) Expenences WIth SummarIes from 1) Other March
ofVItaumtA VltaumtA Tuesday Concurrent InterventIOns for
Deficrency Fortification of SessIOns Prevention and Study Tours
Obstacles and Foods ControlofVltamm
Solutions for the 2) BIOlogic Usmg Etlmographlc A Deficiency Sugar FortificatIOn
Year 2000 Slgmficance of Methods m Vltamm 2) Vltaumt A Starns and Production of

VItaumtA A DeficIency Methodology Fortified Foods
1600-1630 Deficiency Research (Guatemala City and
Poster SessIOn InfectIOn PaCific Lowlands)

1745 1630 1630 1715
Meetmgs Adjourn Meetmgs Adjourn Meetmgs Adjourn Meetmgs Adjourn

ActIOns of Project
1830-2130 1700-1900 1700-1830 2000 Hope m the Western
Welcome ReceptIOn Interest Groups Interest Groups Fiesta Highlands

1700-1900
Video SessIOn
2000-2130 Vltamm Afor Child
Interest Groups SurViVal Program m

Coban
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SundaJ, 11 March

0800-1300

1700-1800

1830-2030

IVACG Steenng CommIttee Meetmg

Set up for Monday's poster seSSIOns

PreventIOn and Control ofVItamm A DefiCiency m
Central Amenca

Surveys

Early RegIstratIOn at Hotel Cammo Real Guatemala

Mondav, 18 March

0730

0815

0830

0845

0855

0905

0915

0935

1030

1100

1100

RegIstration contmues at Hotel Cammo Real Guatemala

Guests and partICIpants are seated

Inaugural ceremony

NatIOnal Anthem

Greetmg from Master of Ceremomes

Dr Omar Dary

Message from the Chairman of the InternatIOnal Vitamm A ConsultatIve
Group (IVACG)

Dr Abraham HorWItz

Message from the Coordmator of the Local CommIttee of the XVII
IVACG Meetmg and Awards to guests of honor, Ms ElIsa Molma de
Stahl and Dr Guillermo Arroyave

Dr Hernan L Delgado

Message from the DIrector of the Pan Amencan Health Orgamzation

Dr George A 0 Alleyne

Openmg address by the Mmister of PublIc Health and SOCIal Welfare of
Guatemala

Ing Marco TulIo Sosa RamIrez

Break and poster semon wzth presenters avazlable

PreventIOn and Control ofVltamm A DefICIency m
Central America

Actions for the PreventIOn and Control of VItamm A DefICiency m
Central America

Moderator Dr Gustavo Hernandez Polanco

Present Status ofVltamm A DefiCiency In Central Amenca
Dr Jesus Bulux

HVIIIVACG MEEnNG 5
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+ 1130

1230

1430

1430

1440

1500

1600

1630

1730

1745

1830

1900-2130

PreventIOn and Control ofVltamm A DefiClency m Central Amenca

DIrector General Mmister of Health, Behze, Dr Jose Lopez

DIrector, NutntIOn Department, Mmistry of Health, Costa RlCa,
Dra Rosa Novygrodt

MmIster of Health, El Salvador, Dr Eduardo Intenano

VlCemmlster of PublIc Health and SOClal Welfare, Guatemala,
Dr Carlos Andrade

VlCemmlster of Health, Honduras, Dra VIrgmla Espmoza

Mmister of Health, NIcaragua, Dr Fedenco Munoz

DIrector General of Health, Panama, Dr Jorge Montalvan

Lunch

Virtual ElimmatIon ofVltamm A Deficiency Obstacles and
Solutions for the Year 2000

Moderator Dr Alfred Sommer

PresentatIOn of the meetmg theme

Dr Abraham HorWItz

Present Status and Global Progress Toward the Year 2000 Goal

Dr Barbara A Underwood

Obstacles and SolutIOns to Reachmg the Year 2000 Goal of Control of
Vitamm A DefiClency

IndIa Dr Vmodmi Reddy
Ghana Mrs Rosanna Agble
Tanzama Dr Godwm Ndossl
IndonesIa Dr Martm Bloem

Bl eak and poster semon WIth presentel s avmlable

Surveys

Response Panel

BolIVIa Dra Mana del Carmen de Daroca
Nepal Mr Ram K Shrestha
VIetnam Prof Ha Huy KhOl
Ghana Dr Paul Arthur

Response of the US Agency for InternatIOnal Development to the
Global Challenge ofVltamm A DefiClency

Dr NIls Daulaue

End of day's formal seSSIOns

Set up for Tuesday's poster sessIOns

MIcronutnent InteractIOns

Expenences WIth Vitamm A FortificatIOn of Foods

BIOloglC Slgmficance ofVltamm A DefiCIency InfectIOn

Buses depart for welcome receptIOn

Welcome reception at Museo de la Cervecena Centroamerlcana) S A

Hosts Local CommIttee XVII IVACG Meetmg and
Cervecena Centroamencana, S A

XVIIIVACG MUnNG



Tuesdav. 19 March

0800

0830

0830

0835

0845

0855

0905

0925

0930

0950

1000

1100

1100

1120

1140

1200

1230

Set up for exhIbIts

ExJnlnts open

Micronutrient Forum

ChaIr Dr Frances R DavIdson

InteractIOn of MlCronutnents to Bmld Pre-pregnancy Iron Reserves m
Adolescent GIrlS The Role ofVItamm A

Dr Martm Bloem

A Companson of Serum Retmol Levels WIth Hemoglobm
ConcentratIOns Before and After Vitamm A Capsule DIstnbutIOn m One
to FIve Year Old ChIldren m the RepublIc of the Marshall Islands

Dr Neal Palafox

Vitamm A and Beta-Carotene Status m Iodme DeficIency

Dr Seyed Masoud Kimiagar

DIscussIOn

Summary

The BlOavaI1ablbty of DIetary CarotenOids

Dr James A Olson

DISCUSSIon

BreaA. and poster sesswns WIth presenters avmlable

MIcronutrient Interactions

Experiences WIth Vltamm A FortIfIcatIOn of Foods

BiolOgiC Slgmhcance of VItamm A DefIciency Infection

Vltamm A FortIfIcatIOn of Foods

Co-Cham Dr GuIllermo Arroyave and DI Juan R Agmlar

FortrficatIOn Issues and ConSIderatIOns

Dr George PurVIS

Key Issues for Implementmg a Program of Sugar FortificatIOn WIth
Vitamm A The Central Amencan Expenence

Dr Gmllermo Arroyave

MSG FortIficatIOn m IndonesIa FaIlure" Or Important Lessons"

Dr Roy TJIong

DIScussIon

Lunch

XVlIIVACG MEnlNG 1



• Concurrent SessIOns

8

1430

1430

1445

1500

1515

1530-1630

1430

1430

1445

1500

1515-1615

1630

1700-1900

Experiences with Vltamm A FortIncatIOn of Foods

ChaIr Dr Max Blum
Rapporteur Dr Venkatesh Mannar

Sugar FortIficatIOn A Challenge ofVltamm A DefiCiency m Honduras

Dr Rosalmda Hernandez

Retmol Stablhty of FortIfied Sugar m Guatemala

Dr OmarDary

Household Level MOnItonng of FortIficatIon Programs

Ms Martha BurdICk de Pledrasanta

A School-dlstnbuted CookIe Is an Excellent Source ofVltamm Am
Guatemala

Ms MOnIca Guamuch

DISCUSSIon

BiolOgIC Slgmncance ofVltamm A DefICiency InfectIOn

Chair Dr RIChard Semba
Rapporteur Dr Greg Hussey

VItamIn A Status and SupplementatIOn and Its Effect on ImmunIty In
ChIldren WIth AIDS

Dr Greg D Hussey

Effect ofVItamIn A Supplements In RedUCIng Seventy of Lower
RespIratory InfectIon Among ChIldren In TanzanIa

Dr M GUIllermo Herrera

TherapeutIc Impact ofVItamIn A AdmInIstratIOn Dunng Acute
DIarrhea

Dr RaJIv Bahl

DIscussIOn

End of day's formal seSSIOns

Set up for Wednesday's poster seSSIOns

DIetary InterventIOns

BIOlogIC SIgnIficance of VItamIn A DefiCiency Growth and
InflammatIon

Usmg EthnographIC Methods In Vitamm A DefiCiency Research

Interest Groups

LocatIOns and tOpICS to be announced
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Wednesday. 20 March

0830

0830

0845

0900

0915

0930-1030

0830

0830

0845

0900

0915-1015

1030

1130

Dietary Intervenbons

Co-Chairs Dr Vmodmi Reddy and Dr SuttIlak Smitasm
Rapporteur Dr Martm Bloem

CrucIal Elements m a Home Gardenmg ProJect-Expenence from a
NatIOnwIde Program m Bangladesh

Mr Ammuzzaman Talukder

Does the ProductIOn of Dark Green Leafy Vegetables and FrUIts Playa
Role m the EtIOlogy of Maternal NIght Blmdness, DIarrhea and
MalnutntIOn m Bangladesh"

Dr Martm Bloem

Provitamm A CarotenOId Content of Common Foods

Mr K Bhaskarachary

DIetary Sources ofVItamm A WeIghed Food Intakes of Preschool-Age
ChIldren m Rural Central Java, IndonesIa

Dr MIChael Dibley

DIscussIOn

BIOlogic Slgmflcance ofVltamm A DeficJlency Growth and
Inflammation

ChaIr Dr Paul Arthur
Rapporteur Dr KeIth P West, Jr

ReductIOn m Serum Retmol and Urmary Loss ofVItamm A m ChIldren
WIth Acute DIarrhea

Dr Jose 0 Alvarez

EpIdemIOlogy of NIght Blmdness Durmg Pregnancy In Rural Nepal

Ms Parul Chnstian

Acute RespIratory InfectIOns Prevent Improvement ofVItamm A Status
In Young Infants Supplemented WIth VItamIn A

Dr MM Rahman

DIscussIOn

Break and poster seSSlOns wlth presenters avmlable
Dietary Interventions

B1010gic Slgmflcance ofVltamm A Dencllency
Growth and. Inflammation

Usmg EthnographiC Method.s m VItamm A DefiCiency
Research

Lunch
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10

1330

• 1330

• 1345

1400

1420

1500

1530

1530

1550

1610

1630

• 1700-1830

1700-1900

1700

1730

1735

1750

1805

2000-2130

Summaries from Tuesday Concurrent SessIOns
ChaIr Dr Hernan Delgado

Expenences wIth Vitamm A FortIficatlOn of Foods

Dr Max Blum

DiscuSSlOn

BlOlogIC SIgmficance ofVItamm A DefiCIency InfectlOn

Dr RIChard Semba

DlscuSSlOn

Break

Usmg Ethnographic Methods m Vltamm A DefICiency Research

Chan Ms Elena Hurtado

Focused Ethnography for Commumty Assessment of Natural Food
Sources ofVItamm A

Dr Harnett Kuhnlem

Behefs and BehaVIOral Factors Affectmg Vitamm A DefiCIency m NIger

Ms Lauren Blum

DISCUSSIOn

End of day's formal seSSlOns

Set Up for Thursday's poster seSSlOns

Other InterventIOns for PreventIOn and Control ofVItamm A
DefiCIency

Vitamm A Status Methodology

Interest Groups
LocatIOns and topICS to be announced

Video PresentatIons

ChaIr Ms Chnsta de Valverde

All We Expect NutntIOn-A BaSIC Human RIght

Ms Jenny Cervmskas

Vitazucar

Dr Juan Carlos Arraya and Ms Serena Rapbmn

Sugar FortificatlOn m Guatemala

ASAZGUA

Ammulla Dhon (Invaluable Treasure)

Mr SnaJul Islam

InauguratlOn, CommumcatIOn and ImplementatIOn of NatIOnal
Vitamm A Week

Dr Sofia Begum and Dr Abdullah Al Momen

Interest Groups

LocatlOns and tOpICS to be announced
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Thursday, 21 March

0830

0830

0845

0900

0950

1030

1130

1145

1200

1215

1230

1300

Summanes from Wednesday Concurrent SessiOns

Chalr Dr Donald McLaren

BIOlogiC SIglllficance ofVItamm A DefiCIency Growth and
InflammatIOn

Dr Paul Arthur

DISCUSSIon

DIetary InterventIOns

Dr Vmodmi Reddy and Dr Suttllak Smitasm

DISCUSSIon

Break and poster seSSlOns WIth plesenters avatlable

Other Interventions for Prevention and Control of
VItamm A DefICIency

Vltamm A Status Methodology

Developmg Sustamable Solutions for the Problem ofVItamm A
DefIcIency

Chalr Dr Ian Darnton-HI11
Rapporteur Dr Penelope Nestel

Introductory remarks Sustamablhty m MiCronutnent Programs

Dr Martm Bloem

Role of InternatIOnal OrgalllzatIOns

Dr Sonya Rabeneck

South/South Techlllcal CooperatIOn

Ms Cathenne Siandwazi

Role of the NGOs

Dr MIguel Artola
Ms Angela ChurchIll
Mr M SiraJul Islam

DISCUSSIOn

Lunch
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Concurrent SessIOns

12

1500

1500

1515

1530

1545

1600-1700

1500

1500

1515

1530

1545

1600

1615-1715

1715

2000

Other Intervenhons for PreventIOn and Control ofVdamm A
DefICiency

Chair Dr Moses Chirambo
Rapporteur Mr DavId Alnwick

Vitamm A Status of Zanziban FIrst-Graders Influence of ParasItIc
InfectIons and Impact of Dewormmg

Dr James Tieisch

IntegratIon ofVItamm A SupplementatIOn wIth EPI Programme m
Bangladesh An Approach to Increase Coverage ofVItamm A
AdmmistratIOn Among Infants

Dr Mohammad ShahJahan

Safety Aspects ofVItamm A AdmmistratIOn

Dr Frank Chytil

Use of NutntIOnal Surveillance ProJect (NSP) to Momtor Trends m
Vitamm A Capsule DIstnbutIOn

Mr Abdul Hye

DISCUSSIOn

Vltamm A Status Methodology

ChaIr Dr ClIve West
Rapporteur Dr Jean Humphrey

Companson of HepatIC Vitamm A Stores EstImated by the Deuterated
Retmol DilutIOn Techmque or by AnalySIS of HepatIC BIOPSY SpeCImens
m BangladeshI SurgICal PatIents

Ms MarJone Haskell

Vitamm A (HOLO-RBP) m Dned Whole Blood Spots by HIgh
Performance Capillary ElectrophoreSIS (HPCE)

Dr Jean Humphrey

ModIfied RelatIve Dose Response (MRDR) Test for the Assessment of
Vitamm A NutntIOnal Status m Children

Dr N Raghuramulu

EvaluatIOn of Parameters ofVItamm A Status Usmg Data from
Breastfeedmg and Non-Breastfeedmg Women

Dr SaskIa de Pee

"Casual" vs "Full" Breastmilk ExpressIOn Effects on Measurements of
VitammA

Dr Chns KJolhede

DIscussIOn

End of day's formal seSSIOns

Fiesta
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frldav, 22 March

0830 Summanes from Thursday Concunent Sessions

ChaIr Dr WIlma FreIre

0830 Other InterventIOns for PreventIOn and Control ofVItamm A DeficIency

Dr Moses Chirambo

0850 DIscussIOn

0910 Vitamm A Status Methodology

Dr ChveWest

0930 DIscussIOn

1000 Break

1030 Reports from Thematic Rapporteurs

ChaIr Dr Abraham HorWItz

1030 PopulatIOn Assessment

Dr Jean Humphrey

1050 BIOlogIC SIgmficance ofVItamm A DeficIency and Margmal Vitamm A
DefiCiency

Dr Greg Hussey

1110 Appropnate InterventIOns

Ms VICtona Sheffield

1130 Closmg Remarks

Dr Abraham HorWItz

1200 End of day's formal se~SIOns

Saturday and Sunday, 23-24 March

Study tours orgamzed by the local commlttee m Guatemala PreregIstratIOn reqUIred

Sugar FortlflcatBon and IPmducllon of FOB'lllfuelll Foods
0700, 23 March Departure
1800,23 March Return

ActIons of Project HOIpe mthe Weslern HIghlands
0700, 23 March Departure
1800, 24 March Return

Ulllllml" MIl for muDd SurumraD Program lIB Coban
0700,23 Man...h Departure
1800,24 March Return
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POSler
SessIOns

Mondav I Poster Sessions

Preventlllm and Control of Vdamm A DefIcIency m Central Amenca

1 IndIrect Control for the Marketmg of Fortified Foods-Sugar wIth Vitamm ''P;.'
and Salt wIth Iodme-Through MlCronutnent Cantonal Schools

Ms NlCte RamIrez

2 A Novel and SImple QuantItatIve Method to Determme Retmol m FortIfied Sugar
Ms Karla Andrea Molma

3 IdentificatIon of Cultivars of a WIdely Consumed Mesoamencan Squash of HIgh
B-Carotene Content

Dr FrancIsco Vasquez

4 By-products of the Refimng of Afncan Palm (Elaeis gumeensIs) Oil as a Source of
CarotenOlds and Fat

Dr Alvaro Molma-Cruz

5 ValidatIOn of Messages About Vitamm A and InterventIOns m Groups at RIsk
Ms Yamra Elizabeth Ayala

Surveys

6 Vitamm A DefiCiency m Three MIcronesIan NatIOns m the PaCific
Dr Kennar Bnand

7 NatIOnal Vitamm A Survey m Lao PDR
Dr NIcholas Cohen

8 Progress ofVltamm A DefiCiency Control Program m VIetnam
Dr Ha Huy KhOl

9 XerophthalmIa Prevalence m Ten DIstncts of the Far and MId-Western RegIOns of
Nepal

Mr Bharat Ban

10 Green Leaves Are the Mam Food Source ofVltamm A for Children m Some Areas
of NIger

Dr Helene Delisle

11 Assessment ofVltamm A DefiCiency by OphthalmologlCal ExammatIOn, Serum
Retmol ConcentratIOn and RDR Test m Preschool ZaIrean ChIldren

Dr PhilIppe Donnen

12 The Vitamm A Status of South Afncan ChIldren 6-71 Months of Age Results of
the NatIOnal Survey, 1994

Dr Anna CoutsoudlS and Dr Greg Hussey

13 Vitamm A DefiCiency m Kenya
Dr Duncan K Ngare

14 Vitamm A DefiCiency and Children Food ConsumptIOn Between the Ages of 6 to
84 Months m Two Rural Areas of Gumea

Dr Jean-Fran<;ols Schemann

15 Vitamm A DefiCIency Prevalence Survey m NlCaragua
Dr Glona Elena Navas

16 Vitamm A Status m Three Age Groups of a Venezuelan PopulatIOn
Dr Lisetl Solano Rodnguez

17 Prevalence and Risk Factors for Low Vitamm A m PeruVIan Children
Dr Lms Segura-GarCIa

18 Vitamm A Status m Yaqm IndIan School Children m Northwest MeXICO
Dr Mauro E ValencIa J
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Tuesdav I Posler Sessions

Mllcronutnent InteractIons

1 Impact of Changes m Vitamm A Status on Response to Iron SupplementatIOn m
Infants

Ms Chnstme Northrop-Clewes

2 RelatIOnshIp Between Serum Vitamm A and Iron Status m Adolescent School GIrlS
m Dhaka CIty

Dr FarukAhmed

Experiences With Vltamm A FortifIcation of Foods

3 Effect of Heat Treatment of Beta-Carotene Added to Soybean Cookmg OIlm Rats
and Humans

Ms Rosa Mana Duarte Favaro

4 FortIficatIOn of Sugar WIth Vitamm A m Honduras Progress, Problems and
Lessons Learned

Dr Jose a Mora

5 Assessment ofVItamm A m FortIfied Sugar-SImplIfied
Dr Juan Carlos Arraya Tejada

6 Beta-Carotene Content m FortIfied BrazIlIan Pasta and EvaluatIOn of AnalytICal
Methodology

Dr JaIme Amaya-Farfan

BIOlogiC SignIficance ofVltamm A DefiCiency InfectIon

7 Impact ofVItamm A SupplementatIOn on MorbIdIty Pattern m Rural Preschool
ChIldren

Dr KaIlIsh Nath Agarwal

8 Vitamm A SupplementatIOn m the FIrSt 6 Months of LIfe Does It Reduce
DIarrhoea and ARI MorbIdIty"

Dr Shams EI Anfeen

9 Effect ofVItamm A SupplementatIOn on the InCIdence of Cough, DIarrhea, and
Fever

Dr M Guillermo Herrera

XVII WACO MEOING

POSler
SessIOns
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Posler
SessIOns
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Wednesday I Posler Sessions

Dietary Interventions

1 PreventIon ofVItamm A DeficIency Through HortICultural InterventIOns
Prof IndIra Chakravarty

2 A Study on DIfferent InterventIOns to Improve the Vitamm A Nutnture Among
Preschool ChIldren

Dr RaJammal P Devadas

3 PromotIOn ofVItamm A-RIch Food Sources Through an Integrated lEC Program
Ms Martha BurdlCk de Pledrasanta

• 4 Prevalence ofVItamm A DefiClency Among Adolescent GIrlS m Colombo, SIr
Lanka and the Impact of NutntlOn EducatIon on Vitamm A Status

Dr T M Sunethra Atukorala

5 A SImple Method to Evaluate Whether ConsumptIOn ofVItamm A-RICh Foods
Increased and If So, WhICh Foods Results from NutntIOn InterventlOn Activitles m
Two ReglOns of NIger

Dr Susan Burger

6 Commumty Based RehabIlItatIOn of the Malnounshed ChIldren Usmg Cereal
Vegetable FortIfied Flours

Ms Dollme Busolo

7 IndIgenous Foods A Source ofVItamm A m Honduras
Mrs Dons ChmchIlla

8 Serum Retmol Levels m Preschool ChIldren m Southern Ghana and the Effect of
Cookmg on the Beta-Carotene Levels of Commonly-Used Leafy Vegetables

Dr Etor E K TakyI

9 ProVItA Household DIstnbutlOn of Green, Yellow and Orange Plants as a Model
System for Sustamable Provitamm A-Ennchment Projects Longitudmal Response
of BlOchemical BIOmarkers

Dr Jesus Bulux

10 Provitamm A Content of Vegetables Is Lower Than Reported m Food Tables
Dr SaskIa de Pee

11 Carotene-RIch FrUIts and Vegetables TheIr CapaCIty to Improve Vitamm A Status
of ChIldren m West Java, a Companson WIth DIetary Retmol Sources

Dr SaskIa de Pee

BiologiC Slgmflcance of Vltamm A DefICiency Growth and Inflammation

12 The Mechamsm of InflammatlOn-Induced Hyporetmemia
Dr FranCISCO J Rosales

13 Cord Blood Retmol and Retmol-Bmdmg Protem m Healthy Preterm and Term
Neonates and Neonates WIth RIsk for Bronchopulmonary DysplaSIa

Ms Roxana Valdes-Ramos

14 Vitamm A and Intrauterme Growth RetardatIon
Dr Patncia Rondo

Usmg EthnographiC Methods m VItamm A DefICiency Research

15 LookIng for Long-Term SustamabilIty The Vitamm A Component of El Salvador's
NutntIOn EducatlOn Program

Ms Irma Yolanda Nunez

16 Why ChIldren Don't Eat TheIr Vegetables An AnthropologICal Approach to
Vitamm A DefiCIency m West Java, IndoneSIa

Ms LeslIe Ellen Carlm
HVIIIVACG MEETING



Thursdav I Poster Sessions

Other Interventllons for Prevention and Control of Vltamm A DefJlCIency

1 Decreased Prevalence of XerophthalmIa and Improved NutntIOnal Status Among
Preschoolers Followmg Vitamm A SupplementatIOn and NutntIOn EducatIOn
InterventIOns m the PhIlIppmes

Ms Ellen VIllate

2 Contnbutmg to Reduce the NutntIOnal Problem and Vitamm A DeficIency m
Western Guatemala

Dr VICtor Calderon

3 EfficIent Vitamm A Supply Through InhalatIOn
Dr Hans K BiesalskI

4 Effects ofVItamm A Supplements and Dewormmg wIth Albendazole on the
Vitamm A Status of IndonesIan Children as Assessed by a SImplIfied ModIfied
RelatIve Dose Response (MRDR) Test

Dr James A Olson

5 PreventIOn and Cure of XerophthalmIa Among Children m Southern IndIa Are
Improved by a Weekly Low-Dose Vitamm A Supplement

Dr Roy C Milton

VItamm A Status Methodology

6 A Test of HKI Methods of QualItatIve Assessment ofVItamm A DefiCIency
Problems m a Rural Area Near Pune, IndIa

Ms VIveka Persson

7 EvaluatIOn of a Food Frequency QuestIOnnaire to EstImate Vitamm A Intake m
Preschool-Age Children m IndoneSIa

Dr MIChael J Dibley

8 Lutem as a Marker ofVegetable Intake and Vitamm A Status
Dr DaVId I Thurnham

9 A ModIfied Method to Mmimise Losses of CarotenOlds and Tocopherols Durmg
HPLC AnalySIS

Mr Georg LIetz

lO LmkIng a Vitamm A DefiCIency RIsk Assessment QuestIOnnaIre WIth a Serum
Retmol Vitamm A DefiCIency Prevalence Study m the RepublIc of the Marshall
Islands

Dr Kennar Bnand

11 DIfferences m Serum Retmol ConcentratIOns m Mother-Infant PaIrS at BIrth by
Ethmc Ongm m the Negev (Southern Israel)

Dr Rafael Gorodischer

12 Prevalence of Subchmcal Vitamm A DefiCIency Among Young Infants m
Bangladesh

Mr MA Wahed

KUIIIUACG MEETING
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ExhlbllS on display Tuesday. Wednesday. Thursdav. and Frulav

Local Orgamzmg Commlttee for Guatemala
Dr Hernan Delgado

Opportumtles for Mlcronutnent InterventlOns (OMNI)
Dr Ian Darnton-Hill

InternatlOnal Llfe SClences Instltute (ILS!) and IVACG Secretanat
Dr Suzanne Harns

Task Force SIGHT AND LIFE
Dr Martm Fngg

World Health OrgamzatlOn NutntlOn Umt
Dr Barbara Underwood

Vltamm A Response Tests and Related InformatlOn
Dr James Allen Olson

Food and Agnculture OrgamzatlOn of the Umted NatlOns
Mr Willlam Clay

HKI PromotlOnal Matenals from Bangladesh, Phlhppmes, and Nlger
Dr Susan Burger

The Mlcronutnent Imtlatlve
Mr Venkatesh Mannar and Ms Jenny Cervmskas

Staple Food FortlficatlOn Support from Roche
Mr Jose Murua

InternatlOnal Eye FoundatlOn
Ms Lillana R Clement and Mr John M Barrows

Program Agamst MlCronutnent MalnutntlOn (PAMM) and the Supernutnent
CommumcatlOn Project

Mr Bnan M Willls and Ms Amy L Cornell

Xerophthalmta Club Bulletm
Dr Donald McLaren
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nUICG Sleermg Commlnee

Moses C Chlrambo, MD
Frances R DavIdson, PhD,

IVACG Secretary
Abraham HorwItz, MD, MPH,

IVACG Chair
Vmodmi Reddy, MD, DCH, flAP
Leonor Mana P Santos, PhD
Suttilak Smltaslfl, PhD
Alfred Sommer, MD, MHSc,

IVACG Steermg CommIttee Chalf
Barbara A Underwood, PhD
Keith P West, Jr , DrPH

locan OrgamZlng Commnnee In Guatemala

Dr Hernan L Delgado, Coordmator
Instituto de NutncIOn de Centro

Amenca y Panama
Mlmsteno de Salud PublIca y ASIstenCla

SocIal
AsociacIOn de Azucareros de Guatemala
CeSSIAM
Comite Prociegos y Sordos de Guatemala
FundacIOn InternacIOnal del 0)0

Oficma Panamencana de la Salud
Proyecto HOPE
PlOyecto Salud Materno-InfantI1
Comumdad EconomlCa Europea
PlOgrama Mundial de AlImentos
UNICEF
USAID

IVICG Secrel811'UIlI Staff

Laune Lmdsay Aoman, RD
DIane DalIsera, MBA
Manbel FlewItt
Suzanne S Harns, PhD
Dwayne Milbrand

KUIIIUAGG MEnlNG

The XVII IVACG Meetmg IS sponsored
by the LOLal Orgamzmg CommIttee
coordmated by Instttuto de NutnClon de
Centro Amenca y Panama, and IVACG
Much of the meetmg was orgamzed wIth
fundmg from OpportumtIes for MICro
nutnent InterventIOns (OMNI), a project
of the Office of Health and NutntIOn,
Global Bureau for Programs, FIeld
Support and Research, U S Agency for
InternatIOnal Development

The IVACG Secretanat gratefully ac
knowledges the additIOnal contnbutIOns
of the followmg mdIviduals and orgam
zatIOns

ANACAFE-Departamento de
ACCIOn SOClal

ASOClaClon de Azucareros de
Guatemala

ASOClaCIOn HOSPlCIO de OCCldente
AustralIan Agency for InternatIOnal

Development (AusAID)
Banco Agncola Mercantil
BASF de Guatemala, S A
BIC de Guatemala, S A
CEMACO
Cervecena Centroamencana, S A
The Coca-Cola Company
Comite ProClegos y Sordos de

Guatemala
D H L de Guatemala
Fabnca de Productos Lacteos Parma
H B Fuller de Centroamenca, S A
Hemz InstItute of NutntIOnal

SCIences, Inc
Hotel Cammo Real
INCAPARINA
INGUAT
Kellogg de Centroamenca, S A
The Mlcronutnent Imtiative

Secretanat
Mlmsteno de Cultura y Deporte:>
Mlmsteno de la Defensa
Mmisteno de GobernaClOn
Mimsteno de Salud PublIca y

ASIstencia SocIal
Nestle S A
PLATA/VISA
The Procter & Gamble Company
Productos Kern's de Centroamenca
Productos ROCHE, S A
Task Force SIGHT AND LIFE
Umversldad Del Valle

Contributors
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The XVII InternatIOnal Vitamlll A
ConsultatIve Group (IVACG)
Meetlllg was lllaugurated amId the

beautIful background of Guatemala City,
the capItal of Guatemala, a country that
IS consIdered the heart of Mayan CIvilIza
tlon A total of 488 partICIpants from 65
countnes attended the meetlllg

Dr Abraham HorwItz (1) welcomed
the meetlllg partICIpants and noted the
need to focus on the meetlllg's Impor
tance III contnbutlllg to new knowledge
and creatlllg a strengthened collaboratIOn
to ehmlllate vitamlll A deficIency (VAD)
He also referred to Mr PhIlIp Musgrove
of the World Bank, who descnbed the
senous consequences ofVAD and
showed that the preventIOn and control
of It are hIghly cost effectIve ThIs IS why
pnonty should be gIVen to thIS health
and nutntIOn problem where It eXIsts Dr
HorwItz called for governments to
relllforce surveillance ofVAD and com
mumcate wIth lllternatIOnal orgamza
tlons to analyze theIr progress He also
stressed the need for all concerned to
focus on solutIOns to elImlllate VAD To
bnng about the vIrtual elImlllatIOn of
VAD wIll entaIl understandlllg dIfferent
applOaches III dIfferent countnes

Dr Heman L Delgado, dIrector of
the InstItute of NutntIOn of Central
Amenca and Panama (INCAP) and
coordlllator of the local commIttee (2),
welcomed the partICIpants and exprestJed
wIshes for a successful meetlllg He also
noted the wIlllllgness of Guatemala to
share ItS expenences and the progress It
has made III combatlllg VAD Dr Delgado
revIewed the obJectlves for thIS meetlllg

• ProvIde a forum for exchanglllg Ideas
and new lllformatIOn to Improve and
strengthen mterventIOns aImed at
reducmg chIldhood mortalIty and
morbIdIty by Improvmg chIldren's
vitamlll A status

• Translate the latest research findlllgs
on vitamlll A to Improve lllterventIOn
strategIes

• Share practICal expenences III planmng
and promotlllg sustalllable programs
for Improvlllg a populatIOn's vitamlll
A status

• Strengthen llllkages between the publIc
and pnvate sectors, natIOnally and
lllternatIOnally, to maXImIze resources
avaIlable for vitamlll A programs

• IdentIfy knowledge gaps and opera
tIOnal barners that constralll the
effectIveness of efforts to prevent and
control VAD from the commumty to
the natIOnal level

Dunng the lllauguratIOn, there was a
presentatIOn of awards to honor Dr
GuIllermo Arroyave and Dr ElIsa MolIna
de Stahl for theIr contnbutIOns to the
successful ImplementatIOn program for
fortIfylllg sugar wIth vitamlll A III Cen
tralAmenca

Dr George A 0 Alleyne (3), duector
of the Pan Amencan Health Orgamza
tIOn, recogmzed Guatemala as an appro
pnate host for IVACG He also recog
mzed INCAP for ItS achIevements and
contnbutIOns to allevIate VAD and called
for partnershIp among orgamzations to
work together toward the same goals He
closed hIS remarks by congratulatlllg
IVACG for ItS work

Guatemala's Mlllister of PublIc
Health and SocIal Welfare, Ing Marco
Tullo Sosa RamIrez (4), noted that, on
behalf of the government and the presI
dent, Guatemala was proud to host the
IVACG meetlllg He noted that Guate
mala has pIOneered efforts to fight VAD,
whIch causes senous eye leSIOns and
adverse health problems Guatemala
concentrates Its efforts to elImmate VAD
on a collaboratIOn between the govern
ment and the sugar mdustry to fortIfy
sugar WIth vitamm A, whICh has resulted
III a marked declllle of severe VAD m
Guatemala He then expressed hIS grati
tude for the knowledge that would be
contnbuted at thIS meetlllg and declared
the meetlllg open
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I AenONS FOR THE PREVENTION AND CONTROL OF VAD IN CENTRAL AMERICA
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D r Jesus Bulux (5) presented a pan
orama of the SItuatIOn m Central

Amenca Although It IS a small area, the
regIOn has vast geographIC, economIC,
and cultural dIversIty as well as a dIversIty
of ethmc groups and languages

In 1966 INCAP undertook the first
survey of the magmtude ofVAD, whICh

• has been an Important catalyst m devel
opmg strategIes and plans of actIOn to
combat VAD m Central Amenca The
task has not been easy because of the
consIderable dIversIty of the regIOn
RepresentatIves of each of the seven
Central Amencan countnes then de
scnbed work done m theIr natIOns to
prevent and control VAD

Dr Jose Antomo Lopez, DIrector
General of Health SerVICes, Mmistry of
Health, BelIze (6), presented an overVIew
of plans of actIOn for hIS country No
natIOnal survey to assess the vltamm A
status of the populatIOn has been con
ducted, although a survey of consump
tIon of vltamm A-nch foods showed that
Mayan groups had lower consumptIOn
than MestIZOS and ASIans BelIze has
lImIted sources of vltamm A-nch foods,
and attempts are bemg made to promote
mcreased consumptIOn of these foods,
espeCIally m vulnerable groups No
fortIficatIOn of foods IS takmg place,
although fortIficatIOn of sugar WIth
vltamm A IS bemg consIdered To reduce
costs and to share expertIse, consIder
atIOn has been gIven to the possIbIlIty of
negotlatmg WIth other countnes that are
currently fortIfymg sugar

Dr Rosa Mana Novygrodt, dIrector
of the NutntIOn Department, Mmlstry of
Health, Costa RICa (7), descnbed the
SItuatIOn m her country The 1966
INCAP survey revealed that 32% of
preschoolers had low serum retmollevels
In 1974, sugar was fortIfied WIth vltamm
A and thIS practIce contmued untIl 1980,
when studIes revealed Improvements m
vltamm A consumptIOn and m the
prevalence of low serum retmollevels

The Improvement was not attnbuted
solely to the sugar fortIficatIOn program,
as other pnmary health care programs
were also operatmg at thIS tIme A na
tIOnal survey IS planned for 1996 to
proVIde mformatIOn on the current
nutntIOnal status of the populatIOn

Dr Eduardo Intenano, Mmlster of
Health, El Salvador (8), presented mfor
matIon from hIS country The 1966
INCAP survey showed a 31 % prevalence
of low serum retmollevels, m the 1988
survey, there were stIll hIgh prevalences
of low serum retmol, WIth the largest
problem m rural areas where 40% of the
populatIOn had low serum retmollevels
From 1990 some of the sugar was fortI
fied but the Vltamm A Sugar FortIfica
tIOn Law was not created untIl 1994 In
the 1994-1995 harvest, 74% of the sugar
for household consumptIOn was fortIfied,
the goal IS to reach 100% fortIficatIOn for
thIS year's harvest QualIty control
systems are bemg Implemented for
momtonng vitamm A level m sugar at
the mIlls, markets, supermarkets, and
stores The success of the sugar fortIfica
tIon program has been attnbuted to the
partnershIp between the mlmstry of
health and the pnvate sector Other
actIVItIes mclude supplementatIOn of
preschoolers WIth 200,000 mternatIOnal
umts (IV) of vltamm A capsules and
nutntIOn educatIOn regardmg vltamm A
m school programs As part of the
commumty health program, chIldren less
than 5 years old receIve 50,000-IV
vltamm A capsules

Dr Carlos Andrade, VICe Mlmster of
PublIc Health and SocIal Welfare, Guate
mala (9), presented an overVIew of
Guatemala's actIOn plans The 1966
INCAP survey revealed that 26 2% of
chIldren under 5 years old had low serum
retmollevels In 1974, Guatemala became
a pIOneer m the struggle agamst mICro
nutnent defiCIenCIes m Latm Amenca,
espeCIally m the field of food fortIfica
tIon FortIficatIOn of sugar WIth vltamm
A became mandatory and ItS mtroduc-
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tlon resulted m a substantIal reductIon m
VAD DIfficulty m sustammg the pro
gram led to Its suspenSIOn m 1982 The
program was remitlated m 1988, and m
1995 a nutntIOnal survey was conducted
to update eXIstmg mformatIOn The
results revealed that moderate VAD IS
found among chIldren 1-5 years old
(158%), the hIghest percentage of
defiCIency IS found among chIldren who
consume "panela" (molasses or raw
sugar) mstead offortlfied sugar (22 4%)
Law enforcement and mvolvement of
sugar producers m drawmg up the
regulatIOns were seen as Important
factors for sustammg the project Al
though there has been consIderable
progress m fortIfymg sugar, one of the
lImItatIOns IS governmental control and
mOnItonng of the program Other
mterventIOns mclude dIstnbutIOn of
Iron- and vitamm A-fortIfied coolues m
the schools, vitamm A supplementatIOn
to women of chIldbeanng age and to
chIldren under 5 m high-nsk regIOns,
development of mfant foods fortIfied
wIth vitamm A, and nongovernmental
organIZatIOn (NGO) programs such as
mtegrated strategIes used m chIld sur
vIval programs

Dr VIrgmia Espmoza, Vice-Mmister
of Health, Honduras (10), presented her
country's actIOn plans The 1966 INCAP
survey revealed that 22% of the popula
tIOn had low serum retmollevels In
1976, a vitamm A fortIficatIOn law was
approved and partlalimplementatIOn
took place at mtervals untIl 1988, when
fortlficatlon was agam mstituted as a
result of the 1987 nutntIOnal survey ThIs
survey showed that VAD had not de
creased, 18% of chIldren under 5 and
39% of women stlll had low serum
retmollevels ThIs year the goal IS to
reach 100% fortificatIOn of sugar WIth
vitamm A, although there are still prob
lems WIth qualIty control and dIstnbu
tIon from the sugar mIlls to the home In
1992 the MInIstry of Health developed a
mICronutnent defiCIency strategy fm
preventIOn and control of mICronutnent
defiCIenCIes, whIch mvolves fortIficatIOn
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of sugar WIth vitamm A, targeted vitamm
A capsule dIstnbutIOn, and trammg
actlvitles, educatIOn, and commUnICatIOn
for mformatIOn dissemmatIOn and
promotIOn of famIly productIOn, food
conservatIOn, and consumptIOn of foods
nch m vitamm A SpeCIal emphaSIS was
placed on trammg personnel of the
MInIstry of Health and Mmistry of
EducatIOn as well as mcorporatmg
micronutnent mformatIOn mto the
medICal and nursmg curncula In addI
tlon, pnnt and audIOVIsual educatIOnal
matenals were deSIgned, pretested,
produced, and dIstnbuted to support
actIvItIes for preventIOn ofVAD As WIth
El Salvador and Guatemala, the success of
sugar fortIficatIOn m Honduras has been
attnbuted to partnershIp and consensus
bUIldmg between the Mmistry of Health
and the sugar mdustry

Dr Fedenco Munoz, MInIster of
Health, NIcaragua (11), presented the
mformatIOn for hIS country The 1966
INCAP survey revealed a prevalence of
26% of chIldren WIth low serum retmol
levels Then NICaragua suffered from
earthquake, war, and hurncanes, WIth
constant declmes m mcome and nutn
tIOnal status To assess the current
vitamm A SItuatIOn and to plan appro
pnate control programs, a natIOnal
survey of vitamm A status of children
under 6 years old was conducted m 1993
and showed clearly a declme m the
vitamm A status, WIth 31% of children
havmg low serum retmollevels In
addItIOn, the survey showed that 70% of
the chIldren consumed less than 70% of
the dally recommended mtake of VItamm
A Consequently, the government of
NICaragua has begun an emergency
vitamm A supplementatIOn program
aImed at young chIldren In 1994-1995,
69% of chIldren under 5 years old were
reached AddItIOnal programs mclude the
use of mICronutnent-fortified bISCUItS
and mIlk fortIfied WIth vitamms A and D
The feaSIbIlIty of fortlfymg sugar WIth
vitamm A IS bemg dIscussed among
sugar cane producers and the NICaraguan
government
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Dr Jorge Montalvan, DIrector Gen
eral of Health, Panama (12), also pre-

• sented InformatlOn The 1966 survey
showed that 18% of chIldren In Panama
under 5 years old had low serum retmol
levels and dIetary mtake surveys showed

• that 25% of famIlIes consumed less than
15% of the recommended dIetary allow
ance for vltamm A In 1976, legIslatIon
was passed to allow fortIficatIOn of sugar
WIth vltamm A, but the program was not
Implemented Panama's current Plan of
ActIOn for 1993-1997 alms at provldmg
hlgh-nsk groups With megadoses of
vltamm A at both the commumty level
and the clImc level CoordmatIOn WIth
the maternal and chIld health program

has been successful m ensunng that the
"Road to Health" card now has a space
allocated for regIstenng VItamIn A doses
In addItlOn, they plan to use a vanety of
medIa, e g , magazmes, radlO, and televI
SlOn, to Implement an educatIOn pro
gram The magazme Vltamm A Source of
Health and ChIld 5U1 vlval has been
successfully dlstnbuted Health teams at
the regIOnal and natIOnal level are bemg
tramed m preventIOn ofVAD

The seSSIOn on Central Amenca's
expenences also mcluded five poster
presentatIons, whICh hIghlIghted some of
the advances m vltamm A research m the
regIOn (13-17)

I VIRTUAL ELIMINATION OF VAO OBSmCLES AND SOLUTIONS fOR TilE YEAR 2000
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PRESENTATION OF THE
MEETING THEME

Dr Abraham HorWItz (18) stated that
the goal agreed upon at the World

SummIt for ChIldren and at the Interna
tIOnal Conference on NutntIOn IS VIrtual
ehmmatlOn ofVAD by the year 2000
ThIS goal should be mcluded m natIOnal
nutntIOn pohcles and/or the country
nutntIOn plans of actIOn However, there
are obstacles to overcome and solutIOns
that must be desIgned and Implemented
before the goal can be reached These are
the baSIS for the theme of thIS meetmg,
"VIrtual EhmmatIOn ofVltamm A
DefiCIency Obstacles and SolutIOns for
the Year 2000" Obstacles can be polItICal,
economIC, and cultural Where a vltamm
A program IS lmked to health and other
sectoral mfrastructures, poor coverage of
serVICes can become an obstacle From
the food aspects, the avaIlabilIty of
vltamm A food sources as well as a lack
of knowledge about the content and
bIOavaIlablhty of carotene-nch foods
should be conSIdered Food fortificatIOn
IS a multIfaceted process that reqmres
mtegratIOn of several factors rangmg
from selectmg a food staple, determmmg
appropnate technology, pncmg the
fortIfied food, and creatmg awareness on

one end to legIslatIOn, regulatIOn, en
forcement, momtonng, and evaluatmg
Impact of programs on the other From
the program pomt of VIew, lack of
effectIve management and absence of
coordmatIOn among dIfferent sectors of
development represent frequently en
countered obstacles Some solutIOns to
overcome these barners are to penodI
cally analyze the magmtude and charac
tenstICs ofVAD, mform deCISIon makers
about the sIgmficance and apphcatIOn of
SCIentIfic data, strengthen mformatIOn,
educatIOn, and commumcatlon to change
the behaVIOr of people toward preventIon
ofVAD, and, qmte Importantly, effec
tIVely manage VAD preventIOn and
control programs

PRESENT STATUS AND GLOBAL
PROGRESS TOWARD THE YEAR
2000 GOAL

Dr Barbara Underwood (19) remmded
the partICIpants of the challenge ahead,
the 10-year goal based on the 1990 World
SummIt for ChIldren, whICh alms to
"VIrtually ehmmate vltamm A defiCIency
and all ItS consequences mcludmg
blmdness" The mId-decade goal of
"ensunng at least 80% of chIldren under
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24 months of age receIve adequate
vitamm A through a combmatIOn of
strategIes" passed at the end of 1995
Although progress was made, the goal
was not met on a global basIs Only 1750
days remam until the end of the year
2000 and the questIOn IS whether the 10
year goal can still be met

The first global mappmg ofVAD
occurred around the mId-1970s The
world was dIvIded mto three regIOns
based on the frequency of xerophthalmIa
developed countnes wIth no xe
rophthalmia, nce-growmg countne~ m
Asia where xerophthalmIa IS a publIc
problem, and the rest of the world where
the problem IS mtermittently mtensive In
the early 1980s, a commumty survey m
IndonesIa led to an extrapolatIOn for ASIa
of 200,000-400,000 cases of corneal and
4-8 millIon cases of noncorneal
xerophthalmIa annually A later proJec
tion, based on conJunctival ImpressIOn
cytology data, mdICated that 40-80
mIllIon children worldwIde suffer from
subclImcal VAD

The global problem ofVAD was
mapped m 1984 m the report of a Jomt
World Health OrgamzatIOn (WHO)/
Umted NatIOns Children's Fund
(UNICEF)/Umted States Agency for
InternatIOnal Development (USAID)/
Helen Keller InternatIOnal (HKI)/IVACG
meetmg where, based mamly on the
prevalence of xerophthalmIa, countnes
were dIVIded mto categones A and B
(publIc health problem ofVAD), C (VAD
IS lIkely to be a problem), and D (no
problem or no data avaIlable) ThIS map
generated a lot of controversy as well as
actIVIty Three years later, WHO revIsed
the map 22 countnes were claSSIfied as
havmg a slgmficant pubhc health prob
lem m part or all of the wuntry, 15 had
msuffiCIent mformation but a hIgh
probabIlIty of a sIgmficant VAD problem,
and 25 countnes had sporadIC cases of
VAD, not suffiCIent to constItute a publIc
health problem In preparatIOn for the
InternatIOnal Conference on NutntIOn m
1992, WHO estimated global figures of
nearly 14 mIllIon children WIth xeroph-
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thaimia and 190 mIllIon at nsk of sub
clImcal defiCIency

On the baSIS of expert consultatIOn,
WHO has redefined the publIc health
magmtude ofVAD to mclude the sub
clImcal stage and has categonzed the
seventy of the problem accordmg to
serum values of less than or equal to 0 70
flmollL ThIS new defimtlOn resulted m a
map of clImcal and subclImcal VAD that
was presented at the XVI IVACG Meetmg
m 1994 The clImcal problem has mark
edly declmed from 14 mIllIon m 1994 to
3 mIllIon, whereas subclImcal defiCIency
has mcreased from 190 to 230 millIon
chIldren Surveys have been conducted m
29 countnes to update the mformatIOn
The 1996 map revealed that 22% of
WHO Member States have a clImcally
sIgmficant problem and nearly 25% of
them have subclImcal problems of
varymg seventy Data are lackmg m
appro"X:Imately one-thIrd of WHO Mem
ber States and the remamder (about
20%) have no problem On a regIOnal
baSIS, Southeast ASIa and AfrIca account
for Just under 90% of the global problem
ClImcal VAD occurs pnmanly m ASIa,
Afnca, and Western PaCIfic regIOns
Durmg the past 10 years, substantIal
progress has been made, partIcularly m
establIshmg natIOnal programs m most
countnes as well as m generatmg data
about the vitamm A SItuation Countnes
are urged to accelerate theIr efforts to
meet the 10-year goal of VIrtually elImI
natmgVAD

COUNTRY EXPERIENCES

India

Dr Vmodmi Reddy (20) mdlCated that
VAD has been recogmzed as a major
publIc health problem m IndIa Large
scale mterventIOn programs, mcludmg
supplementatIOn, fortIficatIOn, and
dIetary dIVerSIficatIOn, have been
launched to reduce the prevalence of
defiCIency Although recent surveys show
a declmmg trend m the prevalence of
xerophthalmIa, VIrtual elImmatIOn of
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VAD by the year 2000 remams a chal
lenge

AnalysIs of nutntlOn programs m
IndIa shows five dl')tmct phases Chmcal
studIes conducted dunng the 1960s led to
understandmg the causes and conse
quences of xerophthalmIa, development
of sImple methods for dIagnosIs and
treatment, and, eventually, better man
agement of cases But soon It was reahzed

• that an mdlvldual approach to case
management will not solve the problem
m the commumty

PenodiC admmlstratlOn of large
doses of vltamm A was suggested as a
way to tackle the problem at the commu
mty level ExtensIve field tnals carned
out by the NatlOnal Institute of NutntlOn
m Hyderabad demonstrated the feasIbil
Ity and efficacy of thIS approach

A natlOnal vltamm A program
launched m 1972 provIded a smgle dose
of 200,000 IV of vltamm A every 6
months to all children 1-5 years old
EvaluatlOn of the program revealed poor
coverage because of madequate supplies,
poor coordmatlOn between vanous
health functlOnanes, and lack of superVI
sIon Efforts were made to overcome the
problems It has become apparent that
the problem ofVAD cannot be solved m
IsolatlOn In the reVIsed strategy, dehvery
ofvltamm A IS lmked WIth the Immum
zatlOn program and IS Implemented as
part of the Integrated ChIld Develop
ment ServIce program The vltamm A
supplementatlOn program has been m
operatlOn for more than 2 decades, even
though It was planned as a short-term
measure Because the root cause ofVAD
IS madequacy of dIetary mtake, emphaSIS
has shIfted to long-term food-based
mterventlOns, particularly productlOn
and consumptlOn of carotene-nch foods
through hortiCulture and educatlOn
programs

A NatlOnal Plan ofActlOn for Nutn
tion has been formulated recently It IS
recogmzed that malnutntlOn results from
SOClOeconomiC depnvatlOn, and mea
sures outsIde the scope of the health
sector are necessary to overcome the

problem EmphasIs IS therefore placed on
a comprehenSIve multisectoral strategy
mvolvmg vanous sectors mc1udmg
health, agnculture, food, educatlOn,
women, and child development to
Implement programs, mc1udmg speCific
measures to combat VAD The challenge
hes m estabhshmg mechamsms of
coordmatlOn for convergmg selVIces at
the commumty level

IndoneS18

The expenences of IndoneSIa were
presented by Dr Martm Bloem for Dr
Fash Jalal (21) VAD was recogmzed as a
problem dunng the Dutch-governed
penod of the mld-1940s, but no speCific
program was Implemented Later, m the
early 1960s, an mtegrated concept of
planmng, research and development, and
program ImplementatlOn was mtro
duced The planmng part IS under the
Mmlstry of Planmng, and nutntlOn IS
recogmzed as one of the essentIal compo
nents for human resource development,
the research and development aspect IS
the mlSSlOn of the NutntlOn Research
and Development Center, and the
DIrectorate of Commumty NutntlOn
under the Mmlstry of Health IS respon
SIble for Implementmg nutntlOn pro
grams It was notlCed that the most
severe SIgn ofVAD, xerophthalmIa,
stemmed from a multifactonal etIology
and often was assocIated with the poorest
group of the SOCIety

In 1976, VAD was reported to be a
slgmficant problem m IndoneSIa Smce
then, multlstrategy programs to combat
VAD have been launched a mediCal
program that provIdes Vltamm A supple
ments (200,000 IV) twlCe a year to
preschool children VIa the local health
post or posyandu, fortlficatlOn of mono
sodmm glutamate (MSG) WIth vltamm
A, and the food availablhty program,
whiCh deals WIth the agncultural ap
proach StudIes carned out m IndoneSIa
m the early 1980s showed that subchmcal
VAD can adversely affect health to the
degree that It carnes pubhc health
consequences A 1992 survey mdlCated
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that IndonesIa was xerophthalmIa-free,
but subclImcal VAD stIll eXIsted at a
dIsturbmg level, and there were pockets
of severe VAD among the very poor

At present, the medICal approach
covers only those m poverty, whereas
fortIficatIOn uses multIple vehIcles and
reaches the broader populatIOn The
government plays a supervIsory role m
the current fortIficatIOn strategy and
does not take the mItlatlve as It dId WIth
MSG The poverty reductIOn program
was carned out along WIth food dIverSIfi
catIOn as well as the school feedmg
programs, whereas the MmIstry of
Plannmg IS responSIble for the agncul
tural approach The promIsmg feature IS
that IndoneSIa IS launchmg the poverty
reductIOn program when the country IS
economICally ready for It, thus ensurmg a
satIsfactory level of outcome Poverty
alleVIatIOn also makes pOSSIble cost
effectIve ImplementatIOn of the medICal
approach to VAD

Ghana

Dr Rosanna Agble (22) presented the
case of the natIOnal VAD control pro
gram m Ghana The reasons for settmg
up a natIOnal program are as follows

1 The magmtude of the problem IS
apparent m the northern part of the
country, but Isolated studIes recently
mdIcated a problem m the south as well

2 The Ghana VItamm A Supplemen
tatIOn Tnals (VAST) demonstrated the
efficacy of supplementatIOn

3 Recent mItIatlves m the use of
vItamm A m the treatment of measles
need to be coordmated m a natIOnal
program

There are four components of the
natlonal program a) polIcy on vItamm A
for treatment of measles, b) supplemen
tatIOn WIth dIfferent strategIes used m the
North, such as the Expanded Programme
on ImmumzatIOn (EPI) and other health
contacts, and chIld-to-chI1d and commu
mty-based dIstnbutiOn, c) descnbmg the
SItuatIOn m the southern part of the
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country, and d) explonng potentlal
dIetary mterventIOns Much progress has
been made the formal polIcy pOSItIOn to
tackle VAD has been adopted by the
MmIstry of Health, fundmg has been
made avaIlable, consensus has been
reached between the natIOnal and re
gIOnalImplementors and polIcy makers,
a multIsectoral coordmatmg group has
been formed, and the regIonal teams are
readymg theIr plans for ImplementatIOn
The maJor obstacles have been IdentIfied
as madequate advocacy both mternatIOn
ally and locally, central control and
bureaucracy wIthm the MmIstry of
Health, a vanable pIcture of the VAD
problem, whICh wIll mvolve dIfferent
strategIes m vanous parts of the country
and dIfferent sectors, and the lack of an
easIly seen mdICator (unlIke gOIter) The
followmg solutIOns were suggested
Improve POlItICal advocacy (thIS IS
already bemg addressed), adopt more
fleXIble tlme frames for program Imple
mentatIOn from donors, make a commIt
ment to follow-up polIcy and program
development after research (thIS needs to
be bUIlt mto research proposals), and
obtam commItments from government at
the stage where research proposals are
bemg negotIated

Tanzama

Tanzama's expenence m combatmg VAD
was presented by Dr Godwm NdossI
(23) Tanzama has no natIOnal data on
the problem, however, vanous surveys
and hospItal-based xerophthalmIa
records mdICate that VAD IS a problem of
publIc health sIgmficance m dIfferent
parts of the country The Tanzama Food
and NutntIOn Centre estimated that VAD
affects about 1 4 mIllIon people or 6 1%
of the populatIOn, the maJonty of whom
are chIldren under 6 years old In 1985,
the first 5-year natIOnal program (1985
1990) for preventIOn and control ofVAD
was launched The maJor mterventIOns
were supplementatIOn and dIetary/
hortICultural approaches combmed WIth
publIc health measures wIthm maternal
and child health, the ImmumzatiOn
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program, and the ChIld SurvIval and
Development program Capsules con-

• tammg 50,000 IV of vltamm A were
admllllstered to hIgh-nsk chIldren (6
months to 6 years old) who were mal-

• nounshed or who had measles, dIarrhea,
or chmcal sIgns ofVAD The capsules
were dlstnbuted through the EssentIal
Drug Program DIetary approaches have
focused mamly on promotlOn of produc
tlOn and consumptlOn of foods nch m
vltamm A, fats, and protem and promo
tlOn ofbreastfeedmg and appropnate
weanmg foods FortlficatlOn of foods
wIth vltamlll A has been hmlted to locally
produced marganne, Imported baby
formula, and weamng foods, however,
these foods reach an mSlgmficant pro
portIon of the target populatlOn The
natlOnal program supportIve actlvltles
mclude research and development,
mformatlOn, educatlOn, and commUlllca
tlon (lEC), laboratory and mformatlOn
management, and program 10glStlCS and
coordmatlOn The program strategies
were multlsectoral and multidIsClphnary
mnature

The major achIevements between
1985 and 1990 mclude reactlvatlOn of the
NatlOnal PreventlOn of Blmdness Com
mIttee, formulatlOn and ImplementatlOn
of the Tanzama PreventlOn of Bhndness
Program as well as the first 5-year Na
tlOnal Vltamm A Program, and formatlOn
of a NatlOnal Vltamlll A ConsultatIve
Group to act as a pohcy and steenng
body for NatlOnal Program lmplementa
tlOn As eVIdence of program effectlve
ness, prevalence of low serum retmol
(<10 fig/dL) decreased from 17 6% of the
populatlOn m 1988 to 1 3% III 1990 m
the Shlllgyanga reglOn The constralllts of
the first 5-year program were madequate
techmcal expertIse, lack of awareness of
the problem among pohcy makers and
commumtles, and lack of problem
assessment and analysIs tools

The second 5-year program, covenng
1990-1995, was launched wIth the
emphasIs placed on IEC and sOClal
marketmg as well as commumty partlCI-

patlOn The mcreased awareness among
pohcy makers at vanous levels made the
program ImplementatlOn much
smoother, and more collaboratlOn was
fostered among governmental and
nongovernmental orgamzatlOns The
major achIevements durlllg thIS penod
mdude mcorporatlOn of nutntlOn mto
trammg curncula of vanous lllstltutlOns,
a pIlot project on productlOn of vltamm
A-nch frUlts and vegetables, research to
Improve tradltlOnal solar drymg technol
ogy, and natIonwIde trammg for health
professlOnals for dIagnosIs and manage
ment of chmcal VAD DespIte these
achIevements, there are constramts, such
as unavaIlabIlIty of financIal and ad
equate human resources, poor commum
catlOn mfrastructure, and the need to
strengthen management at the reglOnal
and commulllty levels

COUNTRY SURVEYS

Table 1 summanzes the results of surveys
m several countnes (24-36) for preva
lence ofVAD, whlCh were presented at
the XVII IVACG Meetmg

RESPONSE PANEL

The response panel, composed of Dra
Mana del Carmen de Daroca from
BollVla, Mr Ram K Shrestha from Nepal,
Prof Ha Huy KhO! from VIetnam, and
Dr Paul Arthur from Ghana, raised the
followmg Issues

What lS the best way to work wlth paltey
makers, espeClally m a country free of
xeraphthalmta?

Panehsts saId that the InternatlOnal
Conference on NutntlOn should support
eXlstmg health programs that advocate
mduslOn of mlCronutnents Allotment to
sustam such programs must be budgeted
early III the plannmg stage In addltlon,
commumcatlon wIth pohcy makers must
mclude both chmcal and subchmcal
aspects of the problem NGOs and
mternatlOnal agenCles can also pubhClze
the senous nature of subchmcal VAD
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TABLE 1 SUMMARY OF REPORTED VITAMIN A STATUS AND DIETARY
INTAKE SURVEYS

Serum retmol RDRlMRDR CIC Xerophthalmia VltammA
mtake

lJIIIol/L lJIIIol/L CIC <700/0
REGION/country Age <070 <035 Abnormal Abnormal XN XlB RDA
(reference) N (months) 0/0 0/0 0/0 0/0 0/0 0/0 X2/X3 0/0

ASIA
Lao PDR (25) 3376 0-71 07

680 Adult

women :>2
Pregnant 90
Lactatmg 57

Nepal (27) 18920 6-60 14 " 1 02
VIetnam (26) 34214 0-60 04 02 01

PACIFIC (24)
KmbatI 4614 6-60 147
Chuuk State 36-72 50

218 18-34 550 110
1:>7 36-72 760 200

Marshall Islands 444 12-60 630 80

AFRICA
Gumea (32) 1500 6-84

Mountam 06 01
Plam 00 005

Kenya (:>1) 6425 6-72 406 77 10 o1
NIger (28) 471 24-48

Bouza (B) and 144 74 (B) 47 (B)
Ouallam (0) 77 (0) 6 (0)
DIstrIct

South Afnca (30) 11430 6-71 330 30 12 04-08 02-07
ZaIre (29) 415 6-60 197 76 07

SOUTH AMERICA
MeAlco (36) 300 72-120 463 6 "
NICaragua (33) 1791 12-60 290 700
Peru (35)

LIma 225 0-48 :>-24
Coast 94 0-48 210
HIghlands 74 0-48 240

Venezuela (34) 75 0-72 165 00 610
42:> 73-144 106 21 666
99 >65 Years 81 40 808

RDR = relatl\e dose response MRDR =modIfied relatIve do,e response CIC =coniunctl\al,mpresslOn C\tology XN = mght bllOdness
XIB = Bltot s spot X2/X3 =keratomalaCIa RDA =recommended dIetary allowance

How can the lack ofcoordmatlOn among
dtfferent sectors be solved?

SuggestIons were made to form a na
tIonal commIttee or natIonal adVIsory
board conslstmg of representatIves of
dIfferent mmlstnes The natIOnal re
search center can serve as a techmcal
consultant to these commIttees It IS
Important to obtam consensus from as
many dIfferent sectors as possIble before
launchmg a program
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Investment In local versus mternatlOnal
research Wtth constramt of lesources

The response was supportIve of mvestmg
m operatIOnal research that IS coupled
WIth local program ImplementatIOn
needs, IS applIcable to more than one
program, and can be apphed mother
settmgs

What can be suggested to address future
problems wlth a natlOnal vttamm A
capsule supplementatlOn program?
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The suggestiOn was to create a sohd
natiOnal mechamsm and for the program
to be as self-rehant as possIble

Incorporatton ofshort-term supplementa
tton mto a long-term approach

No smgle strategy wIll solve the problem,
so planners should not Isolate dIfferent
strategIes mto the short, medIUm, and
long term but rather should begm wIth
multIple strategIes along wIth relevant
supportive activIties

RESPONSE Of USAID

Dr Nils DaulaIre (37) presented the
response of USAID to the global chal
lenge ofVAD As one of the most Impor
tant fundmg agenCies for vitamm A
programs, USAID has made a long-term
commItment and beheves thIs mvestment
has paid off Twenty-two years ago,
USAID mltlated and supported IVACG
Over these 2 decades, we have learned
that VAD affects chIld health and survIval
and that vltamm A IS the smgle most
cost-effective tool to reduce chIld mortal
Ity m deficIent populatiOns Vltamm A
mterventiOns support USAID's funda
mental mISSIOn of sustamable develop
ment

StrategIes to combat VAD can be
Integrated mto routme serVIces such as
programs to eradICate poverty and food
Insecunty Another opportumty IS the
global goal to eradICate poho by the year
2000 To reach thIS goal, there are pen
OdIC IntensIve efforts to reach every chIld,

. I MICRONUTRIENT FORUM

ThIs seSSiOn, chaIred by Dr Frances
DavIdson, hlghhghted the growmg

awareness of the need to consIder Iron
and iOdme defiCienCies m conJunctiOn
wIthVAD

VITAMIN A AND IRON
INTERACTIONS

The mteractiOns between Iron and

therefore, addItion of the vltamm A
strategy to the EPI program should be
helpful Dr DaulaIre encouraged Inclu
SIon of vltamm A supplementatIon on
natIonal ImmumzatiOn days and sug
gested USIng vltamm A as a spearhead for
pnmary health care

DIetary solutions to VAD are also
bemg sought, and thIS IS a slow process
Dr Daulalre saId that meetIng partICI
pants can enViSion the day when fortifi
catIOn and supplementatIOn may be
needed only III certaIll SItuatIOns He
cautiOned that that day should not be
confused wIth today

EmphasIs should be placed on
research and technology development as
well as the workmg relatiOnshIp between
the pubhc and pnvate sector-Just hke
marrymg the "what" wIth the "how"
PartnershIp, not competitiOn, of dIfferent
strategIes to combat VAD should be
encouraged

On behalf of USAID, Dr Daulalre
reIterated the agency's support to achIeve
the goal of ehmmatmg VAD by the year
2000 It IS now agency pohcy that VAD
should be addressed wherever USAID
supports programs to reduce child
mortalIty, and the agency will stress the
need for results DespIte budget con
stramts, USAID will try to allot a consId
erable amount to the child surVIval and
mICronutnent deficIency programs
USAID will seek thIS opportumty to
contmue workmg together wIth other
agencIes and all partIes concerned wIth
the VIrtual ehmmatiOn ofVAD

vitamm A were consIdered III two oral
presentatiOns (38,39) and m two posters
(40,41)

Palafox et al (38) conducted theIr
study m the Marshall Islands m 800
children 1-5 years old, and they found a
60% prevalence ofVAD and a 36%
prevalence of anemIa He reported a hIgh
correlatiOn between retmol and hemo
globm The chIldren were supplemented

HVIIIVACG MEmNG



wIth 200,000 IV of vitamm A, and 1
month later blood was drawn from a
random sample of the ongmal 800
chIldren studIed Only 26 of the ongmal
800 chIldren had blood taken both pre
and postsupplementatIOn In these 26
chIldren, there was a sIgnIficant mcrease
m serum retmollevels and a shght
mcrease m hemoglobm, ferntm, and
serum Iron, however, the sample SIze was
msuffiCIent to make conclusIve state
ments about the sIgnIficance of these
findmgs

Northrop-Clewes et al (40), m a
randomIzed double-blmd tnal, supple
mented 300 mfants wIth 15 mg of Iron or
placebo dally for 12 weeks The penod of
supplementatIOn comCIded wIth the
summer season, when there IS an m
creased mtake of frUits and vegetables,
and the authors found an mcrease m
serum retmol m the group as a whole
Hemoglobm levels mcreased m the
supplemented group, however, the
authors noted that those chIldren who
were m the supplemented group and who
also had low vitamm A status probably
had more new mfectIOns as mterpreted
by mcreased al-antichymotrypsm and
ferntm Both are acute-phase reactants
that mcrease m mfectIOn ThIs effect was
not seen m those Hon-supplemented
chIldren who had adequate Vltamm A
status From theIr data, the authors made
the Important pomt that admmistenng
Iron supplements to mfected chIldren
may exacerbate mflammatory damage m
mfectIOns Ensunng that chIldren have
adequate vitamm A status when Iron
supplements are admmIstered may be
Important to counter the potentIally
toxIC effects of Iron :>upplements

Martm Bloem reported results from a
study conducted by Angeles et al (39) In
thIS placebo-controlled study, 281 Indo
neSIan adolescent school gIrlS (mIddle
mcome group) receIved vitamm A and
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Iron supplements m one of three dIffer
ent regImens The authors showed that
dehvenng Iron supplements once per
week as opposed to daIly dosmg was as
effectIve m mcreasmg hemoglobm, and
that a lower dose of 60 as opposed to 120
mg per week was more effectIve m
mcreasmg hemoglobm levels They found
that combmmg 20,000 IV of vItamm A
together WIth the 60 mg Iron dose was
most effectIve m mcreasmg hemoglobm
levels

Ahmed et al (41) also mvestIgated
the mteractIOn between vitamm A and
Iron m adolescent gIrlS In theIr study
conducted m Bangladesh, they found
sIgnIficant posItlve correlatIOns between
serum vItamm A and hemoglobm,
packed cell volume (PCV), and serum
Iron They confirmed the Issue raIsed by
others that an madequate vItamm A
status may compromIse the effectlveness
of Iron supplementatIOn m such sItua
tlons

In the mterest group dISCUSSIOn held
to further consIder mICronutnent mter
actIOns, the group deCided that, although
the eVIdence suggests an assoclatlon
between Iron and vItamm A, Iron cannot
be used to correct VAD and that an
adequate vItamm A status m an mdI
vIdual IS Important before Iron supple
ments are admIlllstered

VITAMIN A AND IODINE
INTERACTIONS

LImIted data eXIst on the assoCiatIon
between vitamm A and IOdme Kimlagar
and VahIdi (42) reported from a study
conducted m Iran that serum retmol but
not ~-carotenewas sIgnIficantly lower m
IOdme-deficIent women compared to
non-IOdme-deficIent women The study
concluded that, m IOdme-defiCIent
persons, carotene converSIOn to vItamm
A may be dIsrupted
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I THE BIOAVAILABILITY OF DlElIRV CARORNOIDS
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· Dr James Olson (43) presented an
overVIew of dIetary carotenOlds He

praised a recent reVIew of carotenOlds
carefully prepared by de Pee and West,
whlCh has stImulated great mterest
among publIc health professIOnals

Of the more than 600 caroten01ds
• found m nature, only about 50 can be

converted bIOloglCally to vitamm A In
addItIOn to theIr provitamm A actIVIty,
the recently acclaImed antlOXldant
functIOn of caroten01ds has been assoCl
ated WIth reductIOn of nSk for macular
degeneratIOn, cataract, cancer, and heart
dIsease DIetary caroten01ds are absorbed
m assoClatIOn WIth lIpId, transported VIa
chylomIcron to the lIver, and later carned
by low-denSIty lIpoprotem m the CIrcula
tIon UtIlIzatIOn of dIetary caroten01ds IS
mfluenced by many factors FIrst, many
caroten01ds are bound tIghtly m the
essentIally fat-free matrIX of vegetables,
from whlCh they are released WIth dIffi
culty In vegetables WIth large amounts of
fiber, caroten01ds are usually found m
thIS part On the one hand, cookmg helps
to mcrease caroten01d blOavaIlabilIty by
denatunng protem parts of the matrIX,
provIdmg a softemng effect, and releasmg
the lIpId globules On the other hand,
cookmg can also lower bIOavaIlabilIty by

• enhancmg IsomenzatIOn, OXIdatIve
mactivatIOn, and fiber aggregatlOn, whlCh
entraps carotenOlds Grmdmg or puree
mg foods usually mcreases caroten01d
blOavmlabilIty For these reasons, Dr
Olson recommended that mvestlgators
pay more attentlOn to cookmg practlCes

Some fat appears essentIal for caro
tenOId utIlIzatIOn m order to stImulate
bIle flow as well as to solubIlIze the
hydrophoblC caroten01ds m lIpId aggre
gates BIle aClds are reqUlred for mIcelle
formatlOn and mtestmal absorptIOn of
caroten01ds Other dIetary enhancers
mclude Vltamm E, actmg as the antioXl
dant, as well as a low ratlO of saturated
fat to polyunsaturated fattyaClds FI-

ber-m partIcular, polygalacturomc aCld
found III pectm- can reduce absorptIOn
of carotenOlds very effectively, lIkely
through the formatlOn of pectm gels, m
addItIon to the prooXIdatIve effects of
Iron and copper as well as the competI
tIon among carotenOIds themselves
MedlCal problems such as lIpId malab
sorptIOn syndrome, paraSItIc mfectIOn,
and dIarrhea markedly lower caroten01d
utIlIzatlOn

Caroten01ds seem to be better ab
sorbed from frUlts such as mangoes and
papaya and are better utIlIzed m the
presence of 011 such as red palm 011
However, as dIetary caroten01d mgestlOn
mcreases, mtestmal absorptIon effiCIency
decreases Therefore, the nutntlOnal
value of carotenOIds m relatlOn to vIta
mm A appears to be mfluenced by many
factors The WIdely accepted nutntlOnal
value as defined by WHO/Food and
Agnculture OrgamzatIOn of the Umted
NatlOns m 1967 IS the p-carotene/retmol
ratlO of 6 1 Because of the vanatlOn
effects of factors CIted earlIer, blOconver
SlOn of j3-carotene to vitamm A can vary
from 2 1 to 10 1 Because of the publIc
health sIgmficance of vegetables as
sources of provitamm A caroten01ds, Dr
Olson recommended further mvestIga
tIOns to find new ways of enhancmg
caroten01d bIOavaIlabilIty

Dunng the dISCUSSIon penod, several
Issues emerged The first was that conver
SIOn of p-carotene to vitamm A can
occur m organs other than the small
mtestme, such as the lIver and kIdney
Because of the vanation of bIOavmlabilIty
among groups of vegetables and frUlts, a
converSIOn range per group rather than a
smgle factor was recommended The
latest study m IndoneSIa suggested a
converSlOn factor of 10 for yellow/orange
frUlts and 15 for vegetables One com
ment served as a remmder that vegetables
and frUlts contam nutntive values other
than provitamm A carotenOIds
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Vltamm A status appears to playa
role m bIOavaIlablhty Fmdmgs of low
bIOavauablhty of carotenOId foods are
reported m populatIOns wIth better
vltamm A status, pnmanly adults The
benefiCIal effect of green leafy vegetables
IS apparent m VAD chudren The ques
tIOn IS whether the same effect IS seen

I VIUiMIN AFOlmFlCATION OF fOODS

D r George PurVIS (44) opened thIS
plenary seS~IOn by presentmg Issues

and conSIderatIOns for fortIficatIOn of
foods The advantages of fortIficatIOn are
that food grade fortlficants are aVailable
for most mlcronutnents and they are
compatible wIth food systems and
bIOavauable m the foods consumed The
natural dIlutIOn factor m food proVIdes a
food-related mtake and as a result makes
exceSSIve mtake Improbable Cosb are
usually lower than those for other dehv
ery systems as they can be mcorporated
as part of the food cost WIth an mSlgmfi
cant pnce mcrease PractICal constramts
eXIst, however, and must be consIdered
for successful programs Constramts such
as quahty Issues (pnmanly flavor and
color changes), mteractIOns WIth food
components, and formatIOn of complex
compounds should all be eaSIly addressed
WIth the technology currently avaIlable
However, pnvate sector mvolvement and
cooperatIOn IS VItal early m the feaslblhty
evaluatIOn VIrtually all food or food
component vehIcles are processed or
handled by the food mdustry EqUItable
and sound regulatIOns are advantageous
and may reqUIre refinement to proVIde
equalIty for food compames Although
costs may be lower than other dehvery
systems, the program cost relative to
benefit needs to be evaluated to allow
reahstIC pohcy actIOn

Dr GUIllermo Arroyave (45) dIS
cussed Issues m Implementmg fortifica
tion by revlewmg lessons learned from
Central Amencan expenences of fortlfy
mg sugar WIth vltamm A He paid tnbute
to the role INCAP played m cooperatmg
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among populatIOns wIth margmal status

The posslblhty that carotenOIds
trapped m the chloroplast may not be
broken down easIly and that other
carotenOIds such as lutem may be a better
mdICator of carotenOId mtake deserves
further attentIOn

WIth SCIentists from Hoffmann-La Roche
to develop the technology necessary to
fortIfy sugar WIth vltamm A In addItIOn,
INCAP, as offiCIal techmcal adVISor m
nutntIOn to the Central Amencan
countnes, took the mltlatlve m develop
mg a natIOnal program of sugar fortifica
tion ThIS necessItated polItICal, SOCIal,
and economIC consIderatIOns and mter
actIOns An Important aspect m the
success of the program was the lengthy
negotiatIOn WIth the sugar producers, as
theIr unreserved cooperatIOn was needed
for achlevmg the planned obJectIves,
especIally m VIew of the fact that the
costs of fortIficatIOn would be borne by
the pnvate sector In spIte of all the
negotIatIOns, the first attempt at passmg
legIslatIOn was defeated by a small group
of sugar producers stul opposmg the
program After a second round of nego
tiatIOns and extensIve use of the mass
medIa, fortIficatIOn legIslatIon was
passed Fmally, an Important aspect that
contnbuted to the success of the pro
gram was that evaluatIOn was bUIlt mto
the program from ItS onset The effectIve
ness of the program m reducmg the
prevalence of low serum retmollevels has
been well documented m the SCIentific
lIterature

Dr Roy TJIOng (46) presented lessons
learned m the development of vltamm A
fortificatIOn of MSG m IndoneSIa A pIlot
proJect WIth vltamm A-fortified MSG
showed that It was effectIve m reducmg
clImcal SIgns ofVAD m preschool chIl
dren from 1 24% to 0 32% m 6 months
In spIte of these promlsmg results,
IndoneSIa was not successful m Imple-
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mentmg a natlOnal program of vltamm
A-fortIfied MSG Important pomts
emerged from thIS expenence to ensure
the success of fortificatlOn Manufactur
ers need to support the concept of
fortIficatIOn and the product needs to
have the potentIal of bemg profitable to
the food mdustry The government could
help the food mdustry by offermg mcen
tlves for research and product develop-

• ment and subsIdIes for the costs Involved
Government also needs to be Involved In
regulatmg product qualIty and marketmg
strategIes

In the dIscussIOns that followed the
presentatIOns, Dr Olson pomted out that
another problem WIth the MSG program
was the fact that the MSG manufacturers
pnded themselves on the whIteness and
punty of the product and traditlOnally
marketed It m transparent packets ThIs
was at odds WIth the stabIlIty of vltamm
A The product should Ideally be mar
keted m opaque packets, as vltamm A IS
subject to discoloratlOn Dr Max Blum
made the pomt that countnes need to

bear m mmd that, If there are stabIlIty
problems wIth the proposed fortlficant,
the costs for research and development
may render the program economICally
nonvIable

Concern was expressed that market
mg of fortIfied foods sometlmes encour
ages mcreased consumptlOn of the
vehIcle used for fortlficatlOn Dr Omar
Dary pomted out that the message
proVIded In Guatemala was not to eat
more sugar but to choose fortIfied sugar
rather than unfortIfied sugar Neverthe
less, the challenge to countnes WIth
fortlficatlOn programs IS to pay partlcu
lar attentlOn to the educatlOnal messages
gIven to the publIc Dr Alfred Sommer
noted an Important Issue for conslder
atlOn m fortlficatlOn programs, namely,
to fortIfy a food vehIcle that IS ordmanly
eaten by the people at nsk Dr TJIOng
pomted out the need for contmuous
momtonng of the consumptlOn level of
the vehIcle As an example, the natIonal
consumptlOn of unfortlfied MSG m
creased by 58% from 1984 to 1988

I EXPERIENCES WIllI VITAMIN AfORTIFICATION Of FOODS
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TIlls seSSIOn had four oral presenta
.I. tlOns (47-50) and five poster presen

tatlOns (51-54), SIX of the presentatIOns
dealt WIth stabIlIty, qualIty control, and
momtonng aspects of sugar fortificatlOn
Two posters dealt WIth the use of £
carotene to fortIfy staple foods, and one
presentatlOn proposed a fortIfied cookIe
as a source of vltamm A

The first oral presentatlOn, by Dr
Rosalmda Hernandez (47), dealt WIth the
Honduran expenence m sugar fortlfica
tlon A three-tler momtonng process was
developed that used fortIfied sugar
productlOn quantlty proJectlOns, chemI
cal analySIS, and blOlogICalimpact evalua
tlon The constramts encountered m
developmg the program and the lessons
learned were used to develop a set of key
Issues for sugar fortlficatlOn programs
that mcorporate publIc/pnvate partner
ShIp, tlmely productlOn of premIX,

qualIty control, momtonng, and enforce
ment

Dr Omar Dary (48) presented
mformatlOn on the stabIlIty of retmol m
sugar when stored for up to 9 months
under dIfferent envIronmental and
packagmg conditlOns The half-lIfe was
found to vary from 8 to 18 months
StabIlIty was lower m hot, humId condI
tlons Contamer SIze and type dId not
affect stabIlIty AIrtIght contamers would
Improve stabIlIty but mvolve addltlonal
cost It was concluded that m order for
hlgh-nsk groups to receIve at least 50%
of the recommended dIetary allowance
for vltamm A, the level of fortificatlOn at
productIOn should be 15 ± 5 flg/g

Dr Juan Carlos Arraya (52) outlmed
the stndes made by BolIvIa to achIeve
natlOnal sugar fortificatlOn WIth vltamm
A He descnbed plans bemg made to
momtor vltamm A levels m sugar
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throughout the dlstnbutIOn cham

Mrs Martha BurdICk de Pledrasanta
(49) presented results of household-level
momtonng of salt and sugar samples m
Guatemala The results showed that 62%
of the salt samples and 29% of the sugar
samples had fortIficant levels below the
prescnbed lImIt The speakel IdentIfied
weak lmks m the premIX, fortIficatIOn,
storage, and transportatIon system that
would need attentIOn to ensure adequate
fortlficant levels for the consumer

Dr Momca Guamuch Castaneda (50)
reported on the preparatIOn of a nutn
tIOUS cookIe formulated at INCAP to
proVIde vltamm A and other nutnents
The stabIlIty of the vltamm A m the
cookIe after bakmg and storage mdlcates

I BIOLOGIC SIGNIFICANCE Of VAO INfECTION

ThIS concurrent seSSIOn on vltamm A
.I. and mfectlon conSIsted of three oral

presentatIOns addressmg three maJor
types of mfectlons human Immunodefi
CIency VIruS (HIV) mfectIOn and ac
qUIred ImmunodefiCIency syndrome
(AIDS), acute lower respIratory tract
mfectIOns, and acute dIarrhea In addI
tIon, there were three posters dealmg
WIth the mput of vltamm A supplemen
tatIOn on chIld morbIdIty and mtegratlon
of vltamm A WIth the EPI

By the year 2000, It IS estImated that
there WIll be 40-110 mIllIon mdlvlduals
worldWIde mfected WIth HIV In coun
tnes hardest hIt by the AIDS epIdemIC,
up to 1 of 10 children may be mfected
PrevIOUS studIes have shown that VAD IS
assOCIated WIth mcreased morbIdIty and
mortalIty dUrIng HIV mfectIOn A major
questIOn IS whether vltamm A supple
mentatIon has therapeutIC value for HIV
mfectIOn Dr Greg Hussey and colleagues
(55) reported the results of a VItamm A
clImcal tnal mvolvmg 75 chIldren WIth
AIDS m South Afnca ChIldren were
gIven eIther 200,000 IU of vltamm A or
placebo on 2 succeSSIve days Immune
status, as mdlcated by lymphocyte counts
and T-cell subsets, was then measured
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that It could be a cost-effectIve method to
delIver vltamm A to chIldren wherever Its
consumptIOn could be ensured on a
regular and contmuous baSIS

In the dISCUSSIon penod, It was noted
that the momtormg study of fortIfied
sugar was based on a very small number
of samples and that there IS a need to
establIsh a permanent household mom
tonng system QuestIOns were asked
about the potentIal for Improvmg the
qualIty and stabIlIty of the fortlficant Dr
Max Blum pomted out areas for Im
provement durmg fortIficatIOn, mcludmg
better adheSIve and antIOXIdant for
premIX preparatIOn, Improved dosmg
eqUIpment, and selectIOn of the optImal
pomt of premIX addItIOn

The study showed that, compared WIth
chIldren who receIved placebo, chIldren
who receIved vltamm A had sIgmficant
mcreases m the number of lymphocytes,
CD4 T cells, natural killer cells, and
memory T cells m the blood 1 month
after supplementatIOn The mcrease m
CD4 T cells IS espeCIally Important
because they are the most commonly
used marker for dIsease progreSSIOn
dunng HIV mfectIOn In the vltamm A
group the CD4 count mcreased, whereas
m the placebo group It decreased Dr
Hussey concluded that vltamm A supple
mentatIOn mcreases mdICators of Im
mune status m chIldren WIth AIDS
Chmcal outcome data are stIll bemg
collected At present, whether vltamm A
therapy wIll Improve surVIval m chIldren
WIth AIDS IS still unresolved, but Dr
Hussey's study suggests that thIS ap
proach may be promlsmg A clImcal tnal
mvolvmg 300 HIV-mfected chIldren IS
currently m progress m Kampala,
Uganda, to determme whether vltamm A
supplementatIOn can reduce mortalIty m
chIldren WIth AIDS

The second presentatIOn concerned
the potentIal therapeutIC use of vltamm
A m chIldren WIth pneumoma Dr M G
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Herrera (for Dr W W FawZl) and col
leagues (56) reported the results of a
chmcal tnal m Tanzama, 625 chIldren
wIth acute lower respIratory tract mfec
tIon receIved 200,000 IV of vitamm A or
placebo on 2 consecutIve days All chIl
dren receIved appropnate antiblOtIc
therapy They were exammed dally for
respIratory rate, temperature, heart rate,
and oxygen saturatIOn Vitamm A supple
mentatlOn had no sIgmficant effect on
the duratlOn or seventy of dIsease, even
after stratIficatIOn of cases mto mIld and
severe dIsease ThIs study suggests that
there IS no therapeutIC benefit of vitamm
A on the duratIOn or seventy of acute

• lower respIratory tract mfectlOn The
results from the study m Tanzama agree
wIth results of sImilar clImcal tnals m
Guatemala, ChIle, BrazIl, and Peru, all of
whICh suggested that vitamm A has no
Impact on acute lower respIratory tract
mfectlOn

The thIrd study addressed the poten
tially Important Issue of dIsease-targeted
therapy wIth vitamm A Dr RaJIv Bahl
and colleagues (57) reported the out
come of a chmcal tnal mvolvmg 900
IndIan chIldren wIth acute dIarrhea who
receIved 200,000 IV of vitamm A or
placebo and were followed every other
day until recovery Vitamm A supplemen-

. I DlElIRY INTERVENTIONS

ThIS seSSIOn mcluded 4 oral and 12
poster presentatlOns covenng the

Issues of hortICulture and productIOn of
vitamm A-nch foods, lEe, food compo
sItIOn tables, vitamm A status and
blOavaIlabIhty, vitamm A mtake and
morbIdIty, and food mtake methodology

HORTICULTURE/PRODUCTION

Talukder and hIS colleagues m
Bangladesh (61) IdentIfied CruCIal ele
ments for the success of home gardemng
as an mterventlOn for VAD One Impor
tant element IS to mamtam the produc-

tatlOn reduced the nsk of perSIstent
dIarrhea, and the effect of vitamm A on
reduced seventy of dIarrhea was observed
m non-breastfed children ThIS study
supports earher findmgs from studIes m
BraZIl and Ghana whICh suggest that
vitamm A supplementatlOn reduces the
seventy of dIarrheal dIsease

Poster presentatlOns on thIS topIC
mc1uded a commumty-based controlled
clImcal tnal of penodic vitamm A
supplementatlOn mvolvmg 2500 IndIan
chIldren (58) In thIS study, vitamm A
supplementatlOn reduced morbIdIty by
10% In a study m Sudan, hIgher dIetary
mtake of vltamm A was assoCIated wIth
mcreased cough (59), vltamm A supple
mentatlOn was also assoCIated wIth
mcreased cough Fmally, a chmcal tnal
mvolvmg mtegratlOn of vltamm A
supplementatlOn wIth the EPI m
Bangladesh was reported (60), 250
chIldren receIved 25,000 IV of vitamm A
or placebo wIth the ImmumzatIOn
contacts of the EPI The mvestIgators
found a nonsIgmficant mcrease m
dIarrheal and respIratory mfectlOns m
the supplemented group

These SIX chmcal tnals have new and
provocatIve ImphcatlOns for research and
polIcy regardmg VAD preventIOn and
control

hon of at least SIX vaneties of vegetables
and frUlts throughout the year Commu
mty-based serVIces to proVIde essentIal
supphes and SOCIal marketmg to create
demand m the general populatlOn are
also cntICal In the long run, the
sustamabIhty of the project depends on
the possIbIhty of additlOnal earnmgs
through more vegetable productlOn m
the commumtIes The most Important
message from thIS study, however, seems
to be that It IS surpnsmgly possIble to
pursue a large-scale home gardenmg
mterventlOn, even m a country noted for
ItS dIfficult envIronmental conditlOns
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Bloem et al (62) showed that vltamm
A mtake among women IS determmed by
the vanety and produdlOn of vegetables
and frUlts at the homestead He also
~howed, through logIstic regresslOn
modehng, that the poorest households
used all theIr resource~ for food Thus,
efficacy of home gardemng practiCes as a
~ource for vltamm A mtake depends on
the behavlOr of the target group

Innovative, commumty-based strate
gIes for mcreasmg knowledge, attitudes,
and practiCes related to productlOn,
preparatlOn, and consumptiOn of veg
etables were reported from Bangladesh
(63) and Kenya (64) Chakravarty (65)
showed that horticultural mterventlOns
that promote productlOn of vltamm A
nch vegetables and frUlts together WIth
effectIve trammg, overall commumty
moblhzatlOn, and creatIve lEC actlOns
can Improve the avmlabillty of vltamm
A-nch foods even m some of the most
drought-prone areas m IndIa She found
a slgmficant change m consumptlOn not
only for vltamm A but also for follc aCid
and Iron when the mputs (e g, agncul
tural matenals, development of central
nursenes, and trammg) were prOVIded m
both the ramy season and wmter months

INFORMATION/EDUCATION/
COMMUNICATION

Investigators m IndIa (66) who targeted
theIr mterventlOns to preschool chIldren
hlghhghted the Importance of processes
to create awareness and motlVatiOn not
only among the target children but also
among theu mothers and the program's
workers and superVIsors A program m
Sn Lanka (67) used lecture and mterac
tlVe group processes to foster changes m
the dIetary behavlOr of adolescent gIrlS
The researchers noted the Importance of
reachmg these guls before pregnancy and
suggested the feaslblhty of mtegratmg
nutntlOn educatlOn strategIes mto school
health programs

Fmdmgs from the InternatlOnal Eye
FoundatlOn's program m northern
Guatemala suggested that mtegratlOn of a
vanety of creatIve lEC activIties can play
an Important role m mcreasmg the
consumptlOn of vltamm A-nch foods
(68) PromotIon of home gardens,
development of revolvmg seed funds, and
mvolvement of commumty leaders as
well as mothers have all contnbuted to
the success of the program

TABLE 2. FOOD COMPOSITION TABLES

L1DlltatioD

Total carotene or b-carotene

AnalytiC losses

Influencmg factors

Cookmg losses

FOOD COMPOSITION TABLES

Table 2 shows the Issues that are related
m food compositlOn tables New data
from IndonesIa (69) showed that preVI
ously pubhshed values of provltamm A
are too hIgh The authors recommended
that food tables be updated on a contmu
ous and regular baSIS

Bhaskarachary et al (70) at the
NatlOnal Institute of NutntlOn,
Hyderabad, IndIa, analyzed green leafy

XVlllVleG MEnlNG

Improved Method

Provltamm A carotenOlds

Adequate precautlOns

Proper samphng

AnalysIs ofprepared foods

vegetables mcludmg less famIlIar and
regIOn-specIfic plants as well as new plant
vanetles They showed that b-carotene IS
the most predommant provltamm A
Some of the newer vanetles contam
slgmficantly hIgher concentratlOns of b
carotene than the tradltlOnal vanetles
The authors also reported the effects of
vanous cookmg methods on the b
carotene content of foods ThIS mforma
tion can Improve the accuracy of dIetary
assessment for vltamm A and can en-
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hance promotIOn of appropnate methods
of preparatIOn to mmimize carotene
losses

TakYI and Harnson (71) from Ghana
bOIled leafy vegetables and used hIgh
performance lIqUId chromatography to
determme resultmg ~-carotene levels
Some vegetables had a sIgmficant reduc
tIon m ~-carotene after bOIlmg, some had
sIgmficantly more, and there were no
sIgmficant changes m others The authors
presented the ImplIcatIons of these
findmgs

Lopez and ChmchIlla (72) also
showed that cookmg some vegetables
reduces the carotene content, whereas m
others cookmg mcreases the level The
results suggest that carotene levels
mcrease when vegetables are cooked wIth
011, but more research IS necessary to
confirm such a conclusIOn

VITAMIN A STATUS!
BIOAVAILABILITY

There were three papers dealIng WIth the
Issue ofbIOavaIlabilIty De Pee et al (73),
Bulux et al (74), and Devadas et al (66)
looked at the Impact of dIetary mterven
tIons on vitamm A status Tables 3-5
summanze theIr results

The overall conclusIOn IS that lack of
bIOavarlabilIty IS a very Important Issue
related to food-based strategIes Although
Devadas (66) showed a pOSItIve Impact of
green leafy vegetables on vitamm A
status, It IS unclear why the hIgh-dose
vitamm A supplements had a SImilar
pattern of Improvement but were less
sIgmficant than the vegetables The data
from De Pee (73) and Bulux (74) gIve
food dIversIficatIon programs the oppor
tumty to IdentIfy the best chOICes of
products to promote

TABLE 3 CAROTENE-RICH FOODS THEIR CAPACITY TO IMPROVE
THE VITAMIN A STATUS OF CHILDREN

VItamm A Source

Preformed vitamm A foods

FrUIts

Green leafy vegetables

Controls

Source De Pee et al (7,,) Baselme serum retmol was 07 mmoliL

Impact

+++
++
+

TABLE 4. IMPACT ANALYSIS OF THE PROVITA PROJECT IN
GUATEMALA LONGITUDINAL RESPONSE OF
BIOCHEMICAL MARKERS

40

InterventIOn

EvaluatIon

Results

Serum retmol

a-carotene

~-carotene

Cryptoxanthm

Source Bulux et al (74)

Household dIstnbutIOn of vegetables-carrots, sweet
potatoes, leafy vegetables

Consumer behaVIOr, bIOchemICal markers

Changes m bIOchemICal markers

No change (response related to mitIallevel)

Increased (reflect mtake)

Increased (reflect mtake)

Increased (reflect mtake)
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TABLE 5 DIFFERENT INTERVENTIONS TO IMPROVE VITAMIN A
STATUS OF PRESCHOOL CHILDREN IN INDIA

Intervention Serum retmol Xerophthalmia

Green leafy vegetable supplement +++ ReductIOn

Green leafy vegetable supplement + educatIOn ++++ ReductIOn

Vltamm A supplement + ReductIOn

Vltamm A + educatIOn ++ ReductIOn

SOURe Devadas et al (66) Baselme serum retmol was 17-20 flg/dL ba,elme xerophthalmia was 2%-4%

VITAMIN A INTAKE AND
MORBIDITY

Bloem et al (62) presented data from
Bangladesh and Vietnam Vltamm A
mtake above the median was assoCIated
with a decreased nsk of maternal mght
blmdness Although the prevalence rates
differed between Vietnam and
Bangladesh, the odds ratIOs were sImIlar
m both populatIOns The second obser
vatIOn they presented was a dose-re
sponse relatIOnship between vltamm A
mtake from frUItS and vegetables and
maternal dIarrhea Agam, despite differ
ent prevalence rates, the odds ratIOs were
simIlar and slgmficant after adJustmg for
possible confoundmg factors Interest
mgly, the assoCIatIOn was less stnkmg
between the total vitamm A mtake
(ammal and vegetable/frUIt sources) and
dIarrhea The data may Imply that,
despite low availabIlity of vegetables,
these products still have functIOnal
benefits for the consumers

FOOD INTAKE METHODOLOGY

As a part of the DIetvita study m rural
Central Java, IndoneSIa, Nmuk et al (75)
quantIfied the level of vitamm A mtake
and Identified vanous vitamm A sources
m the dIets of preschool children Data
were collected for 2 years from 296
children who were 6-47 months old at
the start of the expenment Breast mIlk
was the maJor source of vltamm A for
chIldren less than 23 months old The
pnmary food sources of vltamm A for
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children 24 months and older were eggs,
yellow and orange frUIts, and green
vegetables Among children over 36
months old, approximately one-half of
vltamm A mtake came from preformed
vltamm A, another one-half was ob
tamed from frUItS and vegetables

Burger et al (76) exammed the use
of a preVIOusly vahdated food-frequency
method to evaluate consumptIOn of
vltamm A-nch foods m the regIOns of
Maradl and Tahoua m Niger A nutntIOn
commumcatlOn proJect, usmg radIO and
village theatre, was Implemented m
Tahoua to promote vltamm A-nch
foods such as hver, dark green leafy
vegetables, and mango A slgmficantly
mcreased mtake of vitamm A-nch food
was observed m Tahoua, whereas m
Maradl the frequency of mtake dechned
slgmficantly The mcrease m consump
tIOn of vitamm A-nch foods IS consIs
tent with the expected response to the
mterventlOn activItIes m Tahoua Rea
sons for the decreased consumptIOn m
Maradl will be explored further

SUMMARY AND CONCLUSIONS

There seems to be general agreement
that mdlvlduals with access to an ad
equate food supply can select a nutn
tlOUS diet from the food avaIlable But
for vltamm A mterventIOns, the target
populatIOn IS poor and often lacks an
adequate food supply, mcludmg vltamm
A-nch foods One way to Improve the
situatIOn IS to mcrease the effectIveness
of foods made avaIlable to the poor In
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partiCular, thIS will mvolve IdentificatIOn
of appropnate dIetary sources of vitamm
A and better techmques of food prepara
tion For poor commumties where food
markets are not well developed, veg
etables would be the mam source

Implementmg SCIence for Improve
ment of nutntIOn IS not and WIll not be
SImple, espeCIally dIetary mterventIOns
because of theIr compleXity and less
ImpreSSIve results If such mterventIOns
are consIdered worthwhIle, what can one
do to make them better" The knowledge
gamed from thIS seSSIOn suggests the
followmg

1 Home gardens have the potential to
Improve consumptIOn of carotene
nch foods

2 Increased consumptIOn of vitamm
A-nch foods reduces the nsk of
xerophthalmIa and maternal morbId
Ity

3 Preformed vitamm A IS more effec
tive than carotenOId-nch foods m
mcreasmg vitamm A status, and
frUItS seem to be more effective than
vegetables

• 4 Processmg and cookmg result m
vanable losses of carotene

5 Before developmg mtervention
strategIes, one must IdentIfy the
target populatIOns and determme
why they have a vitamm A problem
SystemiC and holIstiC approaches to
these Issues WIll help Improve the
effectIveness of mterventIOn

6 Before and dunng ImplementatIOn,
collaboratIOn between all mvolved
should be orgamzed and mamtamed
for maxImum effectIveness and
sustamabIlIty

7 If target commumties (espeCIally
women and chIldren) are well moti
vated through commumty mobIlIza
tion, mnovative lEC, trammg, and
adequate support m terms of neces
sary agncultural matenals, the
mcrease of supply and consumptIOn

of vitamm A-nch foods IS pOSSIble
ThIS IS true even m areas where
vegetable and frUIt cultIvatIon
practiCes and phYSiCal condItIOns are
poor The success of thIS approach
lIkely wIll depend on the commIt
ment and the abIlIty of change
Imtiators to work together wIth
commumties to Improve theIr
SItuatIOn

8 If a large-scale program IS conSIdered
appropnate for a country, the capac
Ity to mamtam productIOn of vaned
vegetables and frUItS throughout the
year and to manage commumty
based support should be conSIdered
The success of thIS approach will
depend very much on good program
management and the abIlIty to create
demand for vitamm A-nch foods not
only m the target groups but m the
overall populatIOn, and, perhaps,
wIth those who have the power to
mfluence changes at a hIgh level

9 Where It IS feaSIble, a feedmg pro
gram should consIder glVmg mal
nounshed chIldren food supple
mented wIth self-produced or low
cost vitamm A-nch foods

10 An mnovatlve, well-deSIgned, and
well-managed nutntIOn lEC mter
ventIOn IS essentIal for a program
that alms to mcrease the supply and
consumptIOn of vitamm A-nch
foods An mtegrated multImedIa
approach should be conSIdered It
could address what to eat as well as
how to obtam the food It could also
motIvate people to take appropnate
actIOns

11 To Improve vitamm A and Iron status
among adolescent guls as well as
prepare them for motherhood, school
mterventIOns should offer mteractive
nutntIOn and health educatIOn ThIS
can assIst the target students m
obtammg a balanced dIet, espeCIally
cheap sources of vitamm A- and
Iron-nch foods, at low cost
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RESEARCH NEEDS

In general, more process-onented and
knowledge-generatmg research should be
conducted as follows

1 Learn more about the carotene
blOavaliabllity of several types of
vegetables under different conditiOns
and identify appropnate methods for
maXimum retentlOn of carotene
dunng cookmg and processmg New
ways to improve and enhance caro
tenOid blOavallability m vegetables
and other foods wIll mcrease the
effectiveness of those foods as sources
of vitamm A Once new knowledge is
gamed, effective dissemmatlOn of the
recommendatiOns is necessary

2 Where appropnate, develop small- and
large-scale programs and poliCies to
mcrease the supply and consumptlOn
of vitamm A-nch foods

3 Where appropnate and necessary,
develop effective IEC approaches for
commumty-based and natlOnwide
mterventlOns to promote and advo
cate vitamm A mterventlOns

4 Develop appropnate evaluatlOn
methodologies for commumty-based
and natlOnwide mterventlOns Use
realistlC and reasonable mdlCators
Use functiOnal parameters for impact
analysi~ of the results

I BIOlOGIC SIGNifiCANCE OF lAD GROWTH AND INflAMMATION

Three papers addressed issues related
to maternofetal or neonatal vitamm

A nutntlOn Because vitamm A placental
transfer is believed to occur mostly m the
third tnmester, preterm birth has been
assoCiated With poor neonatal vitamm A
status In a poster, Valdes-Ramos and
colleagues (77) m MexlCo compared
differences m cord serum retmol and
retmol-bmdmg protem (RBP) m 41
healthy term and 58 preterm neonates as
well as m 17 neonates who weighed less
than 1500 g at birth and who had been
mechamcally ventilated for at least 3 days
and were, therefore, conSidered at nsk of
bronchopulmonary dysplaSia

Compared to term, preterm delivery
was assoCiated With a lower blfth weight
(l095 versus 1736 g), lower serum
vitamm A (29 8 versus 337 flg/dL, P <
a001), and a proportiOnately lower RBP
level (l 2 versus 2 1, P < a 001) High-nsk
mfantt., all of whom developed some
form of bronchopulmonary dysplaSia m
the first month of hfe, had the lowest
cord serum retmollevel at birth (20 7 f-lg/
dL), which remamed low dunng repeated
tests over a subsequent 28-day penod (at
whlCh time mean serum retmol was 143
f-lg/dL) The results affirm low vitamm A
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status m preterm mfants and VAD m very
low birth weight mfants predisposed to
bronchopulmonary dysplaSia that per
SiStS throughout the neonatal penod

The relatlOnship between mtrauter
me growth retardatiOn (IUGR) and
vitamm A status of mother and newborn
was exammed by Rondo and colleagues
(78) m 356 pairS of mothers and their
full-term, smgle newborns m a case
control study m Sao Paulo, Brazil New
borns were claSSified as bemg IUGR if
their weight, obtamed withm 10 mmutes
after birth, was below the 10th percentIle
of a sex-speCific weight for gestatiOnal
age standard, otherWise they were consid
ered to have a birth weight that was
appropnate for age Maternal anthro
pometry and blood drawmg were ob
tamed 12-72 hours after delivery IUGR
newborns were -3 times more likely than
mfants With a birth weight appropnate
for their age to have a cord serum retmol
level..:;; 070 f-lmollL (33% versus 15%)
despite normal and Similar maternal
serum retmollevels m both groups of
mothers (-1 7 f-lmol/L) There was no
correlatlOn between cord and maternal
serum retmol (r= mmus 001), although
mean cord serum retmol was roughly
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• half that of maternal serum retmol
despIte the normal v1tamm A status of
mothers The authors suggest that the
lower cord retmollevels m IUGR new
borns could have been a result of mad
equate supply, poor bmdmg, mcreased
utIhzatIOn, or poor storage of retmol
dunng fetal hfe

A paper by Chnstian et al (79)
revealed nutntIOnal and health problems
associated w1th mght blmdness m preg
nancy m rural Nepal In a study of 90
cases and 90 controls, matched by season
and reported gestatIOnal age, women
WIth mght blmdness were more vitamm
A defiClent, anemlC, and generally mal
nounshed, w1th a 9 Ilg/dL lower serum
retmollevel (that 1S, 21 versus 30llg/dL),
a 4-fold hIgher nsk ofhavmg abnormal
1mpreSSIOn cytology m both eyes, a
o8 giL lower hemoglobmlevel, and
lower we1ght and arm Clrcumference
Cases were half as hkely to have con
sumed m1lk, whey, mangoes, and dark
green leaves but were 2-5 tImes more
hkely to have eaten non-v1tamm A-nch
foods such as pale-fleshed gourds and
drumstick dunng the preV10US week
These dIfferences were observed both
early m pregnancy (before they had
become mght bhnd) and later after mght
blmdness had become apparent, mdlCat
mg a d1et dunng pregnancy that was
cons1stently low m vitamm A N1ght
blmdness was also assocIated w1th
mcreased nsks of lower abdommal pam,
pamful unnatIOn, and d1arrhea Thus,
mght bhndness m pregnancy 1S an
mdlCator ofVAD and 1S assoClated w1th
reproduct1ve health nsk to the mother

These three studIes reveal the nsk of
VAD among premature, very low b1rth
we1ght, and IUGR mfants, seemmgly
Irrespect1ve of maternal v1tamm A status,
but they also proVIde a first ghmpse of
prevIOusly unknown maternal health and
nutntIOnal nsks that attend mght blmd
ness dunng pregnancy m a poor rural
area of southern ASIa, for whIch the
health nsks to the fetus and mfant
remam unknown

R1Sk ofVAD and acute respIratory
mfectIOn m the first 5-6 months of lIfe
were mvestIgated m a clImcal tnal by
Rahman and colleagues (80) m
Bangladesh They randomly ass1gned 165
mfants (2 5 months old), to receIve
50,000 IV of v1tamm A or placebo at each
of three d1pthena-pertussis-tetanus
vaccme (DPT)/oral polIo V1ruS vaccme
1mmumzatIOns every 4 weeks E1ghty-five
percent of enrolled mfants had a low
serum retmollevel «0 70 IlmollL) at
baselme Serum retmol testmg m 61
mfants 1 month after the th1rd vaccme
showed slgmficant 1mprovement m
serum retmol, although th1S was more
eVIdent m the group rece1vmg v1tamm A
At follow-up, 82% (23/28) of mfants
rece1vmg placebo showed a pos1tIve
relative dose response (RDR), however,
61% (20/33) of v1tamm A recIp1ents were
also RDR-pos1tIve, md1catlVe of low lIver
stores Morb1dIty assessment m the latter
group revealed no dIfferences m dIarrheal
epIsodes or cumulative days w1th diar
rhea dunng the study by RDR status, but
mfants w1th an abnormal RDR expen
enced more frequent acute respIratory
mfectIOn (40% versus 8%, p < 0 03) and
tWlCe the number of days of cough w1th
fever (5 versus II, p< 0 05) compared to
vitamm A-dosed mfants whose RDR was
normal The dIfferences remamed slgmfi
cant after adJustmg for age, sex, baselme
serum retmol, and famIly mcome These
findmgs suggest that a large proportIOn
of mfants remam v1tamm A defiClent
even after repeat doses of v1tamm A
because of frequent resp1ratOl y mfectIOn
accompamed by fever

Urmary losses of retmol may partly
explam the detenoratlOn m vitamm A
status w1th mfectIOn m chIldren Alvarez
et al (81) m Peru mvestigated the extent
of serum retmol reductlOn and losses of
retmol m unne of 101 chIldren (1-2
years old) adm1tted w1th acute, ml1d-to
moderate watery d1arrhea On adm1ssIOn,
86% of all ch1ldren were excretmg retmol
and RBP By day 3, 81 % of the 52 chIl
dren still hosp1talIzed were excretmg
retmol and RBP, 70% (19/27) and 63%
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(10/16) were still excretmg retmol and
RBP on days 4 and 5 of hospltalizatlOn
Unnary excretlOn of retmol was aSSOCI
ated wIth the presence of rotavlrus m the
stool (p = 0 001), a hIstory of fever
(p < 0 05), levels of several (posItive)
acute-phase reactants, unnary total
protem, and markers of seventy of
dIarrhea such as the presence of glucose,
reducmg substances, and fat m the stool
(all p~ 0 DOl) Unnary retmol was also
mversely assoClated WIth the serum
transthyretm/RBP ratio, mdlCatmg
mcreased renal losses of RBP-retmol
(p < 0 01) However, although serum
retmol decreased WIth the duratlOn of
dIarrhea, there was no assoClatlOn be
tween urmary retmol concentratlOn and
change m serum retmol from the time of
admlsslOn, perhaps because of plasma
retmol bemg replemshed by the liver The
study adds further eVIdence of retmol
losses through the unne dunng epIsodes
of watery dIarrhea, WIth lmplicatlOns for
potentIal vltamm A store depletlOn WIth
repeated mfectlOn m early chl1dhood

Mechamsms of mflammatlOn
mduced hyporetmemla were mvestlgated
by Rosales et al (82) m several e'\:pen
ments by mJectmg an endotoxm (lipo-

polysacchande) m vltamm A-replete rats
and followmg time-dependent changes m
plasma and tIssue retmollevels, plasma
RBP and transthyretm levels, and levels
of RBP and cellular RBP messenger RNA
levels ThIS nonseptlC, pathogen-free
model aVOlds the potential confoundmg
effects of preexlstmg VAD and secondary
mfectlOn Llpopolysacchande-mduced
mflammatlOn reduced plasma retmol,
RBP, and transthyretm levels after 24
hours These changes were preceded by a
56% reductlOn m the expreSSlOn of
hepatlC RBP messenger RNA (by 12
hours), suggestmg that mflammatlOn
mduced hyporetmemla IS caused by
reductlOns m the synthesIs of RBP and
subsequent release of holo-RBP mto the
clfculatlOn These findmgs support the
role of RBP as a negatIve acute-phase
reactant, a response that may be compen
satory for sudden mcreases m hepatlC
synthesIs of other pOSItive acute-phase
protems durmg mflammatlOn They also
support the argument that an acute
phase reactant, such as C-reactive pro
tem, should be measured m assessmg and
mterpretmg serum retmol (whIch de
creases dunng mfectlOn) m human
populatlOns

I USING ETHNOGRAPHIC METHODS IN 'lAD RESEARCH

A t a public health level, the under
standmg of local culture and enVI

ronment IS essentIal for plannmg success
ful vltamm A mterventlOn programs Dr
Harnet Kuhnlem (83) proVIded an
overVIew of the development of the
focused ethnographIc protocol, ItS field
testmg m five reglOns, and a bnef sum
mary of the results of field testmg The
protocol addresses questlOns withm
commumtles on food aVailabIlity, vlta
mm A contents of food, amounts eaten,
reasons for eatmg, and the beliefs and
behavlOrs specIfic to climcal VAD Tools
mcluded m the protocol were commumty
food system data tables, food frequency
and 24-hour recalls, market survey, key
mformant mtervlews, belief and behavlOr
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mappmg (cogmtlve mappmg) WIth
ethnographlC modllies, and structured
mtervlews The field teams tested the
protocol at the commumty levelm the
Phl1lppmes, Peru, NIger, Chma, and
IndIa In all settmgs, the teams found that
the protocol could be Implemented and
proVIded understandmg of the local
commumty sltuatlOn WIth respect to
VAD The protocol reqmres from 6 to 8
weeks CreatlOn of the food system data
tables was successfulm ldentIfymg
potentIal vltamm A-contammg foods,
many of whlCh dId not have Identifica
tions or analyses Some of the Important
Issues uncovered by the protocolmclude
seasonality of vltamm A-nch foods, meal
patterns provldmg clues to findmg or
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mcorporatmg vitamm A-nch foods, food
belIefs and taste preferences, ecologICal
and SOCIOeconomIC constramts, people's
perceptIOn of clImcal VAD, and actIOn
taken It IS clear that a carefully con
ducted, short-term focused ethnography
can provIde essential mformatIOn for
food promotIOn programs for VAD

Dr Lauren Blum (84) provIded an m
depth VIew of ethnographIC protocol
ImplementatIOn m two ecologICally
dIstmct areas of Hausa commumties m
NIger The research method mvolved key
mformant mtervIewmg followed by
structured mterviews The findmgs
reflect local belIefs and practICes for
potentIal health educatIOn messages For
example, m both research SItes, people
belIeve that the quantity and qualIty of
blood IS essentIal to health ConsumptIOn
of blood-nch foods such as lIver, red
meat, eggs, cow's butter, green leafy
vegetables, mango, and carrots, all nch m
vitamm A, can return new blood to the
body, thus mcreasmg CIrculatIOn and
pOSItIvely affectmg overall health In
FI1mgue, the northern reseach SIte where
VAD IS prevalent, lIver IS referred to as
medICme for mght blIndness and the
respondents aSSOCIate VAD symptoms
WIth poor dIet, chromc hunger, or
removal of breast mIlk In contrast,
respondents m another SIte, Mirnah,
attnbuted mght blmdness to an mexplI
cable power such as the wIll of God or a

• wandermg mghttIme spmt and were not
• knowledgeable about food remedIes

The study also exammed the effects
of structural and economIC factors
mfluencmg care-seekmg behaVIOr
Results mdicated that gender roles affect
treatment practices, for example, women

are reqUIred to request permISSIOn from
theIr husbands to conduct actIVIties
beyond theIr daily routme, such as
seekmg care for xerophthalmIa These
findmgs mdICate that men must be a
pnmary target group many health
related mterventIOn Overall, the research
results demonstrate that an analySIS of
the food culture and the way people
conceptualIze clImcal defiCIency can
proVIde valuable mSIghts mto efforts to
control VAD

The dISCUSSIOn penod clanfied
several Important Issues

The selectIOn of study areas should
take mto conSIderatIOn the prevalence of
defiCIency m dIverse cultures The key
mformants were IdentIfied by commu
mty leaders and usually were those who
had lIved m the commumty a long time
The ethnographIc approach IS not a
prevalence study It represents efforts to
find and plan solutIOns for VAD pro
grams by way of askIng the nght ques
tions and obtammg the nght answers

There were two poster presentatIOns
m thIS seSSIOn, and Nunez and Gnffiths
(85) reported on £1 Salvador's nutntIOn
educatIOn program The program em
ploys commumcatIOn strategIes to
mcrease vitamm A mtake by young
chIldren, pregnant women, and lactatmg
mothers through the use of vitamm A
fortified sugar and the mclusIOn of
vitamm A-nch foods m daily dIets

The study m West Java, IndonesIa, by
Carlm (86) exammed children's food
consumptIOn as a form of behaVIOr
subject to household customs, food
belIefs, and cultural rules for chIld
parent mteractIOn
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I DEVELOPING SUSmlNABlE SOLUTIONS fOR THE PROBLEM Of VAO

D r Darnton-HIll (87) opened the
seSSIOn by statmg that ItS purpose

was to take a cntICallook at whether
vItamm A mterventIOns are sustamable,
and If not, why

Dr Bloem spoke for Dr Fash Jalal
about sustamabIllty m the IndonesIan
context, where It can be defined m three
ways FIrst, the cost of mterventIOn IS
passed on to the consumer Second, the
government bears the cost and mcludes It
m ItS budget ThIrd, the government uses
loan money for both economIC and
human resource development, whIch
mcludes mvestmg m mICronutnents

IndonesIa has used a combmatIOn of
medIcal (supplement dlstnbutIOn),
fortIficatIOn, and food (dIetary dIversIfi
catIOn) approaches to combat VAD over
tIme Imtlally, pnonty was gIven to
dIstnbutIOn of supplements, and the
pnmary emphaSIS m the food-based
strategy approach was to mcrease energy
mtake Once the economIC sItuatIOn
Improved and the country became
xerophthalmIa-free, people had more
choICes about how to use theIr resources
and other mterventIOns for VAD became
more feasIble Today the government has
broadened ItS optIons and IS lookmg at
how to break the cycle ofVAD Regardless
of the mlX of mterventIOns, the underly
mg key to ehmmatmg VAD IS poverty
alleVIatIOn Each country must determme
not only the most cost-effectIve mlX of
mterventIOns but also the optlmal use of
ItS loan money ThIs means that donors
must be open-mmded about a
government's commItment to combatmg
VAD and not try to mfluence how the
loan money IS used

Dr Rabeneck, speakmg as a represen
tatIve of a donor agency, stated that the
obstacles Imposed by donors result m
frustratIOn at the natIOnal level One
obstacle IS that donors do not hsten They
set up labor-mtensIve procedures for
Implementmg projects, whICh Ignore
commumty needs ThIs IS compounded
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by a lack of flexIblhty m fundmg arrange
ments, whICh means that few donors
really have a response mechamsm
Another obstacle pertams to overempha
SIS on measurmg results All too often,
the deSIgn of a project receIves less
attentIOn than the measurement of
Impact Fmally, nutntIOn IS very broad
and donor pnontles tend to change m
terms of both mterests and mches Most
donors, however, try to aVOld duplIcatmg
efforts

Dr Rabeneck stated that the role and
responsIbIlIty of mternatIOnal orgamza
hons IS to proVIde resources and to work
WIth governments to plan and Implement
good projects The pnvate sector IS key to
creatmg sustamable programs, but the
government has to momtor and prOVIde
pubhc educatIOn InternatIOnal orgamza
tlons must also advocate change at all
levels, because the cost of domg nothmg
exceeds that of the mterventIOns They
should foster mnovatIOn, as Ideas are
needed throughout the process of devel
opment, ImplementatIOn, and momtor
mg and evaluatIOn InformatIOn concern
mg what works eXIsts, and the necessary
technology eXIsts, but programs do need
to be refined

Mr Venkatesh Mannar commented
that mternatlonal orgamzatIOns have a
VItal role workmg WIth the SCIentIfic
commumty and governments as they can
aSSIst WIth fundmg and takmg correctIve
actIOn He also mdICated that mterna
tIOnal orgamzatIOns need to define the
nature and extent of mICronutnent
defiCIenCIes as well as the optIons aVail
able to dIfferent countnes, otherWIse,
governments do not respond There IS
also a need to move from short-term to
long-term sustamable programs, 1 e ,
fortIficatIOn and dIetary dIverSIficatIOn,
where the consumer can bear the cost
The mternatIOnal orgamzatIOns can help
create a level playmg field for the pnvate
sector and can also aSSIst m leveragmg
funds for governments ThIS IS becommg
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• more Important as aId IS mcreasmgly
bemg gIven m the form of loans rather
than as grants Fmally, mternatlOnal
agenCIes can help wIth trade Issues and
technology transfer

Ms Slandwazl (88) spoke of the
Importance of a south-south dIalogue
and pomted out that south-south
techmcal cooperatlOn IS a sustamable
solutlOn because countnes are at dIffer
ent stages of development and can learn
from each other's expenence For thIS to
work, however, better use needs to be
made of eXlstmg opportumtles mclud
mg creatmg more sustamed capaCIty
bmldmg, mcludmg transfer of skills and
relevant knowledge, strengthenmg the
mstltutlOnal framework for program
ImplementatlOn that mcludes advocacy
for commItment at all levels, and
developmg an agenda that IS more
fleXlble, adaptable, and relevant to local
condltlOns Programs can be sustamable
only If there IS a sense of ownershIp

Ms Slandwazl Said that part of the
process of creatmg sustamable programs
mvolves forgmg partnershIps wIth
reglOnal centers of excellence ThIS
results m natIonal capaCIty bmldmg for
both research and program Implemen
tatlOn ConslderatlOn should also be
gIven to strengthen potentIal centers
Donors and development agenCIes have
a role m supportmg south-south
techmcal cooperatlOn as well as m
mformatlOn and data shanng The
sustamablhty of any program IS depen
dent on ItS charactenstICs, 1e , ItS
vlablhty, mstitutlOnal and human
capaCIty bmldmg, and available re
sources Local resources must be avail
able when donors pull out

Ms Churchill commented that the
US Peace Corps' cntIcal concepts for a
sustamable project mclude the follow
mg

1 The host government requests
aSSIstance

2 The program IS developed through a
decentralIzed strategIC planmng
process WIth the commumty mvolved

m Identlfymg ItS needs and developmg
the solutlOns

3 A multlsectoral approach IS used

4 Counterparts are Identified

5 The commumty actIVely partICIpates

6 The use of outSIde resources IS hmlted
and speCIfic The more resources that
are contnbuted locally, the more
sustamable the proJect OutSIde re
sources are best used for capaCIty
bmldmg of commumty personnel

Dr Islam descnbed how Worldvlew
InternatlOnal FoundatlOn, Bangladesh,
uses the medIa and mdlvlduals m the
commumty to motIvate change m dIetary
habIts He mentlOned that collaboratlOn
WIth other NGOs, umversltIes, and donors
IS Important and that 5-6 years of finan
CIal support are reqmred

Dunng the discusslOn penod, Dr
Rohde noted the need to engage econo
mIsts m analyzmg the value of mvestmg m
nutntiOn, mcludmg ffilCronutnents,
because resource allocatiOn IS usually
determmed by the mmlstry of finance and
not the mmlstry of planmng Dr Rohde
adVIsed agamst focusmg on programs that
aim at umversahty rather than those
targeted to the people most m need,
because VAD IS most prevalent m areas
that are remote and dIfficult to reach

Dr Ismal1 pomted out that commu
mty partIClpatlOn has been dIscussed for
decades, but It stl1l seems to mean that the
commumty IS mformed rather than that It
partICIpates m IdentIfymg ItS pnontles A
VIClOUS cycle eXIsts, because donors want
to know what the program entails, but
untIl the fundmg IS aval1able commumty
assessments cannot be Implemented Dr
Ismal1 Said there are examples, and not
Just m developed countnes, of sustamable
nutntlOn mterventlOns that have come
about because of support at all levels,
mcludmg trammg at the reglOnallevel

Dr Kavlshe noted that there are three
Issues that cannot be Ignored when
considenng sustamab111ty The first IS
capaCIty bmldmg m research, trammg, and
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program management ThIs mcludes
lmkmg mstitutIOns Program outcomes
and processes are equally Important, and
thIS should not be overlooked Second,
there IS a need for a mIX of mterventIOns
withm the country context (e g , Immu
mzatIOn agamst measles has had a bIg
Impact on xerophthalmIa) ThIrd, there
are complementantIes m the approaches
used for the dIfferent mICronutnents Dr
AgUIlar noted that we are m the era of
global commumcatIOn, thus, networkmg
at regIOnal and mternatIOnallevels IS
essentIal

Dr KeIth West commented that
although program agenCIes know how to
evaluate program processes and outputs,
they do not know how to evaluate
program outcomes or Impact ThIS
deSIgn Issue tends to result m confuSIOn

m mterpretmg program performance To
overcome thIS problem, natIOnal mstItu
tIons should be developed so that they
are more skIlled m Impact evaluatIOns

Mr Clay noted that sustamabIhty IS
often mIstakenly mterpreted as meanmg
cost-free The key IS to develop and buIld
systems withm programs that govern
ments and commumties can afford to
mamtam All too often, the long term IS
mterpreted to mean "nothmg needs to be
done now" but, m order to maximIze the
return on mvestment, actIOn IS needed
now

Ms Godmez mentIOned that there IS
a need to look carefully at how programs
and proJects are operatIOnahzed All too
often there IS a dependence on volun
teers, whICh may not be appropnate for
ensunng sustamabIlIty

I OTHER INTERVEN110NS fOR PREVENTION AND CONTROL Of VAD

I n thIS seSSIOn, there were four comple
mentary oral presentatIOns one on the

safety aspect of vitamm A admmistratIOn
to low-bIrth-weIght mfants, one on the
mfluence of paraSItes and the Impact of
dewormmg on vitamm A status, and two
on the vitamm A supplementatIOn
program m Bangladesh

Dr Frank ChytIl (89) summanzed
work on the use of vitamm A m Improv
mg the health and survIval of very low
bIrth weIght mfants born m the Umted
States Blood levels of vitamm A m low
bIrth-weIght mfants were found to be
low, and the lungs of very low bIrth
weIght Infants who dIed showed squa
mous hyperplasIa SImilar to that found m
vitamm A-defiCIent ammals Because of
these observatIOns, tnals were carned out
to determIne whether gIvmg such chIl
dren addItIOnal vitamm A Improved theIr
surVIval Vitamm A appears to be very
Important for development and func
tIOmng of the lungs of very low bIrth
weIght babIes For these babIes, 2000 IU
of vitamm A per kg of water-mISCIble
retmyl palmItate was gIven by mtramus-
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cular mJectIOn every 2 days SIde effects
were closely momtored by measunng
serum retmol, bulgmg fontanelle, and
vomItmg The dose was found to be well
tolerated Workers m South Afnca had
found that 7500 IU per baby was also
well tolerated EVIdence was presented
that thIS vitamm A dose Improved one
measure of lung functIOn A multICenter
tnalis under way to InvestIgate the
benefits of mtramuscular admmistratIOn
of vitamm A to premature chIldren Smce
1986, more than 350 very low bIrth
weIght neonates were gIven vitamm A m
the VanderbIlt Umversity MedIcal Center
IntenSIve care umt SIgns of acute tOXICIty
were not observed m any patIent

Dr James Tielsch (90) presented an
mterventIOn study that was done In
ZanZIbar m about 400 school-age chIl
dren ThIS IS a part of a large commumty
tnal m school-age chIldren to look at
ways of controllIng paraSItes and Improv
mg health SChIstosomIasIs IS already
partly controlled, but most other para
SItIC mfectIOns, mcludmg malana and
worms, are very common The baselme
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data showed poor nutntIOn status 40%
of chIldren were stunted and anemia was
detected m 82% of children However,
vltamm A status as represented by serum
retmol and modified RDR (MRDR) was
very good Mean serum retmol was 35
flg/dL, and no chl1dren exhIbited a level
less than 10 flg/dL DlstnbutIOn of serum
retmol was similar m children m the
Vmted States of the same age The study
found no assocIatIOn between any type of
worm (Ascans, Tnchuns, or hookworm)
or with malana or SChistosomiasIs and
vltamm A status All chl1dren were
dewormed The follow-up after 1 year
showed a shght dechne m serum retmol
concentratIOns There was no assocIatIOn
of Ascans or Tnchuns mfectIOn at
basehne with change m serum retmol or
of helmmthIC mfectIOn with change m
MRDR However, there was a small
aSSOCIatIOn of serum retmollevel wIth
hookworm, because treatment of chl1
dren wIth mtense mfectIOns ehmmated
the declme m vItamm A status The

• mvesttgators concluded the followmg

1 CommumtIes eXIst on a tropICal
AfrICan Island where vltamm A status
IS good wIthout mterventIOn The
authors speculate that thIS IS because
of consumptIOn of whole, small fish
on the Island

2 Good vltamm A status can coeXist WIth
poor Iron status and parasItIC mfec
tIOn

3 Where vltamm A status IS good,
reducmg geohelmmths has httle effect
on vltamm A status

In the dISCUSSIOn penod, a partICI
pant Said there was enormous hterature
from several countnes that showed
dewormmg dId have a benefiCIal effect on
Immumty and growth Dr Tlelsch agreed
and Said that some of these effects had
been seen m ZanzIbar, but he had hmlted
hIS presentatIOn to the effects of de
wormmg on vltamm A status, and httle
effect had been expected because the
vltamm A status was already good ThIS
was not known, however, before the
study started

Dr Mohammed Shahphan (91)
reported on the mtegratIOn of vltamm A
supplementation wIth the EPI m
Bangladesh In 1979, after recogmtIOn of
WIdespread VAD, the government of
Bangladesh mtroduced a program aimed
at glvmg all young chl1dren vltamm A
capsules Capsules were to be proVided
through home VISItS and outreach ser
VICes After 10 years of ImplementatIOn
efforts, only about one-third of the
ehglblle chl1dren had receIved vltamm A
However, EPI coverage was much hIgher
than thIS, over 80% of chl1dren receIved
BaCIllus Calmette-Guerm and DPT
vaccmes Moreover, there was a strong
pohtICal commItment to Immumzmg all
chIldren, and a good momtonng system
eXIsted In 1990, vltamm A supplementa
tion was formally combmed with EPI and
given the name EPI Plus IntenSIVe
trammg and SOCial moblhzatIOn took
place and a momtonng system for
vltamm A was estabhshed Vltamm A
capsule coverage went up to approXI
mately 80% of all elIgIble children m
both 1994 and 1995 In Bangladesh at the
present time, 25,000 IV of hqmd vltamm
A from an oral dIspenser IS gIven to
mfants together WIth DPTl, DPT3, and
measles ImmumzatIOns IntegratIOn
Improved coverage and cost-effectiveness,
and the results were much better than
when two separate programs were
conducted

Dr Abdul Hye (92) gave further
detal1s of the Bangladesh vltamm A
capsule program and how It was mom
tored He descnbed a large, ongomg
multipurpose nutntIOn survel1lance
system The presentatIOn showed how the
nutntIOn surveIllance system could be
used to momtor dlstnbutIOn of Vltamm
A capsules The momtormg system
showed clearly the dramatIC dechne m
capsule coverage when a donor Withdrew
vltamm A capsules and the mcrease m
coverage once an alternative donor was
found The combmed EPI/vltamm A
capsule dlstnbutIOn program became
even more effective once the deCISIOn was
made to Implement a NatIOnal
ImmumsatIOn Day m Apnl 1995, and the
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momtormg system was able to provIde
mformatIOn to planners about the
program~ The problem wIth Immumza
tIOn days IS that they are often held only
once a year whereas vltamm A capsules
should be dlstnbuted tWICe a year In
Bangladesh, a separate NatIOnal Vltamm
A Week was orgamzed Dunng thIs time,
specIal efforts were made to provIde all
chIldren WIth vltamm A capsules as well
as to promote breastfeedmg and knowl
edge of dIarrhea treatment The surveIl
lance system showed that thIS was hIghly
effective The NatIOnal Vltamm A Week
proved to be a hIghly effective, low-cost
way to mamtam coverage Coverage of
over 80% on ImmumzatIOn days and
over 70% dunng NatIOnal Vltamm A
Week was achIeved The surveIllance
program produces very detailed data, e g ,
It shows that capsule coverage for boys
and guls IS SImIlar, It allows planners to
focus on partICular dlstncts that have low
coverage, and It shows that the program
IS reachmg the most vulnerable groups
the very poor and chIldren of parents
WIth lIttle educatIOn UnlIke many
nutntIOn surveIllance systems, the data
collected m Bangladesh are fed back
rapIdly to deCISIOn makers and used to
mfluence actIOn, 60,000 copIes of the
results of the vltamm A capsule dlstnbu
tIOn program are dlstnbuted to local
planners

In the dISCUSSIOn penod, Dr John
Clements of WHO felt It would be
possIble to lmk capsule dlstnbutIOn WIth
polIo eradICatIOn m many countnes
Once polIo IS eradICated, mass campaigns
would stIll be used for measles One
partICIpant questIOned why supplements
were gIven to young mfants Instead of to
theIr mothers Immediately after bIrth
The response was that thIS actiVIty IS
beIng planned In Bangladesh The ments
of supplements gIven to young mfants
were dIscussed Dr KeIth West summa
nzed the data on safety and mentIOned
the meta-analysIs on vltamm A and acute
respIratory mfectIOn that has Just been
publIshed There was a faIr amount of
eVIdence that vltamm A decreases dIar
rhea A study m IndoneSIa showed a two-
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thIrds reductIOn m mortalIty when a
supplement was gIven to mfants at bIrth,
but another study m Nepal showed no
Impact on mortalIty Another partICIpant
stressed the enormIty of the achIevement
of ensunng that over 80% of BangladeshI
chIldren now receIve vltamm A capsules
and that, although the supplement
regImen used m Bangladesh was dIfferent
from that used m most other countnes,
the government of Bangladesh was
correct m not trymg to constantly change
thIS natIOnWIde program on the baSIS of
the results of any partICular small study

The poster presentatIOns consIsted of
two papers on multiple approaches of the
vltamm A program one on the effects of
supplementatIOn together WIth deworm
mg and one on vltamm A mhalatIOn

Villate et al (93) descnbed the
achIevement of the combmed approaches
of vltamm A supplementatIOn and
nutntIOn educatIOn m the PhilIppmes
The program was planned to test the
Impact of dIfferent mterventIOns-radIO,
comIC books, mothers' classes, and
counselIng m addItIon to vltamm A
supplementatIOn Mass capsule dlstl1bu
tIOn took place m 1993, and 86% of
chIldren (1-5 years old) receIved capsules
m the expanded program The baselIne
survey was conducted m 1991 and the
evaluatIOn survey was carned out m mld
1994 WIth 11,000 preschool chIldren The
results mdlcated that mght blmdness
declmed to 1 0% m all four mterventIOn
groups Low weIght for age declIned m all
groups except the radIO group

Calderon (94) descnbed a program
that supports Improved dIetary mtake of
VItamIn A from ammal and vegetable
sources and targets capsules to young
chIldren and mothers after bIrth The
proJect works predommantly In rural
commumtIes of dIfficult access, strength
ens mstitutIOnal coordmatIOn, and
mcreases coverage through partICIpatIOn
of the Mmlstnes of Health and Agncul
ture as well as the NGOs Another
Important component IS the sustam
ablhty mterventlon of commumty
groups by ImtIatmg cost recovery actIvI-
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ties such as selhng of vegetable seeds by
health promoters and agncultural repre
sentatives A model farm was estabhshed
m the target commumties to improve the
family nutntiOnal status

TanumihardJo et al (95) presented
the results of a vitamm A mterventiOn
study of 309 Indonesian children known
to have Ascans lumbncOldes STh.. different
treatments, mcludmg a 210-llmol vita
mm A supplement and a 400-mg dose of
the dewormmg medlCme albendazole,
were randomly admmistered together or
at different times durmg a I-month
penod Vitamm A supplements-but not
albendazole-improved vitamm A status
as assessed by MRDR Vitamm A and
albendazole given together also improved
vitamm A status The MRDR test proved
a better discnmmator of the treatment

I VITAMIN Asmrus METHODOLOGY

BREAST MILK RETINOL

Dr KJolhede (97) presented work dem
onstratmg that small casual samples of
breast milk can be reliably used to assess
mIlk retmol concentratiOn If the vltamm
A content IS expressed m terms of fat
content Lactatmg women livmg m the
Matlab area of Bangladesh were random-

• lzed to breast mIlk collectIOn by eIther
"full" or "casual" samplmg Full samplmg
was done from a breast that had not been
used to feed a baby for at least 2 hours,
and a manual pump was used to collect
all the milk m the breast Casual sam
plmg was done by manually expressmg
5-10 mL of milk from a breast regardless
of how recently it had been used to feed a
baby For both samples, measurement of
the amount of cream m the speCimen
was obtamed, and the sample was dIVided
mto ahquots, sent to the laboratory m
Dhaka, and kept at 4°C before bemg
analyzed by hIgh-performance hqmd
chromatography the followmg day When
the vitamm A content was expressed per
g of milk fat, there was no slgmficant

effects on vitamm A status than did
changes m serum retmol values

Biesalski (96) descnbed an expen
ment with vitamm A mhalatiOn The
ratiOnale was that m the presence of
dIarrhea, severe protem-energy malnutn
tion or VAD, vitamm A may not reach the
target tissue espeCially the epitheliUm of
the respIratory tract The expenment
showed that rats could absorb retmol by
mhalation, and it went to the respiratory
eplthehum Adult volunteers mhaled
3000 IV of retmol, and plasma retmyl
esters mcreased after 30 mmutes, wIth no
sIde effects ThIs may be a promismg way
to faCihtate organ-specIfic targetmg of
vltamm A In the dIscuSSiOn, It was noted
that oral doses of vltamm A are still
absorbed, albeIt at a lower level, and
mhalers are hkely to be expenSIve

dIfference between samplmg methods m
the vitamm A concentratiOn of the mIlk
or m the proportiOn of samples that were
claSSIfied as defiCIent « 1 05 IlmollL)
Thus, breast milk samplmg can be done
successfully m women's homes m the
field and only casual samples need be
collected, proVIded the fat content IS
measured and vitamm A concentration IS
expressed per g of mIlk fat

De Pee et al (98), however, presented
data showmg that, m some cases, breast
milk retmol expressed per umt volume IS
a more responSive mdicator than breast
milk expressed per g of fat Two Impor
tant factors seemed to affect thIS FIrst, m
the populatiOn they studied there was a
Wide range of time smce dehvery of the
breastfed child (e g , a WIde range m stage
of lactatiOn) ThiS would result m a large
standard deVIatiOn (SD) around the
mean milk retmol concentratiOns before
and after the mtervenhon because milk
retmol vanes a great deal from early to
late lactatiOn Second, the mterventiOn (a
p-carotene-fortified wafer) mcreased the
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fat as well as the retmol content of the
breast mIlk among supplemented moth
ers Thus, retmol expressed per Ulllt
volume measured the combmed response
of both the fat and the vitamm A, so that
thIs mdICator showed the greatest re
sponse and reqUIred the smallest sample
SIze to detect a dIfference ThI~ study also
demonstrated that both the fat and the
retmol con<.entratIOn mcrease m breast
mIlk as lactatIon ensues (e g , as the baby
grows older), that 26% of women who
had serum retmollevels less than 0 70
jJ.moliL remamed MRDR negatIve, and
that, for a gIven MRDR ratIO,
breastfeedmg women had a sIglllficantly
lower serum retmollevel compared to
non-breastfeedmg women

RESPONSE TESTS

Two papers were presented m whICh a
response test (MRDR and RDR) was
used to assess adequacy of the vitamm A
stores of mfants and chIldren m
Bangladesh and IndIa Usmg the RDR
test, Dr Wahed and colleagues (99)
demonstrated that 64% of apparently
healthy mfants presentmg for ImmUlllza
tlons at the InternatIOnal Centre for
DIarrhoeal DIsease Research, Bangladesh,
had low lIver reserves of vitamm A (RDR
~ 20%) ThIs showed that, even among
young mfants, VAD IS prevalent

In a group of 24 undernounshed
chIldren lIvmg m an orphanage, mvestI
gators m IndIa used the MRDR to assess
Improvement after eIther daIly retmyl
palmItate or red palm 011 supplementa
tlon for 60 days (100) Dr Raghuramulu
reported that after the mterventIOn, the
MRDR ratIO fell dramatICally and all
chIldren had a value less than a046, the
cutoff IdentIfied by the lllvestlgators as
bemg appropnate for definmg adequacy
based on regreSSIOn lInes and the pomt of
mtersectIOn They concluded that the
MRDR was a good mdicator of subchlll
cal VAD m theIr populatlOn
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BIOCHEMICAL INDICATORS OF
FOOD COMPOSITION AND
FOOD CONSUMPTION

Dr Thurnham (10 1) suggested that
plasma lutem may be an e:xcellent marker
of vegetable mtake Lutem IS present m
most vegetables (but not m frUIts) m
approXImately the same amount as p
carotene UnlIke p-carotene, lutem IS not
converted to vitamm A, so It IS a better
marker of mtake In thIS report, the
mvestigators measured lutem, retmol,
and p-carotene m the plasma of PakIstalll
mfants before and after the summer
season, when vegetables are plentIful At
the end of the season of plenty, all
measures mcreased, but not sIglllficantly
so for p-carotene After the season of
plenty, plasma lutem, but not plasma p
carotene, was sIglllficantly correlated
WIth plasma retmol concentratlOn In
additlOn, p-carotene was undetectable m
more than 68% of samples

Dr LIetz (102) presented a method
for mea~unng carotenOId and tocopherol
m palm 011 by usmg a mICrobIal lIpase
mstead of sapolllficatlOn to hydrolyze
fatty aCIds The sapolllfication step often
results m sIglllficant losses of these
analytes The work showed excellent
results, WIth far less loss by thIS proposed
method

MATERNAL SERUM AND
CORD BLOOD RETINOL
CONCENTRATION AS AN
INDICATOR OF INFANT
VITAMIN A STATUS AND
HEALTH

Dr Gorodischer (I03) reported results of
a cross-sectlOnal study m whICh 313
apparently healthy mother-mfant paIrS
were assessed for maternal serum retmol
and cord blood retmol Low serum
retmol was prevalent among mothers and
mfants Compared to mothers WIth
serum retmol concentratlons ~ 20 jJ.g/dL,
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• a greater proportIOn of mothers wIth
serum retmol concentratIOns below thIs
cutoff gave bIrth to mfants of shorter
gestatIOnal age and of lower bIrth weIght

VITAMIN A CONCENTRATIONS
MEASURED IN DRIED WHOLE
BLOODSPOTS

Work carned out by Humphrey et al
(104) demonstrated that retmol (as holo
RBP) can be accurately quantIfied m 1-2
drops of whole blood, collected and dned
on filter paper, and analyzed by hlgh
performance capillary zone electrophore
SIS Although most of the samples ana
lyzed by hIgh-performance capillary zone
electrophoresIs agreed closely wIth values
obtamed by conventIOnal hIgh-perfor
mance liqmd chromatography, about
10% of the samples showed poor agree
ment Work IS under way to overcome
thIS remammg challenge The mvestlga
tors also demonstrated that holo-RBP
was stable m blood spots when stored at
'::;4°C, but not at room temperature, and
when stored at 30% humIdIty, but not at
90% hmmdity There was moderate loss
when samples were subJected to eIther 8
hours of room light or 4 hours of dIrect

• ultraviOlet light The authors suggest that
samples be protected from dIrect light
whIle drymg and then stored m a Zlplock
plastIc bag as soon as possIble m eIther
the refngerator or the freezer

STABLE ISOTOPE TECHNIQUES
TO ASSESS LIVER STORES OF
VITAMIN A

Dr Haskell (105) presented work validat
mg the deuterated retmol dIlutIOn
techmque of estlmatmg total body stores
of vltamm A agamst measurement of
vltamm A concentratIOn m a liver bIOpsy
sample among VAD subJects When three
patients wIth climcal hlstones conSIstent
WIth poor absorptIOn or retentIOn of the
vltamm were omitted from the analysIs,
the lmear correlatIOn between the two
techmques was very good (r = 0 82) The
deuterated retmol dIlutiOn techmque

appears to be promlsmg for populatIOn
assessment and for evaluatmg the Impact
of mterventIOns on vltamm A stores It IS
the only techmque for mdlrect assess
ment of vltamm A reserves m the liver
currently aVailable

SERUM RETINOL
CONCENTRATION

Serum retmol was used to assess vltamm
A status m a survey carned out m the
Marshall Islands (106) EIght percent of
the 800 preschool chIldren m the study
were found to have retmollevels less than
035 /-lmollL, and a startlmg 55% were
found to have levels of 035-070 /-lmollL
SImultaneously, a VAD nsk assessment
questIOnnaue was admmlstered to a
subsample of the children's parents The
authors concluded that serum retmol
concentratIOn IS a very mformative
mdlcator for populatiOn assessment
They also found that the VAD nsk
assessment questIOnnaire was valid m
companson wIth serum retmol and
could be a valuable method for surveil
lance m the Marshall Islands

DIETARY ASSESSMENT
METHODOLOGY

The HKI semIquantitative food fre
quency questIOnnaire (FFQ) and the HKI
qualitatIve assessment ofVAD were used
to qmckly determme whether VAD was
likely to be a problem m a rural village m
IndIa (107) If cow and breast mIlk were
not mcluded m the questionnaire, m
keepmg WIth HKI recommendatIons, the
mean frequenCies of consumptiOn of
vltamm A were below 4 times per week
for ammal sources and 5 times per week
for weIghted sources, whIch are below the
suggested cutoffs for a hlgh-nsk commu
mty Vltamm A capsule coverage was
poor (63%) and BltOt'S spots were
prevalent (4 3%) The authors concluded
that the rapId assessment techmques
recommended by HKI were useful m
demonstratmg that defiCiency was likely
to be a problem and m provldmg some
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Ideas for useful mterventIOns

Dibley et al (108) reported results
from a FFQ usmg a lIst of 57 foods that
were compared to weIghed food mtakes
m IndonesIa Although the FFQ was
useful m Identlfymg major sources of
vitamm A m the dIet, the absolute
amount ofvltammA consumed estI
mated by the FFQ was nearly double that
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of the weIghed food mtake ThIs has been
commonly reported from FFQs
espeCIally those WIth long lIsts of foods
Groupmg foods together (e g , all dark
green leafy vegetables) may reduce thIs
overestImatIOn, or, alternatIvely, usmg a
populatIOn mean 24-hour mtake may
yIeld a more accurate average daily
mtake
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T hree experts were mVIted to
summarIze the meetmg mforma
tIon on populatIOn assessment,

bIologIC sIgmficance ofVAD and mar
gmal VAD, and approprIate mterven
tIons

POPULATION ASSESSMENT

Dr Jean Humphrey (09) began by
statmg that chIldren wIth subclImcal
VAD who appear to be healthy are more
lIkely to dIe before theIr 5th bIrthday
compared to chIldren wIth adequate
vitamm A status The challenge now IS to
Identify these chIldren and the commum
ties where they lIve ThIs summary wIll
try to answer the followmg questIOns

1 What mdICators of vitamm A status
are we usmg?

2 What have we learned about theIr
senSItivIty, relIabIlIty, and responSIve
ness to mterventIOns at thIS IVACG
meetmg?

3 What can we recommend about
assessmg vitamm A status and what
are the gaps requmng future research?

At thIs meetmg, 58 presentatIOns
assessed human vitamm A status wIth
one or more mdicators One paper
reported expenence WIth deuterated
retmol and lIver bIOpSy, and three papers
used conJunctival ImpreSSIOn cytology
Of the 18 papers reportmg dIetary data,
most used a FFQ FIfteen studIes reported
xerophthalmIa rates m chIldren, and four
presented mght-blmdness rates m
women Lutem was proposed as a new
method m one paper, whereas caro
tenOlds and RBP were measured m
several studIes Of the eIght papers
reportmg response test data, SIX used the
MRDR Fmally, 40 of the 58 studIes had
used serum or plasma retmol concentra
tions as an mdICator of vitamm A status
ObvIOusly, the maJor message from thIS
dIstrIbutIOn IS that despIte all ItS lImIta
tions, serum vitamm A IS stIll the mdICa
tor of vitamm A status that IS by far the
most commonly used by the vitamm A
commumty

Serum RetInol

In her global status reVIew, Dr
Underwood deSCrIbed serum retmol
concentratIOns as "the best avaIlable
mdICator for whICh the most data has
been collected; and because of thIS, the
prevalence of serum retmol concentra
tions < 0 70 IlmollL or < 20 Ilg/dL IS now
the baSIS of the system for classIfymg
countrIes as havmg a publIc health
problem However, several presentatIOns
at thIS and preVIOUS IVACG meetmgs
have cautIOned about the mterpretatIOn
of serum retmollevels m mdividuais WIth
concurrent mfectIOn and m populatIOns
known to have a hIgh prevalence of many
mfectIOns

Dr Alvarez's presentatIOn showed
that, even m acute afebrIle epIsodes of
dIarrhea of only 4-5 days duratIOn,
serum retmol may drop by 20%-30%
(81) Dr Rosales's (82) elegant rat model
suggests that mflammatIOn results m a
very rapId reductIOn m hepatIC syntheSIS
of RBP, WIth a subsequent drop m
CIrculatmg retmollevels In a natIOnal
sample of chIldren m NICaragua, serum
retmol concentratIOns were not aSSOCI
ated WIth vitamm A mtake, but they were
sIgmficantly assocIated WIth recent
Illness, espeCIally fever (33) In a hospital
based study m IndIa, serum retmollevels
were lower m chIldren WIth dIarrhea and
acute respIratory mfectlOll compared to
age-matched controls (58) Clearly, m
people WIth concurrent or recent mfec
tIon, serum retmolis not a relIable
mdICator of vitamm A status

As there IS mcreased mterest m
targetmg vitamm A mterventIOns to
people who are mfected, or at hIgh rIsk of
mfectIOn, and espeCIally as there IS also
mterest m assessmg the vitamm A status
of populatIOns, of whom 20%-30% may
be mfected WIth HIV m addItion to the
normal rates of other mfectIOns, It IS
CrItical to learn how to assess vitamm A
status and mterpret serum retmol con
centratIOn m mfected people We need
somethmg akm to the human transferrIn
receptor recently developed by those
workmg WIth Iron
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Several suggestIons have been made
for studymg serum retmol FIrst, samples
analyzed for retmol should also be
analyzed for an acute-phase protem
Although no smgle acute-phase protem
perfectly reflects the seventy and dura
tIOn of an epIsode of mfectIOn, aCId
glycoprotem, u1-antIChymotrypsm, and
C-reactIve protem were all suggested at
thIS meetmg It IS not dear how these
acute-phase protem values would be
used One creatlve person suggested that
dIfferent cutoffil for VAD mIght be
establIshed for people wIth elevated
acute-phase protems At a mmlmum, It
would seem prudent to measure tem
perature and elIcIt a brIef current and
recent morbIdIty hIstory when drawmg
blood for serum retmol analysIs

Collectmg and transportmg serum
for retmol analysIs presents lOgIStICal
constramts It IS possIble to analyze
vltamm A m 1-2 drops of whole blood
collected and dned on a pIece of filter
paper (104) Resolvmg the remammg
techlllcal problems should greatly ease
the burden of collectmg blood samples,
especIally m commulllty-based surveys

DIet

As a remmder, It IS known that dIetary
assessment does not assess vltamm A
status, but It does assess an Important
determmant of vitamm A status

The FFQ, eIther as part of the IVACG
GUldelmes for SImplIfied DIetary Assess
ment or the 7-day semlquantltatlve FFQ
developed by HKI or an unspecIfied FFQ,
was the most popular tool used by
meetmg partIcIpants to measure food
mtake Several papers reported success
WIth thIS tool

FFQi> were used to document a
statIstIcally sIglllficant mcrease m con
sumptIon of VItamm A-nch foods after a
nutntIOn educatIOn mterventIOn (67), to
document a statIstICally sIglllficant
mcrease m consumptIOn of partICular
foods promoted through a radIO, theater,
and home-gardelllng InterventIon
package (76), and to document the fact
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that nonxerophthalmIC control chIldren
had greater dIetary dIverSIty compared to
xerophthalmIC chIldren (73)

Whereas a FFQ was useful In IdentI
fymg major sources of vltamm A m an
IndoneSIan dIet, the absolute amount of
vltamm A consumed estImated by the
FFQ was nearly double that of the
weIghed food Intake (108) ThIS hail been
commonly reported from FFQ-espe
Clally those WIth fairly long food lIsts The
longer the lIst, the more lIkely mtake WIll
be overestlmated

The mean of 24-hour dIetary hiStO
nes has often been suggested as a good
way to estImate the average daily mtake
by a populatIOn Thus, It may be best to
do both a food frequency and a 24-hour
dIet hIstory as they may have comple
mentary strengths

PiesentatIOns hIghlIghted the fact
that many food composItIOn databases
are based on outdated laboratory meth
ods For example, recent laboratory
analyses showed that the prOVItamIn A
contents of many foods lIsted In Indone
SIan food compOSItIOn books were
outdated and greatly overestImated (69)

Fmally, there IS the "hot" area of
dIfferentIal bIOavaIlabIlIty of the caro
tenOIds In dIfferent frUlts and vegetables
as a result of poorly understood dIffer
ences In the vegetable matrIX, preparatIOn
methods, and composItIOn of the meal
wlthm whICh the provltamm A food IS
eaten (43) It appears that the nutntIOnal
ratIO for provltamm A/retmol actIvIty
may vary consIderably from one frUlt or
vegetable to another In the name of
simplIfymg dIetary assessment, perhaps
provitamm A foods WIth SImIlar caro
tenOId/vitamm A actIVIty ratIOS could be
grouped together A lot of hard work
must be completed before there IS an
adequate understandmg of thIS Issue, but
the effort has been started by Drs de Pee
and West TheIr mitIal work suggests that
the nutntIOnal ratIO for deep yellow to
orange frUltS IS 10 and that for dark green
leafy vegetables IS Is-both factors
conSIderably greater than the conven
tIonal factor of 6
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Response Tests (RDR and MRDR)

The RDR assay was ongmally developed
and valIdated by Drs Underwood,
Campos, and colleagues based on theIr
mSIghtful understandmg of the dIffer
ences m utilIzatlOn of mgested retmol by
deficIent and suffiCIent subJects It was
then modIfied by Drs TanummardJo and
Olson to mcrease feaSIbIlIty by elImmat
mg one of the two blood draws Both of
these tests contmue to be well-accepted
methods of assessment when an mvestI
gator wants to estImate the proportlOn of
people WIth depleted lIver vitamm A
stores m a relatIvely small number of
subJects They are also used to assess the
effectIveness and duratlOn of an mterven
tIon, and frequently they are used to
assess a representatIve subset of subJects
m a populatlOn-based survey m whIch a
less expenSIve, but also less senSItIve,
mdlCator (lIke eye SIgns) IS used m
assessmg the entIre populatlOn Several
studIes presented at thIS meetmg conSId
ered the use of these methods m chlldren
WIth mfectlOns (80,90,95)

In discusslOns about assessment,
there are always attempts to deCIde whlCh
IS the "best" mdlCator At thIS meetmg,
there was a lot more sophIstlCated diSCUS
SlOn about whlCh mdicator was the most
"senSItIve" and whlCh was the most
"responSIve" to mterventlOns SenSItIVIty
IS the number of truly defiClent people

+ who are abnormal by a test dIVIded by the
number of truly defiCIent people To
calculate real senSItIVIty, one must know
who IS truly defiCIent, WhICh IS, of course,
what we set out to do m the first place

In many dlscusslOns, It was saId that
serum vltamm A was more senSItIve than
RDR because the number of people WIth
serum values below 0 7 j-LmollL was
greater than the number who tested
pOSItIve for RDR ThIS presumes that
everyone WIth serum vitamm A below 0 7
j-Lmol/L IS truly defiCIent, however, as
mentlOned earlIer, there IS overwhelmmg
eVIdence that mfectlOn and no doubt
many other factors can result m low
serum vitamm A levels that do not reflect
defiCIency

Response IS the change m an mdIca
tor before and after an mterventlOn
dIVIded by the average SD of the two
estImates The greater the change, and the
smaller the vanabllity around the estI
mates before and after, the greater the
responSIveness of an mdlCator

For example, m compansons of the
mean serum retmol and SDs of serum
retmol and MRDR ratlOs m chlldren
supplemented WIth vitamm A or red
palm 011, serum retmol was nearly 3
tImes more responSIve than the MRDR
(l00) But, m another study, the observed
change m serum retmol was very small
compared to the change m MRDR, so the
MRDR was 35 tImes more responSIve
than serum retmol (95) These results
show that no smgle mdlCator IS supenor
to another

When choosmg and mterpretmg
mdlCators, one should remember that
many factors mfluence theIr perfor
mance, mcludmg the level and heteroge
neIty of defiCIency of the populatlOn
bemg assessed, the mterventlOn bemg
evaluated, and the analytlC preCISlOn
attamed m the laboratory

Breast Mllk Vltamm A ConcentratIOn

Breast mIlk IS a readlly avallable flUld that
can be collected nomnvasively Expen
ence by presenters at thIS and preVIOUS
IVACG meetmgs suggests that breast
mllk samplmg IS acceptable to women m
several dIfferent cultures-mdeed
women are often keen to know the
"qualIty" of theIr mllk Fmally, vitamm A
m breast mIlk IS an mdlCator for two
vulnerable groups-Iactatmg women and
theIr mfants

One of the dIfficultIes of measunng
vitamm A m breast mllk IS that the
vitamm A IS found m the fat portlOn of
the mllk, and the fat content of mllk
vanes tremendously m the same woman
accordmg to tIme of day, the begmnmg
and end of a smgle feedmg, tIme smce
the breast was last used to feed an mfant,
and age of the mfant Therefore, m the
past, It was thought that one needed to
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control for tIme of day, to collect mIlk
only from a breast that had not been used
to feed a baby for at least 2 hours, and
then to collect all the mIlk from the
breast At thIS meetmg, It was learned
that small casual samples of mIlk can be
relIably used If the vltamm A content IS
expressed m terms of fat content ThIS
means that breast mIlk samplmg can be
easIly performed m the field m a woman's
home (97)

In addItIOn, m some cases, breast
mIlk expressed per volume may be more
responSIve than breast mIlk expressed per
g of fat If the mterventIOn bemg evalu
ated also mcreases breast mIlk fat content
(98) The heterogeneIty of the tIme smce
delIvery of the woman bemg assessed also
mfluences the responsIveness of mIlk
(mIlk retmol changes a great deal over
lactatIOn), If women at many dIfferent
stages of lactatIon are bemg assessed, the
vanatIOn between them m mIlk retmol
levels wIll be large, reducmg the respon
SIveness of the mdICator If the group of
women bemg assessed are all at the same
stage of lactatIOn, the vanabilIty between
them WIll be smaller and the responSIve
ness of breast mIlk vltamm A may be
larger

CI1D.1cal SIgns and Symptoms,
EspecIallyAmongWomen

At the last IVACG, meetmg Dr Martm
Bloem reported that, m Bangladesh,
mght blIndness m pregnant women was
more prevalent than xerophthalmIa m
preschool chIldren At thIS meetmg, there
were four reports related to maternal
mght blmdness (24, 25, 62, 79)

Clearly, maternalmght blmdness IS a
prevalent problem that has been over
looked In addItIOn to Identlfymg women
who may be at mcreased nsk of morbId
Ity and mortalIty, maternalmght blmd
ness may be a good marker of house
holds and commumtles where chIldren
are hkely to be at nsk for developmg
xerophthalmia even before they show
measurable SIgns of defiCiency and most
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ImmedIately for populatIOns m whICh
mfants are lIkely to receIve madequate
amounts of vltamm A through breast
mIlk

Several Issues remam to be resolved
Although clear aSSOCIatIOns have been
noted between measures of vltamm A
status or dIetary mtake and maternal
mght blmdness, It has not been clearly
documented on a populatIOn baSIS that
maternalmght blmdness responds to
vItamm A supplementatIOn It may well
be that maternalmght blmdness IS
multlfactonal m nature

NIght blIndness m preschool chIldren
hvmg m areas where a speCIfic term for
the condItIOn eXIsts has been shown to be
a hIghly senSItive mdICator ofVAD In the
same way, the senSItIvIty and speCIfiCIty
of maternalmght blmdness m detectmg
VAD among women needs to be defined

In conclusIOn, margmal vltamm A
status IS dIfficult to measure However,
thIS IS the very same level of defiCIency
that may result m the deaths of over a
mIllIon chIldren a year Efforts must be
renewed to IdentIfy these chIldren early
and avert these preventable deaths

BIOLOGIC SIGNIFICANCE OF
VAn AND MARGINAL VAD

Dr Greg Hussey (110) prOVIded a sum
mary of the numerous oral and poster
presentatIOns related to the bIOlogICal
sIgmficance ofVAD and margmal VAD
The presentatIOns can be dIVIded mto
four themes I) vltamm A and mfectIon
AIDS, acute respIratory mfectIOn/dlar
rheal dIsease, paraSItIC mfectIOn, 2)
vltamm A and growth, 3) vltamm A and
mICronutnents anemIa, IOdme defiCIency
dIsorders, and 4) nsk factors and mecha
msms ofVAD Where appropnate, each
sectIOn IS dIscussed under the followmg
headmgs

1 What was the knowledge base before
thIS IVACG meetmg?

2 What new mformatIOn has been
learned?
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3 What were the major concerns, If any,
ralsed at thIS meetmg?

4 What are the recommendatlOns m
terms of pohcy and research that
have ansen dunng the course of the
meetmg?

V,tamm A and InfectIOn

HIVIAIDS Over the past few years
eVIdence of a sIgmficant assoClatlOn
between vitamm A and HIV mfection has
emerged In adults, VAD IS assoClated
WIth reduced Immune competence,
mcreased morbIdIty and mortahty, and
mcreased pennatal transmiSSlOn In
additlon, vitamm A supplementatIon m
mfants has been shown to reduce mor
bIdIty

The smgle paper presented on AIDS
m chIldren mdlCated that there IS a
posItIve correlatlOn between vitamm A
status and CD4 counts and that chIldren
WIth severe dIsease have lower vitamm A
levels (55) In additlOn, hIgh-dose vIta
mm A supplementatlOn sIgmficantly
Improved vitamm A status and enhanced
Immune functlOn

The major concern relates to the
safety of vitamm A m HIV-mfected
persons ThIs IS based on m VItro eVI
dence that vitamm A mcreases VIral
rephcatlOn The hmited avaIlable chmcal
data, however, do not support thIS
laboratory findmg

The questlOn that many people have
asked IS, Should Vltamm A therapy be
advocated m chIldren WIth AIDS? At thIS
stage, It cannot be prescnptlVe AddI
tlOnal research evaluatmg chmcal efficacy
and the role of other micronutnents and
theIr mteractlOn WIth vitamm A IS
needed Hopefully the current vitamm A
chmcal efficacy tnal m Uganda and
studIes evaluatmg the Impact of vitamm
A on vIral load wIll help resolve some of
these concerns

Acute resptratory mfectlOn and dtarrhea
dtseases-effecttveness studtes It IS well
recogmzed that VAD IS assocIated WIth
mcreased morbIdIty and mortahty after

measles, acute respIratory mfectlOns, and
dIarrheal dIseases Commumty-based
mterventlOn studIes have shown that
chIldhood mortahty (m those over 6
months old) IS reduced 25%-30%
Vitamm A therapy also reduces morbId
Ity and mortahty from measles

The commumty-based morbIdIty
tnals assessmg Impact on dIarrhea and
acute respIratory mfectlOn, however, have
gIven confhctmg results Two tnals
reported mcreased mCldence of mIld
acute respIratory mfectlOn and dIarrhea
m treated chIldren Two hospItal-based
studIes have also shown no therapeutlC
benefit m chIldren WIth pneumoma or
dIarrhea However, two other studIes
have shown that vitamm A supplementa
tlon Impacted sIgmficantly on reducmg
the seventy of dIsease

At thIS meetmg, reports of field tnals
from Sudan (59) and Bangladesh (60)
mdicate that vitamm A prophylaXIS was
assoClated WIth mcreased morbIdIty
(acute respIratory mfectlOn and acute
respIratory mfectIon/diarrheal dIseases,
respectIvely) A hospItal-based tnal m
Tanzama also demonstrated no effect of
vitamm A therapy m chIldren WIth
pneumoma (56) On the other hand, a
study m IndIa found a 30% reductIon m
perSIstent dIarrhea and another reported
a 10% reductIOn m overall chIld morbId
Ity (acute respIratory mfectlOn and
dIarrheal dIseases) (58)

The lack of a benefiClal effect and the
findmg of a pOSSIble adverse effect of
vitamm A prophylaxIS does not Imply
that vitamm A has no role m reducmg
morbIdIty There IS suffiCIent eVIdence to
mdlCate that vitamm A IS Important m
terms of preventmg severe dIsease,
partlCularly that related to dIarrhea and,
ultImately, death

Many countnes have a pohcy of
treatmg pneumoma WIth vitamm A
Should these pohCles be changed gIven
the negatlve findmgs of the pubhshed
and unpubhshed studIes? The Idea IS that
vitamm A should stIll be used m patIents
WIth pneumoma, not as a cure for pneu
moma but to prevent pOSSIble depletlOn
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of stores that may occur wIth mfections,
partICularly repeated mfectIOns The
study from Bangladesh that IdentIfied
acute respIratory mfectIOn as bemg an
Important nsk factor for madequate
vitamm A status supports thIS VIew (80)
In addItIOn, vitamm A wIll benefit
chIldren WIth pneumoma, because they
are frequently undernounshed and have
concomItant dIarrhea

The other concern rmsed m the
meetmg IS whether addItIonal vitamm A
efficacy tnals m chIldren presentmg WIth
acute respIratory mfectIOn should be
carned out, because such tnals are
logIstICally dIfficult and expenSIve It IS
the opmIOn of some mdividuals that
such tnals wIll not be benefiCIal unless
they focus on respIratory syncytIal VIruS
pneumoma Why reSpIratory syncytIal
VIrus" LIke measles, It IS a paromyxovirus,
whIch has a predIlectIOn to damage the
respIratory epIthehum, thus, If vitamm A
IS benefiCIal m treatmg pneumoma then
It should also be benefiCIal m treatmg
respIratory syncytIal VIruS Two such
tnals m developmg countnes are cur
rently under way, hopefully, these studIes
wIll resolve some of the problems

Parastttc mfectwns and vttamm A
ParaSItIC mfestatIOns are a major cause

of chIldhood morbIdIty A pohcy of
regular mass dewormmg has been
advocated and IS practICed m many
countnes InvestIgators from a study m
ZanZIbar reported that, despIte sIgmfi
cant paraSItIC mfectIOns m chIldren,
vitamm A status was good (90) The
mean vitamm A level was about 30 j.1g/dL
and none of the chIldren was vitamm A
defiCIent

Vitamm A Status and Growth.

Low-btrth-wetght mfants It has been
generally accepted that the vitamm A
status of an mfant IS related to that of the
mother Three papers exammed the
aSSOCIatIOn between maternal and mfant
retmol status (77,78,103)

The reasons for, and the conse
quences of, madequate vitamm A status
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m both the mother and mfant dunng the
pennatal penod are not fully understood
Research m thIS field should be encour
aged, partICularly m areas WIth hIgh
pennatal mortahty rates and m SItuatIOns
where maternal and neonatal sepSIS IS
prevalent

Vltamm A and Mncronutnents

Vttamm A and anemta The mteractIOn
between vitamm A and anemIa has been
well documented AnemIa IS a recogmzed
consequence ofVAD and Improved
hemoglobm status has resulted from
vitamm A therapy Four studIes were
presented at the conference A study from
Dhaka m adolescent gIrls confirmed that
a sIgmficant correlatIOn eXIsted between
vitamm A and hemoglobm (41) An
IndoneSIan study evaluated three dIffer
ent regImens of vitamm A/Iron combma
tIons (compared WIth placebo) m anemIC
hIgh school gIrlS A weekly Iron (60 mg)
and vitamm A (20,000 IV) regImen was
most effectIve m Improvmg hemoglobm
but not Iron stores (39) A study from the
Marshall Islands reported no effect on
hemoglobm status after treatment WIth
vitamm A, but thIS may have been due to
the small sample SIze (38) The last study
mvestIgated the mfluence of Iron supple
mentatIOn on the health of mfants m
PakIstan by measunng markers of
mfectIOn and retmol mtake (40) Data
suggested that Iron supplementatIOn may
be deletenous m mfants exposed to
mfectIOns but that these effects may be
reduced by Improvmg vitamm A status

Vttamm A and wdme deftctency dtsorders
LImIted data eXIst on the aSSOCIatIOn
between vitamm A and IOdme defiCIency
dIsorders One paper from Iran reported
that serum retmol but not l3-carotene
was sIgmficantly lower m IOdme-defiCIent
women compared to nondefiCIent
women (42) The study concluded that
carotene converSIOn to vitamm A may be
dIsturbed m IOdme-defiCIent persons
The mteractIOn between IOdme and
vitamm A needs further mvestIgatIOn,
partICularly m areas where IOdme defi
CIency dIsorders are prevalent
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Rlsk Factors and Reasons for VAD

Assessment of nsk factors m any dIsease
IS Important, because It helps to define
appropnate mterventIOn strategIes
Descnptlve studIes on populatIOn-based
assessments of vltamm A status done m a
number of countnes have hlghhghted
poor SOCIOeconomlC status to be a
slgmficant nsk factor for vltamm A
msuffiClency ThIs once agam emphasIzes
that strategIes dIrected to Improvmg
vltamm A status should focus not only
on medlCal mterventIOns but also on
specIfic nsk factors that are Important
when It comes to targeted mterventIOns

Two analytlCal studIes presented at
thIS meetmg proVlded mterestmg de
tailed mformatIOn about nsk factors for
VAD A study reported from Nepal IS the
first case-control study that has defined
specIfic nsk factors for mght blmdness m
pregnancy (79) Further studIes mother
areas need to be encouraged In another
study, It was found that vltamm A
supplementatIOn at the tlme of Immum
zatIOn dId not Improve status m a subset
of children who had frequent respIratory
tract mfectIOns (80) ThIS study has
emphasIzed the Importance of frequent
mfectIOns as a cause ofVAD

A decrease m serum vltamm A IS
noted m a WIde vanety of mfectlve and
febnle condItIOns and IS probably a
mamfestatIOn of the acute-phase re
sponse Reduced hver stores have also
been reported to follow mfectlOns

Two studIes, one chmcal and one
expenmental, addressed thIS subJect A
study from Peru found that acute dIar
rhea IS accompamed by a reductIOn m
serum retmol and slgmficant excretIOn of
retmol-RBP m the unne that IS probably
assocIated Wlth the acute-phase reactIOn
(81) The slgmficance of the study IS that
depletIOn of vltamm A stores and pro
greSSIOn to perSIstent dIarrhea may be a
consequence

The expenmental study suggested
that VAD IS the result of reduced hepatlC
syntheSIS and secretIOn of retmol-RBP
and that plasma vltamm A IS a poor

mdlCator of vltamm A status m mfectIOn
(82)

Retmol homeostasIs, partlcularly
dunng mfectIOns, IS a complex phenom
enon that IS not entlrely understood
These two papers have prOVIded some
mformatIOn However, further studIes
deSIgned to unravel thIS complex prob
lem are needed

In conclUSIOn, the papers presented at
thIS conference have hlghhghted new and
slgmficant findmgs and have clanfied
some Issues relatmg to the bIOloglCal
slgmficance of vltamm A Other papers
have rmsed a number of questIOns that
reqmre further mvestlgatIOn It IS hoped
that the answers to these questIOns WIll be
presented at the next IVACG meetmg

APPROPRIATE INTERVENTIONS

Ms VlCtona Sheffield (111) summanzed
the knowledge gamed about appropnate
VAD mterventIOns

The evolutIOn of the battle to control
VAD has progressed to the pomt where
knowledge and technology have allowed
for ImplementatIOn of effectIve programs
ProJects have been Implemented wIth
vanous degrees of success and fmlure
Now there IS a need to refine the ap
proaches, share Ideas, and address VAD
wIth the same Vlgor dIrected to treatment
for xerophthalmIa Dr HorWItz recom
mended that the government, the pnvate
sector, and NGOs work more m collabo
ratlon and share theu knowledge and
technology (18) Su George Alleyne (3)
smd that vltamm A people need to take a
"bungy Jump" forward ThIS can be done
only through multlsectoral approaches
and dIrect collaboratIOn WIth sectors
other than the tradltlonal health and
nutntIOn commumtles

In the presentatIOn on the role of
NGOs, there was a remmder that NGOs
should contmue to serve as advocates for
change and keep the control ofVAD a
pnonty m endemlC countnes

The reVIew of USAID's mvolvement
m VAD control on the first day of the
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meetmg remmded us that VAD control
should be a polIcy wherever programs
addressmg chIld mortalIty are bemg
Implemented (37)

Durmg the dIscussIOn of
"SustamabilIty m Vitamm A Programs;'
capsule dIstnbutIon, fortIficatIOn, and
food availabIlIty mterventions were seen
as complementary and all three may stIll
be needed even as countnes reduce theIr
rates ofVAD (87,88)

VItamm A Capsule DIstrIbutIOn

Vitamm A capsule dIstnbutIOn should be
consIdered an appropnate mtervention
where xerophthalmIa IS a problem or m
pockets where at-nsk populatIOns have
no access to other mterventIOns Two
papers from Bangladesh showed that
capsule dIstnbutIOn programs can be
effiCIently Implemented m conJunctIon
WIth ImmumzatIOn programs lmkmg
dIstnbutIOn to the 9-month measles
Immumzation and the 18-month DPT
contact (91, 92)

Food FortIficatIOn

A number of papers dIscussed fortifica
tlon of speCIfic foods, espeCIally sugar,
and revIewed the hIstory and lessons
learned m development of thIS mterven
tlon Dr PurVIS adVIsed that the "estab
lIshment of food mtake and nutntIOnal
need are necessary to provIde fortlfica
tIOn gUIdance vehIcle, quantIty, and
extent of fortIficatIon (44)"

ThIS paper along WIth the reVIew of
the MSG fortlficatIOn process (46) and
presentatIOns revIewmg lessons learned
m sugar fortIficatIOn m Central Amenca
(45, 48, 51) enforce the need for a
multisectoral or mterdiscIplmary ap
proach from the earlIest stage of the
development process The presenters
speCIfied the followmg

1 PolItICal commItment and polIcy
legIslatIOn are cntICal to ensure
financIal sustamabIlIty and economIC
VIabIlIty
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2 Food producers should be the lead
partner m any food fortIficatIOn
effort

3 ProfitabIlIty for the food producers IS
the maJor conSIderatIon m engagmg
theIr support for any fortIficatIOn
effort

4 SustamabilIty IS more lIkely to be
achIeved when countnes deSIgn and
Implement fortIficatIOn programs
when they are economIcally able to
afford them

5 Ongomg momtonng and evaluatIOn at
the mill, dIstnbutIOn, and household
SItes are cntICal factors m qUalIty
control of fortlficatIOn programs

6 FortIficatIOn programs should explore
cost recovery mechamsms that mclude
consumer cost, government SubSIdIes
and tax mcentives, and bank loans

Packagmg IS a factor m food fortIfica
tIon Presenters noted that the combma
tIOn of hIgh envIronmental temperature
and humIdIty IS the mam cause of
detenoratIOn of retmol m fortIfied sugar
Therefore, packagmg should be as air
tIght as pOSSIble HIgher-qualIty packag
mg will come WIth economIC develop
ment, but for the moment, the amount of
retmol remammg m sugar, under actual
condItIOns, IS suffiCIent to generate a
bIOlogICal Impact m human populatIons
Presenters also recommended that
mvestlgatlon of consumer preferences for
package SIze should be conducted to
determme appropnate packagmg to
satlsfy consumer demand for sugar

DIetary InterventlOns

The expenences of HKI m Bangladesh
have shown that the type of garden IS a
determmant for mtake (61) TheIr studIes
have shown the followmg

1 Greater chOIce of vitamm A foods IS
likely to mcrease consumptIOn of
vegetables

2 The mIxed type of gardens growmg
dIverse vitamm A-nch foods versus

63



64

the tradItIOnal fixed or scattered
gardens mcrease consumptIOn among
chIldren and should be promoted

3 Gardenmg programs should promote
cultIvatIOn of seasonal vitamm A-nch
foods to ensure that foods are avaIl
able throughout the year

4 Seed cultIVatIOn should be promoted
as both a gardemng ImtIatIve and an
mcome-generatmg ImtIative for
women m vitamm A-defiCIent com
mumtIes

DIetary vitamm A mtake IS assocIated
With home productIOn of dark green
leafy vegetables, and relatIvely hIgher
mtake of vitamm A IS assoCIated WIth a
decreased nsk of maternal mght bhnd
ness, dIarrhea, and maternal chromc

energy defiCIency (62) ThIS may be an
Important consIderatIOn m countnes
where VAD IS endemIC and affects preg
nant and lactatmg women

Food preservatIOn IS an Important
conSIderatIOn m makmg vltamm A-nch
foods avaIlable throughout the year and
m areas where they may not be grown
tradItIOnally A paper presented by the
NatIOnal Institute of Nutntlon m
Hyderabad descnbed how foods can be
effectively dned m a solar cabmet dryer,
m the shade, or by lyophIlIzatIOn (70)
The researchers recommend solar cabmet
drymg as the method of chOIce for
retammg maxImum 13-carotene m green
leafy vegetables
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r HOrwItz (I12) stated m hIS
closmg remarks that the XVII
IVACG Meetmg has shown the

dIversIty of Ideas explored, the dIfferent
subjects exammed, the nchness of
studIes, the suggestIve conclUSIOns, and
the sIgmficance of the knowledge unrav
eled It IS rewardmg that the maJonty of
the presentatIOns came from developmg
countnes The partICIpants were re
mmded of the long task ahead to reach
the goal of VIrtual ehmmatIOn ofVAD,
because by current estimates, 250 milhon
chIldren are at nsk Dr HorwItz saId one
of the major obstacles IS the lack of
coordmatIOn among and between dIffer
ent sectors mvolved m the VAD preven
tion and control program CoordmatIOn
IS also needed among the lllternatIOnal
orgamzatIOns Accordlllg to Dr HorWItz,
SolutIons are taIlormade for speCIfic
obstacles and can always be Implemented
If resources are avaIlable

As examples of obstacles and solu
tIOns for reachmg the goal, he CIted the
expenences of IndIa and Tanzama In
IndIa, when a NatIOnal NutntIOn Pohcy
and a NatIOnal Plan of ActIOn m Nutn
tion were formulated, the vutual ehmma
tIOn ofVAD was mcluded (20) The
ImplementatIOn of the pohcy and plan of
actIOn reqmred a comprehensIve
multIsectoral approach Major obstacles
lllcluded the lack of an appropnate
coordlllatlllg body, low pnonty gIven to
nutlltIOn, lack of POhtICal commItment,
lack of tramed manpower, and mad
equate finanCIal resources SolutIons have
been found for most of these obstacles,
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partICularly for preventIOn and control of
VAD, mcludlllg supplementatIOn, food
fortificatIOn, and dIetary dIverSIficatIOn

The Tanzaman expenence III combat
mg VAD was developed through two 5
year plans between 1985 and 1995 (23)
Major constralllts m the first plan were
madequate techmcal expertIse, lack of
awareness among pohcy makers and
commumtIes, and lack of problem
assessment and analytical tools SolutIOns
have been apphed to all of them, WIth
llltensive use of the IEC system In the
second plan, the major obstacles mvolve
llladequate finanCIal and human re
sources, lllsuffiCIent commumcatIOn
mfrastructure, and llleffectIve manage
ment at dIfferent levels Some of these
constramts reqmre long-range solutIOns,
espeCIally mvestment of finanCIal re
sources III effective program manage
ment ThIS exerCIse of drawlllg on the
expenences of dIfferent countnes should
be encouraged at the next meetmg

Fmally, Dr HorWItz referred to Dr
Jonas Salk, the dIscoverer of the first
poho vaccme, who beheved that one feels
thmgs before one knows what one feels
ThIS way of thmkmg seems to apply to all
who are devoted to preventIOn ofVAD
The SCIentIfic answers may not all be
there, but there IS the mtense feelmg of
the tragIC consequences of the lack of
them m chIldren, namely blmdness and
death ThIS IS the reason why the condI
tIOn should be ehmmated m the world
WIthout waItmg for all the SCIentIfic
knowledge related to vitamlll A
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More relIable data on p-carotene
content of foods IS needed To mterpret
these data m terms of provitamm A
actlVlty, the bIOavaIlabilIty of these foods
needs to be known CarotenOId m some
foods, such as red palm 011, mango,
papaya, and yellow sweet potatoes, IS
partICularly bIOavaIlable The method by
whICh foods are harvested, stored, and
prepared WIll affect theIr provitamm A
content and bIOavaIlabIlIty, and thIS
needs to be consIdered when food
composItIOn tables are constructed

Fmally, each country should formu
late programs that contam a mIXture of
the three pnmary approaches for mcreas
mg vitamm A mtake supplementatIOn,
fortIficatIOn, and dIetary dIversIficatIOn
The relatIve Importance of each compo
nent should be SUIted to the partICular
local condItions and resources m each
country IntegratIOn mto ongomg health
programs IS lIkely to faCIlItate and sustam
the Impact of these actIVIties

Immumzation programs provIde an
excellent opportumty for dellvenng
vitamm A supplements Data presented
at thIs meetmg proVIded reassurance that
vitamm A supplements gIven m conJunc
tion WIth measles vaccme to 9-months
old chIldren wIll not mterfere wIth
measles seroconverSIOn

NOTE At the close of the XVII IVACG Meetmg, the followmg recommendatwns were
prepared by the meetmg rapporteur, and the IVACG Steering Committee for the plll pOSf- of
Lim tfymg data and dtscusswn that mtght tmpaL ton POltLy

orne countnes have effectively In assessments of vitamm A status of
elImmated xerophthalmIa as a a populatIOn by means of serum retmol,
publIc health problem, but many the presence of mfectIOn among those

stIll have sIgmficant VAD WIth untoward sampled needs to be taken mto account
Impact on chIldhood morbIdIty and when mterpretmg the results
mortalIty

VAD can exacerbate anemIa In
There IS lIkely to be a contmumg treatmg anemIa, one should be sure that

need for vitamm A supplements even the populatIOn IS not also VItamm A
when other sustamable programs have defiCIent
replaced the need for WIde spread supple
mentatIOn

There IS a growmg body of eVIdence
for a relatIOnshIp between vitamm A
status and HIV/AIDS clImcal status

• Whether thIS has ImplIcatIOns for vIta
mm A therapy remams to be determmed

NIght blIndness IS easIer to detect m
adults than m chIldren In commumtles
where mght blmdness IS prevalent m
women dunng pregnancy and lactatIOn,
It should be consIdered an mdICator of
potentIal VAD
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Obstacles and solutIOns for reachmg the goal of vIrtual
ehmmahon of Vdamm A DeficIency by 2000, IndIan
expenence VmodlUl ReddJ'

V!laIlllIl A Deficiency (VAD) has long been recogruzed as a major publIc
health problem m IndIa, severe forms ofdeficiency leadmg to blmdness
m clnldren Large scale mterventlon measures have been ffiltJated to
reduce prevalence of the deficiency These mclude Vltamm A
supplementation fortIfication of foods and dIetary dIversIfication
Although recent surveys show a declmmg trend m the prevalence of
xerophtha1mIa, VIrtual ehtnmatlon of VAD by 2000 IS a fonmdable
challenge The national Vltamm A supplementation program has been m
operation for more than 2 decades although It was enVISllged as a short
term measure to reduce blmdness m clnldren. EvaluatIOn studies showed
poor coverage due to madequate supplIes poor coordInation between
varIOUS health functlonanes and lack ofSUpervISIOn. Appropnate measures
were taken to overcome them In the reVISed strategy dehvery ofVltamm
A IS lmked with llIlIIlUlllZatlOn to nnprove the coverage Allhough Vltamm
A supplementation IS a smIple and effective mterventlOn, It IS only a
temporary measure to control the problem The root cause of VAD IS
dietary madequacyand It IS mcreasmgly recognIZed that such medlcmal
supplements wtll not solve the problem In recent years there has been a
change m the pohcy wIth greater emphasIS on long term food based
mterventlOus It IS also realtzed that malnutrition IS a SOCial and not a
medical problem, and measures outside health sector are also necessary
to unprove nutrItion ThIS realtzatlon has led to the furmulatlOn of a
NatIOnal NutrItIOn Pohey m 1993 With emphasIS on a comprehensIVe
multi sectoral strategy to achteve the nutrItIOn goals A National Plan of
ActIon has been formulated recemly mvolvmg vanous sectors mcludmg
health agnculture food educatIOn. women and c1nld development fur
Implementation of the nutritIon programs mcludmg specIfic measures to
combat VAD The challenge lIes m developmg mechanIsms of
coordInatIOn fur convergmg seTVIces at the commumty level

NATIONAL VITAMIN A DEFICIENCY CONTROL PROGRAMME IN
GHANA R Agble and E Amoaful Mlmstl) ofHealth NutrItIOn Umt, PO
Box M78 Accra, P Arthur Health Research UOIt, MIOIstry of Health
Kmtampo and M Armar Klemesu Noguchi Memonal Institute for Medical
Research Accra

Various studIes have confinned a serIOus vltamm A defiCiency disorder m
the Northern sector ofthe country and a potentIal problem m the South ThIS
has prompted the Mmlstry of Health to fonnulate a natIonal programme for
the control ofvitamIn A defiCiency m collaboration WIth relevant mlOistnes

The four components ofthe programme are

I) FonnulatlOn ofpohcy on Vltamm A for the treatment of measles

2) Penod,c supplementation m the Northern sector (Upper East Upper
West, Northern) where Vltamm A defiCiency IS severest and largest,
usmg dlfferent strategIes

3) Explormg potentIal dietary mterventlons

4) DeSCribing the Vitamin A SituatIOn In the Southern part of the country

Progress that has been made to Implement the nabonal programme so far
mclude adoption of pohcy posmon by the Mmlstry of Health reachmg
natIonal consensus among pohcy makers and natIonal and regional
Implementors and the formatIOn of multlsectoral coordinating group

Obstacles that may prevent the achIevement of the global goal of
ehmmatmg vltamm A defiCIency by year :WOO mclude

I) Inadequate advocacy both at the mternatlOlial and national le\ els

2) Central control and bureaucracy Wlthm the MinIstry of Health

3) Variable picture ofVltamm A DefiCIency problem which Will mvolve
dlfferent strategies m various parts of the country and mvoh e
dIfferent sectors

TANZANIA s EXPERIENCE IN CCMl3ATIN:; VITl\MIN A
DEFICIENCY A CASE HISroRY G D ~s~ TFNC

OCean !bad No 22 Dar es Salacm Tanzam.a

V~tanm A dehc~ency (VAD) 1S a problan of J.Xlbhc health
s~gnll~cance m var~ous parts of Tanzanl.a '!'he Tanzanl.a
Food and Nutr~t:t.on Centre (TFNC) has est:unated that VAD
and xeIDphtha1mI.a affects about 1 4 n111hoo people or
6 1-6 of an est:unated populat1on of 22 3 lIuJ.hon people
:t.n 1988 Concerted efforts to e11lIWlate the pUlblan
started m 1981 and by 1985 sufhc~t evl.dence had been
obtamed to JUSt1fy the m~t1at~on of a nat~onal

progrcmne Hence the fust bve year progrcmne was
started m 198~ The short-teDll obJect:t.ve of ~
progranne was to make available V1tCllUIl A capsules (VAC)
to children at mgh nsk of developmg xerophthalnua
The long-teDll obJect:t.ve was to prcnnte regular and
adequate d~etary mtake of VJ.tCllUIl A arrong young
chJ.1dren '!'he maJor acmevements between 1985 and 1990
were the fol1.ow:t.ng The l.dent~f~catJ.on of a lead agency
(TFNC) "'J.th techmcal and managerJ.al capac~ty BuJ.ld:t.ng
concensus across sectors through advocacy Developnent
of a nat~onal plan of actJ.on The fonnat~on of a
nultJ.sectoral pohcy and steermg body for the
mq>lementahoo of the progranne At the end of the fust
progranne J.t became clear that ~t was necessary to
contmue and strengthen the efforts wtuch had been
ongomg Thus the second f~ve year progranne was
fomulated :t.n 1990 and wJ.ll end m 19% Acffievements
made dur:t.ng the second progrcmne mclude the follCMlllg
D~strJ.buted VAC to all fuspensanes and IUral health
centres In~tl.ated pJ.lot scale pnxluctJ.on of VJ.tCllUIl A
nch fnl1ts and vegetables at carrnurl1ty level COnducted
nat~on-wl.de workshops to health personnel on the
dJ.agnosJ.s and management of VAn Conducted var~ous

operatJ.ons research related to the control and
prevent~on of VAD The present paper wJ.ll provl.de a case
hJ.story of Tanzanl.a I s exper~ence m canbat:t.ng VAD aver
the last 10 years
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A COMPARISON OF SERUM RETINOL LEVELS WITH HEMOGLOBIN
CONCENTRATIONS BEFORE AND AFTER VITAMIN A CAPSULE
DISTRIBUTION IN ONE TO FIVE YEAR OLD CHILDREN IN THE REPUBUC OF
THE MARSHALL ISLANDS NA Palafox M Gamble C KOJlhede J Glttlesohn
K Briand B B1aner J langldrlk John Burns School of MediCine UTliVerslty of
HawaII HawaII USA Columbia UTliVerslty Institute of Human Nutrition
Columbia NY USA Johns Hopkins School of Hygiene and Public Health
DIVISion of Human NutrrtJon Baltimore MD USA MITliStry of Health and
EnVltonment Republic of the Marshall Islands (RMI) Majuro RMI

Health Data from the Republic of the Marshall Islands suggests that the
children of the Marshall Islands have a rising burden of iron defiCiency anemia
and VltarTlin A defiCiency (VAD) In 1987 there was 3,' anemia whereas In
1991 and 1995 33,(, and 39,' respectively of children were anemiC
Populabon studies have found POSitive correlations between serum retinol
(ROH) and biochemical Indicators of Iron status In childhood anemia Low
serum hemoglobin (Hgb) had a 75°/ sensitiVity and 40% specrficlty In
predlcbng VAD Animal studies suggest that the effiCiency of apparent Iron
absorption was Increased by Intake of Vitamin A when Iton stores were
adequate The ObJl!ClIVe of thiS study was to 1) characterize the relallonshlp
of low Hgb and low ROH In various age strata In Marshallese children ages 1 5
2) measure the difference of ROH and Hgb one month after the ITlitlal Vitamin
A capsule distribution 3) determine pOSSible relallonshlps between Vitamin A
supplementallon and Hgb levels Methods Hgb and ROH measurements were
obtained from 800 Marshallese children who were randomly selected from four
designated geographiC strata The distribution of children WIth HgB < 11
mcgfdl was compared to distributions of ROH Subsequently a random sample
of 200 children from two atolls had Hgb ROH retinol serum Iton and ferrrtin
levels drawn one month post Vltarmn A capsule distribution The results were
analyzed to determme ~ there were slgnrficant changes In the distribution and
prevalence of Hgb < 11 gldl and ROH Ferntln and serum Iton were utilized to
get an Index of the Iron status of children In the sample population Findings
The beta coeffiCient (ROH as the dependent and Hgb as the Independent
variable) was 1 4 The analysIs and data of the blood testing done one month
post Vrtamln A capsule distribution IS In process ConclUSion There IS a high
correlallon between children WIth Hgb levels less then 11 mcgldl and ROH
levels < 20mcgfdl

a e osa es and 'ichedules of mgesnon

rron(m~) vuA(IU) vltC(m~) folate (,,~) NFe

Group I 60' 2500 60 250 42

Groun 2 60- 20000 60 500 333

GrouD 3 120- 20000 60 500 166

Group 4 0' 0 0 0 0

INTERAcnON OF MICRONUTRIENTS TO BUILD PRE PREGNANCY IRON
RESERVES IN ADOLESCENT GIRLS THE ROLE OF VITAMIN A Angeles I
Schul!!!1k W SastroanndJoJo S Gross R Karyadt D SEAMEO Nutnnon Center
Jakarta IndonesLl and GTZ Eschbom Germany

Anenua among adolescent grrls may be a detemJmant of anelD13 dunng pregnancy
DIfferent types of combmed supplementanon were mvesugated m order wprove rron
slal1lS among adolescent glrls SubJeclS were 281lugh school gills aged 14 17 Y
of wluch 20 90/ were anemIL The study was conducted m a randomtzed doubly
masked marmer Wlth subJeclS talong eIther a placebo or a lDlcrooutnent-contammg
tablet on each of the seven days of the week

T bl D

The unportam vdfldbles were the uo\e ot lfon the penUUll.lty ot tlll: dO\lDb d.ml me
vltamm AIJron muo TIle hypodtC\I\ ot mterC'it here I~ whether or not an
mdepemlem vllamm A dO'"be etfeet Lould be pdrtlaled out wtth re'peet to changes
m bem0blobm and femnn atter 8 wks ot mtervennon
Prevalence of low serum rennol «0 70fWlOIIL) vaned between 20 20/ (hrouP I)
and 35 40/ (group 3)'p=0 04) At finIsh the mean rennol concentratIon bad
mcreased WIth 0 25 0 27 and 0 26 umoUL m LroUp I 2 3 re,peeove!y the,e
mcrement' bemg larber (p< 0001) dIan dldt 01 a 08 f'moIlL m hrouP 4
Hemoglobm mLreased slgmlIU!lltly m brouP' I 2'1 (p<O 001) Wlth chanb"'
varrmb between 6 htL (groupl 2) dOd 5 giL (!,loop 3) remnn IDLreased WIth 26
f'g/L m group I (p<O 001) and WIth 9 f'h/L m brooP 2 and 3 (p<O 001)
Hemoglobm and femnn decreased ,hghtly m group 4 and the,e LhdOge, dIffered
SlbnttlCdOdy from mLrcmenl> m brouP I 2 3 Ip < a 00 I) r emnn mLremeolS m
hrouP I were 31\0 larger than m blOOP 2 and 3 (p<O 001) A wmbmed Iron vltamm
A supplement (60mb 20000 IU) was most effeLove m mcreasmg Hb bUI less
effi:cnve m mLreasmb rron "ores than dady Iron vltamm A ,upplemen'" A Lhanbe
m lIOn vtl3lDJD A ratIO when supplemented on d weekly basIS dId not bave any elfeLt
on trOD statmJ

VITAMIN A AND BETA - CAROTENE STATUS IN IODINE DEFICIENCY
MK1ID1agar and A Vah1d1 - n1a Nat1ona1 Nutr1t1on and
Food Technology Research Inst1tute POBox 19395 - 4741
Tehran I R Iran

The relatlonshlp between vltamln A status and lodlne
deflclency hab been reported In the past but the proof lS
scanty Our preVlOUS observatlons In endemlc areas bore
eVldence to the eXlstence of lower v1tamln A levels 1n
gOctlOUS euthyro1d as well as hypothyro1d subjects The ~d
was felt therefore ,to dlst1nctly eXdmlne and compare
lodlne - deflclent versus 10d1ne - &ufflclent groups as
to thelr v1tamln A status For thlS reason 55 women
20 years of age and over In Vard1J , an lodlne
detlclent ( ID ) vcllage ( water lodlne I 7 ug per llter,
urlnary lodlne excretlon 43 ug/g creatlnlne ) and 37 women
In Koleln an lodlne suff1clent (IS) v1llage ( water 10d1ne
10 ug per llter urlnary lodlne excret10n 197 ug/g
creatlnlne ) were chosen Serum thyroldal hormones retlDo1
and beta - carotene were measured No subject was e1ther
hypo - or hyper-thyrold Serum ret1no1 was reduced wlth
gOlter enlargement whlle serum beta - carotene was e1evated
( P<O 001) Marglnal vltamln A def1clencles were more
prevalent In ID subjects In general thyroxlne ,FT4 I and
serum retlnol were pos1tlvely correlated and slmultaneously
reduced 1n ID subjects On the other hand beta - carotene
was elevated w1th decreases 1n T4 FT4 I and T31eve1s Beta
carotene to ret1no1 ratlo was 2 65 In IS and 3 59 In ID
subJects(P <0 01) Based on these data 1t lS concluded
that serum ret1nol reductlon 1S assoclated w1th the thyrOID
enlargement It lS also suggested that not only In
hypothyro1dlSm but also In 10d1ne def1c1ent euthyro1d
subjects the beta - carotene to retlno1 converSlon lS
d1sturbed Thls leads to serum retlno1 dlmlnutlon whlch
1n turn mlght aggravate 10dlne deflclency
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THE BIOAVAILABIIJTY OF DIETARY CAROTENOIDS James Allen Olson
BlOchelnlsby & BIOphYSics Iowa State Umve1'Sl1¥ Ames, IA 50011 USA

Of the >600 carotenollis found m nature the blOconverslOn of
approxnnately 50 dletary carotenOlde mto Vltalnln A has repestedly been
demonstrated Preformed Vltalnln A, usually mgested 10 the presence of fat, IS

well absorbed from the mtestmal tract, transported m chylolnlera to the hver
and other organs and efficiently stored 10 Vltalnln A-contammg globules of
stellate and parenchymal cells of the hver The absorptlon effiCiency of Vltalnln
A IS only shghtly affected by the amount mgested The ulJhzatlon of dletary
carotenOlde lS by no means such a strIlIghtforward process Flrst of all many
carotenOlds are bound tlghtly 10 the essentlally fat free matnx of vegetables,
from which they are released WIth dlflicul1¥ Cook1Og whlle denatunng parts
of the matnx, also 10duces oXldatlve maetlvatlon of caroten01ds Smularly
carotenOlds dlssolved m blghly unsaturated OIls that do not contam antlOXldants
are rapidly maetlvated Many elements of the vegetable matnx that are not
hydrolyzed by dlgestlve enzymes make up the fiber component of the met Thus
cookmg vegetables although generally enhanc10g the blOavallabili1¥ of
carotenolds do not always do so Gnndlng or puree1ng foods usually mcreases
carotenOld bloav81la1nh1¥ Some fat lS necesBalY for carotenOId utihzatlon both
to stlmulate bl1e flow as wen as to solubilize the hydrophobic caroten01de 10 hpld
aggregates The processes of nnce1hzatlon and mtestlnal absorptlon show
ngorous reqmrements for bl1e aCids Thus hpld malabsorptlon syndromes
markedly lower caroten01d utilizatlon Severe parasltlc mfeetlon might also play
an adverse role Caroten01de seem to be better absorbed from frmts such as
mangoes and papayas, and are much better utilized when present 10 O1ls such
as red palm 011 Nonetheless as the amount of carotenOId mgested mcreases
Its mtestlnaI absorptlon effiCleDCY decreases Thus a vane1¥ of factors mfIuence
the nutntJonaI value of pfOVltalnln A carotenOlds relatlve to Vltalnln A The
WHO/FAO nutntlonaI ratlo defined 10 1967 and In large part accepted by
others lS t1lSt 6 I'g all trans {J carotene 10 food = 1 IJg all trans retlnol
Isomenc forms of {J carotene and other pfOVltalnln A carotenOlds are ,;50% as
aetlve The nutntlonaI ratlo for a given meal or for a given met, of course can
be much !ugher or much lower depenmng on the factors CIted earlier The
lowest ratlo t1lSt has been observed expenmentally lS 2 I'g {J carotene = Illg
retlnol w!llch IS probably a funetlon of the re1atlve Intestlnal absorptlon
effiCienCIes Because of the public health slgmficance of vegetables as sources
of prOVltamm A carotenOlde new ways of enhancmg carotenoid blOavallabl1l1¥
In vegetables ment careful further attentlon (Supported by NIH DK 39733
USDA CRG 94-37200 0490 and USDAjISU/CDFIN 94-34115 0269)

FORTIFICATION ISSUES AND CONSIDERATIONS Georze A
PUrvIS PhD OMNI FortificatIOn Consultant Mlchlgan State U Fremont
MlchLgan USA 49412

Food fort.ttcat.on IS a preferred method for dehvery ofmLcronutnents for a
number of techmcal and practICal reasons Advantages are apparent when
compared to other dehverv methods supplementatIon and parenteral
adm.mstratlOn Foods or food mgredlents consumed lD s.gmficant and
consistent quantttles by the target populatIOn are available as fortificatIOn
vehIcles Fortlficants With food grade quahty are avadable for most
mlcronutnents which are compattble WIth food systems and bloavatlable lD the
foods consumed Flexlbthty can be accomphshed by adjustment of nutnent
concentratIon to fit food mtake and nutntIonal need FortIficatIon can be
focused to dehver nutnents to target populatIons Mlxmg With food or food
mgredlents proVIdes Insurance ofsafety from overdose Costs are lower than
other dehvery systems and can usually be Incorporated as a part of the food
cost With mSlgmficant pnce mcrease

Examples are avaIlable which demonstrate fortIficatIon WIth a varIety of
nutTlents and foods Wheat flour has been fortified for decades WIth Iron and
selected vltamms Prepared cereal can be fortIfied WIth an enttre spectrum of
m,cronutnents Milk and mIlk based food fortlficatlOn With fat soluble
vltamms IS compatIble

Practical constramts do eXist but most can be addres~ed With avaIlable
technology quahty Issues (pnmartly flavor and color changes) mteractlons
WIth food components and formatIOn of complex compounds Program cost
IS a constramt and must be evaluated relatIve to benefit to allow reahstlc
pol LCy actIon Estabhshment of food mtake and nutritIonal need are necessary
to proVIde fortlficatton guIdance vehIcle quanllty and extent of fortLficatlon

A program formlCronutnent fortlficatlon of foods mvolves an mterdlsclphnary
approach to brmg together all aval1able resources admmlstratIve sCIentIfic
techmcal regulatory and pohcy to apply avaIlable expeTlence knowledge and
mfluence to IdentItY and overcome speCific nutntlOnal defiCienCies
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KEY ISSUES FOR IMPLEMENTING A PROGRAM OF SUGAR
FORTIFICATION WITH VITAMIN A THE CENTRAL AMER
ICAN EXPERIENCE GU1llermo Arroyave San D1ego,
Cal1forn1a (USA)

Because v1tam1n A def1c1ency 1n the Central
Amer1can region was extensive, affect1ng large
sectors of the population, food fort1f1cation
was considered a very appropr1ate 1ntervent10n
Wh1te sugar met the cr1ter1a as food veh1cle
Due to w1despread consumpt10n, 1ts ample popula
t10n coverage ensured that even the most vulner
able groups would be benefitted Through seven
years of laboratory and pilot research, the
technolOgy was developed at INCAP to fortify
sugar with a spec1al water-misc1ble v1tamin A
preparation, a product known as 2S0-CWS, f1rst
obtained from Hoffman-LaRoche Once the techno
logy was ava1lable, a program had to be deve
loped. key elements were bu1lt-1n systems of
quality control and mon1tor1ng to ensure that
an adequately fort1f1ed sugar reached the target
consumers, and an evaluat10n component to assess
the nutr1tional 1mpact of the 1ntervent10n The
implementat10n of sugar fort1f1cation as a na~

t10nal program required full consensus and coop
eration between the government and the sugar
manufacturers With the techn1cal assistance of
INCAP, they were the main part1es 1n elaborat1ng
the master program plan including cost analys1s
and the proposed legal/regulatory 1nstruments
The laws that were approved by Guatemala and
other Central Amer1can countr1es made sugar for
tif1cation with v1tam1n A compulsory and def1ned
the baS1C and operat1onal norms for the produc 
t10n, market1ng and d1strlbut10n of the product
A before-and-after two-year evaluation carried
out 1n Guatemala uS1ng dietary and biochem1cal
1nd1cators, demonstrated the remarkable effec
tiveness Of th1s nutrit10nal 1ntervention
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LESSONS LEARNED IN THE DEVELOPMENT OF THE MSG
VITAMIN A FORTIFICATION PROJECT Robert L Tilden Benny
Kodyat and Mululal Umverslty of Minnesota Medical School Duluth
CllIllc Duluth Mmnesota, NutntlOn Umt, MlIllStIy ofHealth, Jakarta
indonesia and Center for Research and Development ofNutntiOn, Bogor
indonesia
The MSG vltamm A fortification project m Indonesia was undertaken m
several stages Intensive research for I) potential food commodities as
candidate fortification vehicles 2) project plannmg 3) product and
package development took place pnor to the Implementalion of the first
community mterventiOn pilot project Pilot project development was
complicated by opposItion from producers the cOnsUD1ers uniOn, and
umts Wlthm the MmlstIy of Health as well as by low levels of financml
assistance Despite these obstacles the pilot project was successful and
substantial Impact was achieved on the health of pre school children.
However later on in the project dunng the pre natIOnal implementatIOn
phase when opposition had dlIlllmshed and adequate funds were available
the project faltered and was ultimately halted
We reView the successes and fiulures of the project starting With the
plOneenng work done dunng the NutntlOnal Blindness NatIOnal
Prevalence Survey In 1976 78 contmumg through the pilot project
development penod m 81 84 mto the Implementation ofthe pilot project
m 84-86 and fimshing With the pre natIOnal program m 1990 Successful
program outcomes mcludmg food commodity Identification early product
development progress of political moment1lm for project approval and
development of a produclive workmg relalionshlp With one of the MSG
producers are reviewed The political and technical factors contnbutmg to
fiulure ofthe project to develop mto a natiOnal program are also discussed
In the future It IS hoped that countnes mterested m developmg Vltamm A
fortlficalion prograniS understand that adequate lime and productive
partnerships With busmess and political Will are all necessary for the
development of a successful fortificatIOn project, and that potenlial donors
appreciate the need to tailor their technical support to the projects cultmal
and administrative enVironment.
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SUGAR FORTIFICATION l\ CHALLENGE OF VITAMIN A
DEFICIENCY IN HONDURAS R HernAndezandD CInncIulla MlDlStryofHealth
and PAHOIINCAP RepresentatLve Honduras Ceotral Amenca

One of the most unportant ID1eIVenllons carned OUllD Honduras ill oIder to reduce
the prevalence of the lack of Vltanun A IS the forttficatLon of sugar

Accorthug to the Survey of Food COnsumpllon, 1987 (SFC/87) 73%of the fimulies
coru.umed less of the half of the nutnllonai reconunendatLon of Vitanun A. Studies
and expenences lD Central Amenca, pomt out that sugar IS the Ideal vehIcle for the
fortIficatLon of Vlllllllln A Moreover the SFC/87 estunllled a daJly comsumptLon of
sugar of 40g per dPlta TIns mfonnatlon served as the basIS for the approval of the
law for the FortlficatLon of Sugar WIth Vitanun Ami'n7

The Mlm'tryofHealth (MOR) showed that from 1977 to 1983 approXlllllllely 50%
of the sugar produced was fortIfied In 1983 the process gets m transltLon, becomes
stagnant and IS occaslOn.illy mterrupted. In 1987 the MOH began the sy81emallc
anaiy,1S of sugar prodUced and sold at the natLonailevel notLng low or noneXlStant
levels ofVltanun A from the samples ldken from sugarmills and markets In 1990 91
only 28 8% was fomfied and of thIS amOlmt 10% contamed the reqUIred rellnol
leveh I

The 1992 eva1uatLon Idenbfied the mrn.t unportant cntLcai poID1S of the fortIficabon
process As an .mswer to the problems ldentLfied the MOH provllied a special
prenn~er for V,tanun A and sugar and the methods for fortIficallon were standanzed
operatLon manuals for the prepdl"dt!on of prennx and fortIfied sugar were ISSUed and
vanous workers were tramed m such methods In 1993 a dJ.alogue between the
government aod the sugar mdustnals began, WIth the DIlllnpurpose ofsettmg goals for
lDCreasmg the lllDOunt of fortIfied sugar and unprovmg the quality 01 the fortlficatLon.

Momtonng of the proces. was estahllshed at three levels I) Infonnallon from the
quanbty of fomfied sugar at the eod of the sugar cane harvest and proJCCbons for the
next sugar <.am: barvest Reports show that dunllg 1993 .md 1994 the anIOunt of
forufied sugar has been approximately 50% of the ,ugar for mternal consumpllon 2)
CheOllcai analysIS of samples of fomfied sugar taken from sugar 0lI11s markets aod
bomes The evaluatLDn of 1993 showed that 75% of the sugar lD the rmIls was
fortIfied In 1994 94% of sugar for human consumpbon was forttfied aod 55% of
the samples had adequate vltamm A levels 3) Evalual10n of the blOlogrcd! unpacl by
detemulldtLon of Rebnol lD blood m the populallon. No updated dam IS currently
avllliable A seroprevalence survey WIll be earned ont dunng the second semester of
1995

Honduras faces the challenge of achIeve 100% fortIficatLon wlule search for
behaVIOur changes m the populatton tow-.ud an adequate thel m older to aVOId VIl.ullln
A defiCienCIes m the more vulnerable populatLons
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RFTINOL STABILITY OF FORTIFIED SUGAR IN GUATEMALA
E Morales de Ganahul Q Dary and L De leon InstItute
of Nutritl0n of Gentral Amer1ca and Panama Guatemala
Glty Guatemala

In prIor studIes It was determined that 85 907 of
the 1nltlal retlnol content remained 1n bugar after 9
months of storage However thJ.s evaluation was not
carrled out under different weather conditions neither
using the typIcal contaIners used to delIver sugar to
the fInal Lonsumers The maIn obJect1ve of this study
was to determine the stabIlIty of retInol In fortIfIed
sugar at the household level and under typ1cal climatIC
conditlons In Guatemala

Sugar was fortifIed at 30 ~g retlnollg and packed In
1 0 and 12 5 pounds transparent polyethylene bags
protected or not from lIght exposure Sugar wa~ stored
In four Guatemalan CItIes simulating k1tchen
conditIons during one year Retinol content was
determIned spectrophotometrically every month

As expected retinol stabIlIty was lower In humId and
warm locations Apparently container SIze and type did
not affpct the stability of retinol except 1n the
warmest and wettest place where sugar Itself stored In
1 pound containers gained so much water that turned
unacceptable to consumers start long at the 9th month
RetInol levels after 6 months of storage were 62 to 777
of Its Inlt1al content (half life values from 9 to 18
months) coinCIdIng With reported retInol stabIlIty for
fortIfIed beverages without aIr exposition Using the
current level of fortIfIcatIon (15 ",gig) the usual
sugar consumption and the ret1nol loss rate l.t was
calculated that In all places persons of the groups at
the htghest rIsk of sufferIng Vitamin A defiCIency are
fulfilling almost all their vitamin A reqUIrements and
approXImately half of the RDA values through fortifIed
sugar These results confirm the nutrilional
effectiveness of thiS intervention
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These data show that local efforts 10 morutor sugar and salt fortlficallon at
the household level are essentlal to ensure adequate and consistent
uucronulnent fortIfication

0<5 gig SlOug/g :5:ISug/g 0<20ugig s2Sugl,g 0<30ugig s35ug/g

29% 62% 85% 89% 95% 98% 100%
( ~19) (0~41) (n=59) (0~59) (n=63) (n=65) (0=66)

Note thai fifty peroenl of the under 15 ppm samples were less than or equal
to 7 ppm and only 15 % of samples feIl Wllhm the legal range

Sugar samples were analyzed usmg aquanlltatlvespeclrophotometnc
method m order 10 compare levels of retmol m the household samples With
the legally mandaled level of 5 to 20uglg A total of 60% of the samples
fell Wllhm the legally mandated range The results were as follows

INCAP formulated a h1.ghly nutritl.ous cook1.e to be
dell.vered to ch1.ldren attendl.ng publl.c prl.mary schools
This cookie (28 g) supplies 140 kcal and 2 g protein of
a quall.ty superl.or to 80% ml.lk protel.n Currently more
than I 6 ml.llion chl.ldren recel.ve th1.s cookl.e as a dal.ly
snack at a cost of US$25 000 per million cookies The
purpose of th1.s study was to determl.ne the stability of
retl.nol durl.ng the bakIng pro~ess and through the usual
shelf 11.fe of the cookie in order to assess its
relevance as a source of vitamin A

Three batches of cookl.es were produced followl.ng
standard procedures but using a premix of corn soybean
flours conta1.n1.ng 96 ~g/g retinol palmitate in beadlets
plus l.ron and complex B vitaml.ns Total retl.nol ~ontent

was calculated before and after baking and after
different perl.ods of storage at room temperature (25 C
and 70-BO% relatl.ve huml.dl.ty) A specl.fl.c HPLC method
was developed for thl.s purpose

Nl.ne percent of retl.nol was lost during baking
and the cook1.e conserved 95 83 and 76% of l.ts lnl.t1.al
retlnol content after 15 30 and 45 days respect1.vely
Considering that lts shelf life is 45 days the cookie
lS an excellent vehlcle for Vl.tamln A Total cost of
fort1.f1.catlon process to supply at least 50% RDA of
vl.tamin A for chl1dren (400 500 RE) is US$180 per
ml.lllOn cookles or 0 77 of the total cost of the
cookl.e That means US$O 027 per chl.ld durl.ng the 150
day school year Therefore vitam1.n A can be provl.ded
efflciently by fortlfyl.ng bakery products targeted to
speclflc groups

A SCHOOL DISTRIBUTED COOKIE IS AN EXCELLENT SOURCE OF
VITAMIN A IN GUATEMALA M Guamuch 0 Dary and L De
Le6n Instl.tute of Nutrl.tl.on of Central Amerl.ca and
Panama Guatemala Cl.ty Guatemala

s40ppm

89% (0=59)

S30ppm

85% (0=56)

Sl5ppm

62% (0=41)

HOUSEHOLD LEVEL MONITORING OF FORTIFICATION
PROGRAMS EdmundQ Alvarez Martha BurdIck de Pledrasanta
Jeffery Brown InternatlQnal Eye FoundatlQn (lEF) Guatemala
City GUATEMALA and IEF Bethesda MD USA

Guatemala IS one of the pioneers m IWcronutnent food fortdicallon Salt
has been fomfied WIth .odme for over 20 years wlule sugar has been
fortified WIth VllalWn A by all of the major sugar producers smce the late
1980 S Formal leglslallon ""'Sts wlncb sets Itnuts of acceptable levels of
fort.ficallon for both of these IDIcronutnents Momtonng of the fortification
process IS generally performed by the producers To better understand how
eXlslmg fomficallonefforts were reaclnng local populallon the IEF collected
66 samples of both saIl and sugar (WHOIEPI 30 clusters samplmg
approach) from households m 27 commumlles m the Departmenl of Alta
Verapaz Guatemala where II conducts Vitamin A supplementallon nutnllon
educabon home gardens and clnld SUrvIval acllvllles Salt samples were
analyzed usmg the SeDll-quanlltative MBI field Jot method The legally
mandated level of 'odme fortIfication IS 30 lOOppm The followmg results
were obtamed
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VITAMIN A STATUS AND SUPPLEMENTATION AND ITS EFFECT ON
IMMUNITY IN CHILDREN WITH AIDS G H~sey' J Hughes'S Potgleter' G
Kessow' J Burgess1 D Beatty1 M Keraan E Carelse Departments of
Paedlatncs and Child Health 1 Immunology" Unlversrty of Cape Town

An association between vitamin A defiCiency Immune dysfunction and
common childhood infections IS well recognised However data In children on
the relationship between vitamin A status and AIDS and the effects of vitamin
A supplementallon are lackmg The Objectives of thiS study mVQlvlng children
WIth AIDS were to determme the relatIOnship between vitamin A Immune and
nutntlonal status and the effect of htgh dose vltamm A supplementation on
Immune status The stUdy was a randomized double blind placebo controlled
clinical tnal Children With AIDS attending the HIV cliniC al the Children s
hosprtal In t 994/5 were randomlsed to receive erther vltamm A 200000lU on
two successive days or placebo Children With acute infections or fever
(>375C) were excluded Climcal biochemical and Immunological
investigations (flow cytometry and Immunoglobulin levels) were done pnor to
enrolmenl and four weeks later Vitamin A levels were delermlned by HPLC
Children were claSSified Into three Immunological categones nQ moderate
and severe suppression on the baSIS of CDC cntena (CD4 counts) Seventy
five children were enrolled Into the study The median (25 75th centlle) age
was 17 (9 26) months 37% bemg <1 year old percent weight for age was 77
(66 88) 13% being <60 and 530/ <80% of expected and vitamin A level was
19 (9 26) ug/dl With 12% <10 and 50 <20ug/dl Most children (41 547%) were
severely Immune suppressed according 10 CDC cntena while 23 (30 7/0) were
moderately suppressed and 11 (14 7/) had no suppression There was a
poSitIve correlatton between vrtamln A level and CD4 counts (r
=039<018<057) and a negative correlation WIth IgG level ( 043< 022<001)
No correlalJon With nutntlonal status and age was noled Companson of the
study and control groups revealed no differences In their baseline age
nutrrtlonal or vilamin A status However children who received vitamin A (n =
36) were more Immune suppressed than the placebo group (n = 39) p=0 01
Vitamin A supplementalJon was associated With Increased vrtamln A levels
(p=O 04) and Improved Immune function four weeks later as mamfested by
Increased absolute lymphocyte (p=0 05) CD4 (p=0 03) CD56 (p=0 05) and
CD29 counts (p=O 07) No such effects were noted In Ihe placebo group In
conclUSion severe Immune suppression m children was assOCiated With a lower
vitamin A level which was Independent of nutntlonal slatus and age and In the
short term high dose Vitamin A supplementation Improved ImmunologIcal
funcIJon The data supports the use of vitamin A therapy m the standard case
management of children With AIDS

EFFECT OF VITAMIN A SUPPLEMENTS IN REDUCING SEVERI
TY OF LOWER RESPIRATORY INFECTION AMONG CHILDREN
IN TANZANIA FaWZI WW, Mblse RL Falaki M, Herrera MG,
Kawau F Ndossl G, Willett WC Harvard School of PublIc Health,
Boston MA, USA MuhunbJh UmverSlty College of Health SCIences
and TanzanIa FOQd and NntntIon Centre, Dar es Salaam, TanzanIa

AdmmIstratIQn of vrtamm A supplements has heen asSOCiated
With reduced mortabty amQng preschoQI cIuIdren m a number of
stumes, but was Without effect on the mCldence of cIuIdhood mfectlOns
A pOSSible explanatIOn for tins apparent discordance may be that the
supplements reduce the seventy but not the mCldence Qf mfectlons To
examme tins hypothesIS With respect to acute lower resprratory mfectlOn
(ALRI) we carned Qut a randonuzed, double-bhnd placebo-eQntrQlled
tnal to determme whether the adnuDlstralton of VItamm A reduces the
seventy Qf ALRI among pre-school chIldren who are admitted to
hQSPllal

The study was carried out at MuhunbJh Memca1 Centre, Dar es
Salaam Tanzama We enrolled 625 clnldren between the ages of 6
months and 6 years With cbmcally dIagnosed ALRI All subjects were
free of mght bhndness and severe malnQunshment At enroUment,
cluldren received 2 doses of placebo or 2 doses of 200 000 IV (or
100 000 IV for mfants) of vltamm A (one dose on two successJve days)
m addition to standard ALRI treatment ChIldren were exaouned daIly
by a pedIatriCIan and VItal SIgnS (re,pJrlltory rate temperature heart
rate) were assessed every 6 hours Oxygen saturalton was assessed dally
Background charaetenstlcs (sOCloeconOlmc status, etc ) were collected
Assessment of dIet pnor to admISSIOn was earned out usmg a fOQd
frequency quesltonnaJre Mter discharge frQm hospital, each chJId was
foUowed up every 2 weeks for 1 year to exanune the effects of vltamm
A supplememntatlOn on recurrence of ALRI, and the occurence Qf other
mfectIQns Results of the hQSPItal phase of the study, whIch was
completed m JUly 1995 wtll be presented

Supported l7y the Thrasher Research Fund and the lnternanonal
Development Research Center
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THERAPEUTIC IMPACT OF VITAMIN A ADMINISTRATION
DURING ACUTE DIARRHEA. Bhandan N Bah} R Sazawal S
Bhan MK. DIVlsion of Gastroenterology and NumtlOn
Department of Peillatncs All Indm Insmute of Meillcal SCiences
New Delli India

Vltamm A supplementanon m clnldren has been shown
to reduce the prevalence of severe illarrhea over the subsequent
few months We therefore exammed the 1ll1pact of
supplementanon Wlth Vltanun A dunng acute illarrhea on the
episode duranon and seventy

[n a double blmd controlled field tnal 900 clnldren 1 5
years of age Wlth acute illarrhea of ~ 7 days duranon were
randomly aSSigned to recelVe Vltanun A (200,000 IU) or
placebo They were followed up at home every alternate day t1ll
recovery from the diarrheal episode

In all study chtldren, those Vltanun A treated had a
slgmficantly reduced nsk of persistent illarrhea [Odds raho (OR)
o30 95% confidence mterval (CI) 0 07 0 97] but there was no
such 1ll1pact on the mean diarrheal duratton or the mean stool
frequency In the subgroup of clnldren who were not breast fed
the mean diarrheal duratton (Ratto of Geometnc Means (GM)
o84, 95% a 0 7'2 0 97) mean number of stools passed after
the mtervennon (Ratto of GM 0 73, 95% CI 0 56 0 95) the
proportion of episodes lasttng .:::14 days (P=O 002) and percent
chtldren who passed watery stools on any study day (OR 0 40
95% CI 0 21 0 77) were slgmficantly lower

Admmtstenng Vltamm A dunng acute illarrhea may
reduce the seventy of the episode mcluillng the nsk of
persistent diarrhea In non breast fed clnldren Smular benefit
was not seen m breast fed chtldren m thts study
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CRUQAL ELEMENTS IN A HOME GARDENING PROJECT EXPERIENCE
FROM A NATIONWlDE PROGRAM IN BANGLADESH Talukder A !\han T A
BakerSK BloemMW PO Box 6066 Gulshan Dhaka 1212 Bangladesh

For the past 8 years HKI bas promoted a large scale home garderung program that has
covered poor households m 90 rural sub dtstncts of Bangladesh Tlus program wluch
began as a pliot project 1m olvmg 150 fanuhes aow targets more than 360 000
households throughout the country The project oncludes a system to collect
quanbtat,ve data to mOnttor project aetlVlbes From the aebvll1es momtonng system
and project expenenoe key elements have been ldenbfied as belOg cruCial to successful
home gardemng

The first element IS to mamtam the producbon of vegetables at !ugh levels throughout
the year The mowtonng sy~ collects data on seasonal producboo of vegetables
and consumpl1on of vegetables over a tbree-day penod Members of households With
gardens that prodaoed vegetables throughout the year ate a Slgmficaotl} greater amount
of vegetables (646 grams) than members of households WIth gardens that dtd not
produoe vegetables through the year (451 grams) Tlus eVIdence IS consIStent With the
hkehhood that home gardens that produce vegetables throughout the vear have a
poSItIve mfluence on oomumptJOD of Yltamln A ncb foods

Secoadly commUDIty based Services to support home gardeners are essenllal for them
to mcrease theu producllon of vegetables CommUDIty based serviceS to proVIde
e"enbal supphes such as seeds seedhngs and saphngs tend to encourage the
productIOn of vegetables and fnuts throughout the year Project expenence suggests
that commumty members espeCIally poor women W1fu hmned opportuDllles to earn
their own lO00me can be trained 10 effecbveiy produce htgh quahty seeds ID a nursery
thereby spreadmg gardenmg to other ConunUDlty members who purchase seeds from
nursery holders for fuelr own home gardens All of the nursery holders were able to
produce htgh quality seeds Moreover 24% were able to produce 6 or morevanebes of
seeds

The thtrd elemeatls that It IS not suffiCIent to promote one vegetable alone Greater
chOice IS hkely to Improve cluldren s consumpbon of vegetables Members of
households that produoed a grealer vanety of vegetables consumed more vegetables
than households that produced fewer vanelles of vegetables

The last key ISsue IS to mcorporate sustaonablhty IOta the project HKI expeneoce has
been that the technology needed for successful home gardemng IS not expensIVe As
the project conbDues HKI Will be able 10 ..plore Ihe hypotheSIS that commumty
members appreClale that Improved mpuls lead to Improved produebon and therefore
wlll be mobvated to conbnue tlus acbvlty because of addtbonal earmng
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Dietary InterventIOns

Does the productIon of dark green leafy vegetables and frUits play a
role ,n the etIology of maternal night bhndness dIarrhea and
malnutritIOn in Bangladesh Martin W Bloem Nasreen Huq Jonathan
Gorsteln Susan Burger Tablbul Kahn Nael Islam Shawn Baker
Frances DaVidson (HKI USAID)

Vitamin A defiCIency IS conSidered as a public health problem
In Bangladesh and a universal biannual distributIon of high dose
vltamm A capsules has been In place over the past two decades
Although thiS program IS benefiCial for preschool children Bangladesh
has been seeking more sustamable approaches for the entire
populatIon Since 1993 Helen Keller InternatIonal has been
Implementmg a large scale home gardening promotIon project In order
to measure the potential Impact of such a program a community
mterventlon trial has been Integrated as part of the program deSign

ThiS study reports baseline data from a total of 7 382 women
of reproductive age In two lOgiStiC models VItamin A Intake above the
medIan was SIgnifIcantly assOCIated With indicators for homestead
gardens after adjusting for vanous SOCioeconomiC indIcators

Of the women studied 32% (95% CI = 28 36) reported
beIng night blind at the time of the InterView Adjusted for house size
number of children under 6 age agriculture land sIze of the
homestead maternal educatIon family SIze and 011 consumption
vItamin A Intake (> 400 RE OR = 0 55 95% CI = 0 41 0 75
P<0 0000) was SIgnifIcantly aSSOCiated with maternal mght blindness
After adjusting for pOSSible confoundIng factors VitamIn A Intake
above the medIan was slgmflcantly assOCiated WIth a decreased nsk of
dIarrhea (OR=O 62 95% CI = 048082 P < 00000) and a normal
body mass Index fBMI 2. 18 5)(OR = 1 15 95% Cl = 1 04 1 27
p=O 00741

ThiS study prOVIdes eVidence that dIetary Vitamin A Intake IS

assOCiated With home productIon of dark green leafy vegetables and
that relatlvaly hIgher Intake of vitamin A IS assOCIated WIth a decreased
risk of maternal mghtbhndness diarrhea and maternal chromc energy
def clency Despite potential low bioavallability of beta carotene In dark
green leafy vegetables promotion of productIon and consumption of
these products seems to be valuable In those countries where there are
no alternatIve sources With a higher bloavallablhty of vitamin A
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Provltamm A CarotenOId Content of Common Foods
K Bhaskarachary D S Sankara Rao Y G Deosthale M Ram &
Vlnodlnl Reddy NatIOnal Institute ofNutntlOn Hyderabad India

Use oflocally a\aI!able carotene nch foods IS accepted as a long term
sustamable strategy to combat vltamm A deficiency (VAD) One of
the hmltatIons to developmg food based interventIOns IS lack of
rehable data on provitamm A l,arotenoid content of foods Studies
were therefore undertal..en to determme the carotenOld profile of a
Wide vanety ofIndlan foods USJnh HPLC techruque AnalysIs of green
leafy vegetables showed that Beta-carotene (BC) IS the most
predommant proVitamin A BeSides the conventIOnal vegetables

leaves of many less famIlIar and regIOn specific plants were found to

be good sources of Be Some of the newer "anetIes of amaranth
carrot and sweet potato contain slgmficantly hIgher concentratIOn of
BC than the traditIOnal vanetles Selective propagatIon of such high
carotene foods through horticulture programs would go a long way
In combating VAD Apart from cultIvar differences carotene content
ofvegetables vanes With the stage ofmatunty season and applIcatIOn
ofchenucals For Instance Be concentratIOn ofvegetables was found
to be hIgher m winter than m summer Processmg and cookmg also

have a sIgmflcant unpact Our studIes showed that cooking "'lth a lid

sautemg With od and addmg lIme JUice or tomato to the recipes help
m the retentIOn ofBe WhIle prolonged cookmg as m the preparation

of carrot/pumpkm sweets causes conSiderable loss m carotene
Plcklmg, a common method of food storage also results m vanable

losses ThIS mfonnatlOn IS useful not only for accurate assesment of

dietary Intake of vltamm A. but also for nutntlOn CommUnIcatIOn

programs to promote appropnate methods of preparatIOn to minImISe
carotene losses

DIETARY SOURCES OF VITAMIN A WEIGHED FOOD INTAKES
OF PRESCHOOL AGE CHILDREN IN RURAL CENTRAL JAVA,
INDONESIA ThNmuk SH (I) MJ Dibley(2) S Dawlesah lsmadl (3)
M Serdula (4) CL KJolhede (2) T SadJ1!I1m (3) (I) NulIltlOn Academy
Yogyakarta Indoneslll, (2) Johns Hopkms Uruverslty Bahunore USA
(3) GadJah Mada University Yogyakarta, Indonesll\, (4) DIVISion of
Nutnlton Centers for DISease Control Atlanta, USA

Quantrtattve mfonnatJon about the level ofVltllmm A and sources of
dietary vJtll!DlIl A ofpreschool age children IS an unportant prelmunary
step to deslgnmg appropnate commi1!l1ty based dietary Il1tervenltons to
prevent defiCiency As part ofthe DletvIta study a commumty based
assessment ofdtetary mtake ofvltamm A was conducted usmg weighed
food mtakes and a stable ISOtope method to measure breaslnulk volumes
The obJecuve was to quantIfY the level ofVltlImm A mtake and Identify the
various sources ofVltamm A m the dtets ofpreschool age rural cluldren
The data was collected from a sample of296 clnldren aged 6 through 47
months at enrollment, over a two year period startmg m October 1990
Durmg tins survey perwd average two weekly breastmJlk mtake was
measured m 94 cluldren usmg a deutenwn OXide method Breastlmlk
Vltamm A was measured usmg standard HPLC methods Nutrtent mtakes
were calculated usmg the Intemaltona! MunLlst database A total of
1 776 days ofobservation provIded mfonnatlon about 30 321 ealtng
events mvolvmg 15 069 recIpeS & 3 053 foods Average vttamm A mtake
across all ages was 201 RElday WIth a shghtly Ingber level of Intake (245
RE/day) m clnldren 6 to II months BreastJmlk V1tamm A accounted for
67"10 ofVltamm A mtake ofclnldren less than 12 months 65% for those
aged 12 to 23 months and 36% for those aged 24 to 35 months The major
sources of vttamm A for clnldren over 24 months were eggs/milk (31 % of
dietary vltamm A rntake) frurts (30%) &. green leafY vegetables (9%)
There were no dtfferences m Vltamm A mtake by gender

REDUCTION IN SERUM RETINOL AND URINARY LOSS OF
VITAMIN A IN CHILDREN WITH ACUTE DIARRHEA J..Q.AIlcilmz,
E Salazar-tlOdo C B Stephensen J Santlsteban A ColaroSSl and S Blount
University of Alabama at BlrmlOgham AL 35294-0008 and Umv&rSIdad

Peruana Cayetano Heredia IUPCHI uma Peru
Acute diarrhea pnaumoDla and sepsIs have been shown to cause unnary

excretion of retmol and retinol binding protein (RBPI This study IOcluded 101
children 1 2 yr old admitted for treatment of acute dlarrhee to UPCH
Rehydration Umt Urinary loss of retlnol/RSP was observed m 86% of the
children at the time of admiSSIon Excretion continued dally through the period
of hospitalization while diarrhea was stili present Of the 16 children stili
hospitalized on day 5 63% continue to excrete Slgmficant amounts of
retmol/RBP In the urine RotaVlrus infection (p =00011 and history of fevar
(p=O 042) wore assoclsted w,th excretion RedUCing substances (p=O 0001)
end glucose (p - 0 00011 In the stools II e markers for seventy of rotavlrus
Infactlon) were strongly assOCiated Wlth retmol excretion and showad a dose
responss relationship

Urmary excretIon of retlnol/RSP was pOSItively correlated With urmary total
protsln urinary a aCid glycoprotem and ssrum concantratlon of a aCid
glycoprotem Ian acute phass protein) and negatively correlated With ths ratio
of serum transthyratln (TTRl to RBP (, e TTR/RBPI large excretions were
observed predommantly In children With a serum TTR/RBP< 1 A lower serum
TTRlRBP ratio Indicates an Increese In the level of uncomplexed lIow molecular
weIghtI RBP-Retmol which can filter through tha glomerulus ,n SIgnificant
amounts and may exceed the reabsorptlve capacity of the tubuli of the kIdney
thus leaklOg IOta the urme InterestlOgly serum retmol levels Il'molJlt ± S D I
decreased as a functIon of duration of diarrhea (day 1 n= 104 0 54±0 23 day
3 n=55042±0 16 day 5 n=12 037±0221 Inasubsetof52chddren
who had marrhea for more than 3 days their serum retmol dropped from
o 53±O 23 on day 1 to 0 43±0 17 on day 3)

These results IOdlcate that acute diarrhea IS accompamed by a reductIOn ,n
serum retmol and a concomitant oxcratJon of retlnollRBP In the urine Although
a causa-effect relationslllp has not been demonstrated yst between these two
phenomena thsy are both aSSOCiated With the acute phase reactIon DepletIOn
of vltamm A stores and progressIon to perslstsnt dIarrhea are two likely
consequences of lhese phenomena
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EpldeJnlology of Night Blmdness DUring Pregnancy In Rural Nepal
P Chnstlan, KP West Jr SK Khatry J Katz RJ Stoltzfus RP Pokhrel
Center for Human Nutfltlon and Dana Center for Preventive
Ophthalmology Johns HopkinS Umv Balumore MD 21205 and The
NatIOnal Society for the Preventlon ofBlindness Kathmandu Nepal

Very httle IS known about the epldell11ology and naturaliustory of rught
b)mdness (XN) ofpregnancy In rural Nepal XN occurs m an estimated 10
20% of pregnant women Risk factors of XN dUring pregnancy were
assessed usmg a matched case control deSIgn m the south eastern plams of
Nepal where a randoll11zed clmlcal tnalls underway supplementmg women
ofreproducltve ages WIth low dose V1tannn A or pcarotene to determme ItS
Impact on pregnancy outcome and earl) mfant sUfVIval Cases were
IdentIfied through a surveillance system and venfied by addluonal probmg
Controls were randomly selected from non XN pregnant women matched
for gestatIOnal age Cases and controls (N=90 pairs) were mtervlewed and
exammed at home soon after bemg Identified Nutntlonal assessment
meluded estunatlon ofserum reltnol hemoglobm and anthropometnc status
and food frequency mtake

Matched parr analyses revealed that controls were more likely to have
consumed I111lk (Odds RatlO=24 95% CI I 2 48) whey (OR=21
95%Cl ) 1-44) mangoes (OR=7 95%Cl1 2-423) and dark green leaves
(OR=2 4 95%CI 1 3-4 6) m the prevIOus week Serum retmol ofcases was
1OJ.Lg/dllower than the controls (p<0 0001) and was assOCiated WIth mlakes
ofVltamm A foods Weight (by 2 2 kg) nud ann clcumference (by 07 cm)
and Hb levels (by 0 76 gldl) were also slgmficant1y lower 11'1 cases XN
women were more hkely to report a poor appetite (OR=3 0 95%Cl 1 3
68) nausea (OR=3 0 95%C13 5 7 3) diarrhea (OR=3 0 95%Cl I I 78)
painful unnatlOn (OR=22 95%Cl I I 4 4) and lower abdommal pam
(OR=2 0 95%CI 1 ) 3 7) XN dUring pregnancy appears to be related to
Vltamm A defiCIency anemia and mcreased nsk ofmorbidIty thus posmg a
sIgnIficant nsk to women s reproducuve health and nutntlon Funded by
USAID Office ofHealth & Nutnuon, Wasiungton DC
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ACUTE RESPIRATORY INFECTIONS PREVENT IMPROVEMENT
OF VITAMIN A STATUS IN YOUNG INFANTS SUPPLEMENTED
WITH VITAMIN A M MUllbur Rahman D Mahalanabls J 0 Alvarez
M A Wahed M A Islam D Habte M A Khaled Internallonal Centre
for DIarrhoeal Disease Research Bangladesh and Departments of
Internallonal Health and Nutntlon SCiences Umverslty of Alabama at
BirmIngham AL 35294 USA

At munumzatlOn contact 165 mfants 2V:z months old were randomly
aSSigned to receive either 15 mg vltamm A (retmyl palmitate) or placebo
Three such doses were given at monthly Intervals With each dlpthena
pertussIs tetanus and oral polto (DPT/OPV) unmumzauon dose The
diarrhea and acute respiratory mfecllon (ARl) morbIdity was sumlar m the
Vllamm A and placebo groups However the duration (daysl child year
mean±SD) of ARI was less 10 the vllamm A group compared With placebo
group (27 6±I7 I vs 40 8±22 7 p=O 005) Faslmg retmol
concentrations were measured at entry and In 61 mfants the relative dose
response (RDR) test was done one month after the tlllrd vitamIn A dose
EIghty eight percent of the mfants had serum retInol concentration <0 70
"moUL at entry After 3 months the serum retmol levels unproved
slgmficantly III both groups and m the vilamm A supplemented group the
serum rellnol concentrauon was slgmflcantly better than that m the placebo
group (p=O 02) However 61 % of the Infants remamed defiCient despite
vltamm A supplementallon Among vitamin A supplemented Infants only
diarrhea and ARI morbidity durmg the 3 month peflod were compared m
children With normal versus children With abnormal RDR at the end of
the supplementatIOn penod ARI episodes were more frequent m the
supplemented Infants who remamed vitamIn A defICient at the end of the
3 month penod (p=O 027) Also the cumulalive durallon (days
mean±SD) of fever and cough was 5 0±2 8 m the normal versus
II 2±6 0 m the defiCient group (p =0 04) The results of thIS study
suggest that a large proporllon of mfants remam vitamIn A defiCIent even
after Large dose vltamm A supplementatIOn because of frequent respiratory
mfectlons particularly those accompamed by fever

Oral Presentations

FOCUSED ETHNOGRAPHY FOR COMMUNITY ASSESSMENT
OF NATURAL FOOD SOURCES OF VITAJ:vlIN A HV Kuhnlem
GH Pelto LS Blum PI Pelto and Members ofIUNS CommIttee II 6
(1992-94) Centre for Nutntlon and the EnVIronment ofIndlgenous
Peoples McGill Lmverslty Montreal Quebec Canada and Dept of
Anthropology Umverslty of Connecticut Storrs CT USA

PrOVIdIng VItanun A as natural food available III commumtles IS Viewed
as an effective long term strategy for the alleVIatIOn of vitamin A
defiCiency However there are notable dIfficulties m understandmg the
compleXIties of what food IS aVailable what are Its vltamm A contents
how much IS eaten and why It IS eaten as well as understandmg the
bellefs and behaVIOrs specific to cllmcal VItamIn A defiCIency A
systematlc procedure to gather thiS mformatlOn was created bv drawmg
on tools and techmques from the dlsclplmes of anthropology and
nutntlOn The procedure addresses food Identified m the local food
system cultural behefs mfluencmg consumption b} women and young
children ecologIcal economic and cultural constramts to the use of
vltamm A nch food and local understandmgs of dehclenc} Tools
mcluded commumty food sources data tables food frequency market
survey key mformant mtervlewmg behef and behaVior mappmg and
structured mtervtews FIeld teams evaluated the procedure In Canawan
Phlltppmes Includmg wet and dry seasons CaJamarca Peru mcludmg
rural and suburban areas a rural village m Niger Douman Village PRC
and Shenguda Village III Andra Pradesh IndIa ThiS diversIty of cultures
and envIronments showed the procedure effecllve and able to proVIde
essentIal mformatlOn for food promotIOn programs for vitamin A
deficIency preventIOn (Sponsored by lORC 92 0224 00)

84

DSIDO EthnographiC Methods In Vltamn Ii DefiCIency Research

BELIEFS AND BEHAVIORAL FACTORS AFFECTlNG VITAMIN
A DEFICIENCY IN NIGER LS Blum and GH Pelto Departments of
Anthropology and NutritiOnal Suences The Umverslty of
ConnectIcut Storrs CT USA

EthnographiC research was conducted m two ecologIcally distinct
areas In Niger to describe behefs and behaViOrs affecting vltlmm A
Intake and management of sIgns and symptoms of climcal
defrclency A two stage deSIgn was used, mvolvmg key mformant
IntervJ.ewlng followed by structured intervIews with samples of 100
women In each study site The paper descflbes fmdmgs reflectmg
local behefs and praclices for potenllal health educallon messages
For example among cultural concepts of relevance for message
development IS the bellef that the quallty and quantIty of blood
III the body IS cnhcal to health but that blood IS rughly vulnerable to
negatIVe effects of work and Illness The consumplion of foods felt
to be blood rich whICh mclude liver and frUit and vegetable
products rich In vitamin A IS thought to return new blood to the
body thus mcreasmg circulatIOn and pOSitively affectmg overall
health. Nlghtbhndness IS recogmzed and treated at home With food
remedies However while appropnate foods are used the amount
and duration of consumphon 15 frequently too short These fmdmgs
could facilitate the deSIgn of cultunlly appropriate messages geared
to mcrease the quantity and length of time of mtake of home
treatments The study also exammed the effects of structural and
economIc factors mfJuencmg care seekmg behaViOrs Results
Illustrate that Hausa tenets dlCtatmg gender roles affect treatment
practIces For example women are reqUired to requebt permiSSIOn
from therr husbands to conduct activIties beyond the dally routme
leadmg to a slgmflcant willtmg penod before care IS sought for
advanced signs of xerophthalmIa whIch are recogmzed and
conSidered senous Smce men control household economIC
resources women must obtam money from theJr husblnds before
accessmg treatment additIOnally affecting delay In care seeking
These fmdmgs indicate that men must be a prtmary target group m
any health related interventIon.
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SU&TAINABILITY IN VITAMIN A PROGRAMMES I oamton HIli P Nestel
OMNI ProJectiUSAID JSI Arlington VA22209 USA

Vrtamln A deficiency disappeared In Europe without the need for
specialized programmes presumably through Increased affluence and
Improved nutntlon over tIme In countnes where micronutrient defiCIenCies
are public health problems the need for programmes to continue over a very
long time span IS essential particularly for Iodine and Iron but also In poorer
populations for Vitamin A Supplementation wlttll:apsules was onglnally
conceived as a short term measure but In some countnes that need Will
remain for many years yet Given the current cost of supplements which
most countnes cannot afford now Without donor assistance questions of
sustainablilly anse To address thiS some countnes use targeted
approaches However the Issue remains that those who get the capsules
are often those not most at nsk Fortification IS often descnbed as a medium
term approach but based on the expenence of Industnallzed countnes
should be conSidered a long term Intervenbon Where the costs are passed
onto the consumer and the food Industry routinely fortifies food such
programmes are potenbally sustamable However there are Issues here of
the most affluent consumers not being those most at nsk of defiCiency and
the amount of govemment or donor Investment needed to start up
programmes Small scale agricultural approaches Including home gardens
and the growing of mlcronutnent nch foods are often descnbed as the most
sustamable Interventions but these are currently being questioned LeaVing
aSide the Issue of carotenoid bioavallabilily the eVidence for home gardens
being sustainable IS not ImpreSSive Finally nutrltton education IS seen as an
Integral part of program sustalnabliity However the benefiCial Impact of
nutrition education on micronutrient or Vitamin A status IS weak although
there are a couple of good examples The OMNI project of USAID IS
suPporbn9 a vanety of approaches to combating Vitamin A defiCiency and
Intends to evaluate their effecbveness In the process Indicators that enable
thiS to be done In a more ngorous manner will be developed The
development of Indirect program based IndicatOrs IS Important because
convenlJonallndlcators of nutrient adequacy espeCially biOlogical Indicators
for Vitamin A are relatIVely InsenSitive to dynamiC changes In the economic
and SOCial environment One example IS the Inoome generated from home
gardens generally goes to women who spend more on food and who as they
become more empowered generally have fewer but better nounshed
children Other examples of Indirect indicators of program Impact on vitamin
A status Will be developed

VITAMIN A STATUS OF ZANZIBARI FIRST-GRADERS. INFLUENCE
OF PARASITIC INFECTIONS AND IMPACT OF DEWORMING RJ
Stoltzfus M Albon~co HM Chwaya J T~elsch, L Sav~ol~

Department of International Health The Johns Hopk~ns

Un~vers~ty BaltLmore MD USA, The MLn~Btry of Health
Zanzibar and Programme on Intest~nal Paras~tic

InfectLons, WHO, Geneva
Children in Sub-Saharan Africa carry a remarkable

burden of paraB~tic ~nfections and relatively little iB
known about the ~nfluence of those LnfectLonB on vLtamin
A BtatuB Furthermore current paraBite control
strategLeB use Bchool-based approaches, but there is
l~ttle information about the magnitude of vitamin A
def~cLency Ln Bchool-aged chLldren In ZanzLbar data on
vitamin A deficiency have been lackLng Animal sources
of v~tamin A are rarely consumed and people exper~ence

seasonal shortages of food especially vegetables
Xerophthalm~a ~B not noted as a publ~c health problemI
other measures of vitamin A deficiency have not been
assessed We recently evaluated the nutrLt~onal Lmpact
of a Bchool-based dewormLng program implemented on pemba
Island by the MOH, Zanz~bar For evaluatLon purposes
program and non-program schools were randomly assigned
and 12 schools were randomly selected to particLpate in
the program evaluatLon The a~ms of the present study
were (1) to measure the prevalence of subclinical vLtamin
A defLcLency (assessed by modLfLed relatLve dose
responBe MRDR) Ln fLrBt-graderB (2) to descrLbe the
cross-Bect~onal assoc~ations of vitamin A status and
paras~tic LnfectionB and (3) to measure the ~mpact of
deworm~n9 on v~tam1n A status To achieve these
objectives we measured the MRDR of 510 first-grade
ch11dren before the deworm1ng program was started
Twelve months later MRDR was a9a~n carr~ed out Ln 410 of
these chLldren Half of the children were in non-program
schools and half receLved s~x-monthly dewormLng aB a
single 500 mg dose of mebendazole At baselLne 86% were
~nfected wLth hookworms 91% wLth TrLchurLs and 65% wLth
AscarLS S~xty percent were infected with malaria and
37% had detectable hematurLa evidence of urLnary
schistosomLas~s The v~tam~n A fLndLngs wLll be
forthcomLng (Funded by the USAID OffLce of Health and
NutrLtLon )
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South to South TechOlcsl CooperatIOn as a Sustamable Soluhon for the Problem
of Vitamin A DefiCIency C Slandwazl CRHCSlECSA Arusha, TanzaOla.

South to South Techmcal Cooperation or Techmcal Cooperahon Berneen Developmg
Countnes (fCDC) IS the proVISion oftechnical assIStance from one developmg country
to another olten aimed at filling a technical gap/exchange ofexperience IS not only
deSirable but should be supported as one of the solullons to sustainable ehmmatIOn of
v,tamln A defiCiency It 's well known that countries are at different levels of
development Therefore TCDC can be a major strategy to share experiences and
Jessons learnt among developmg countnes for sustamable VIrtual ehmmatlOn of not
only vllamm A defiCiency but anumber ofother nutntlOnal problems as well

South/South Techmcal Cooperation If effectively planned and supported can bring
about sustainable results for the follOWing reasons a) Adaptablhty of technical
assistance to local condItions LS high because of slmllantles ill the SOC1o-economlC
structures of countries exchanging techmcal asSistance b) Better appreciallon ofthe
political envrronment can lead to greater commItment for development of approaches
upon whIch further support could be bUIlt Development partners from the North ha,e
often prepared programmes for the South Without adequate conSiderations of the
South orIented characteristics These programmes have not been suffiCiently
mternahzed and have failed to msplre commitment from coWltrteS

What IS sustalnabIllty? Suslamablhty consIsts of these essennal elements a) Duration
of PrOject to illstItutionahzellntemahze project charactertstlcs to msp1Te commitments
and build a Sense of OwnershIp b) Instltunonal and human capacity buIlding c)
Fundmg that allows for internalIzation of project characterIstics FleXIble Support that
allows for ammtTnum of5 )ears for small scale and 10 years for large scale projects

Opportumtles forTCDC Through South/South Techmcal CooperatIOn the followtng
could be achieved a) Sustamable capacity bUlldmg Developmg genume rapport and
partnershIps that bUIlds on mutual respect for each other as profeSSIOnal colleagues
helps In movltallon and ensunng long term support to a project b) Strengthened
instItutional framework for project ImplementatIOn c) Advocacy for mcreased
government support to ensure conhnUlty and growth d) Agenda development that IS

fleXIble country speCIfic/relevant and adaptable to local SituatIOns and reahtles
develops asense ofownershIp of the project among commumtles e) human capacIty
bUlldmg both m skills and knowledge the framework for project Implementation f)
Develop and forge partnershIps WIth Centers of Excellence to budd capacIties m
tramlng research and programme implementatIon eg CFNI as arelevant Center of
Excellence to AfrIca and strengthenmg potenltal centers eg ECSA ORANA g)
Virtual EhmlnatlOn ofPEM as apubhc health problem

Donors and development agencIes should renew theIr efforts to support TCDC
Support IS needed for mformatlon and data sharmg

INTEGRATION OF VITAMIN A SUPPLEMENTATION WITH
EPI PROGRAMME IN BANGlADESH AN APPROACH TO
INCREASE COVERAGE OF VITAMIN A ADMINISTRATION
AMONG INFANTS R Kanm M ShabJahan. S Begum S Begum
and I Kablr INFS Dhaka Umverslty Children s Nutntlon Urn!. SCF
(UK) Dhaka, InstItute of Pubhc Health Nutnhon (IPHN) Dhaka
IPHN Dhaka VNICEF Dhaka Bangladesh

An Inveshgatlon to see the Impact of mtegratlon of vltamtn A
(VA) supplementation WIth the successful Expanded Programme on
Immumzatton (EPI) Programme In Bangladesh was undertaken
Relevant documents were consulted and a few concerned sernor staff
members were intervIewed Dunng 1989 the vItamin A
supplementation coverage rate among the chIldren aged 6 to 72
months was 35"1> The coverage for under one year ch,ldren was 26%
dunng thai tIlDe To Improve the coverage among the under one year
cMdren the programme was mtegrated With the EPI durmg 1991
and 50000 IV of VA were admInIstered at each EPI contact 1e 6
10 14 and 36 weeks of age Coverage rate Increased over 80"1: but
the questions arose of (I) mamtenance of reqUired dose and (II) any
toXIC effect due to hypervltammoSls From 1994 the dose has been
reduced to 25 000 IU at each contact. and the adminIStratIon was
done at metered dose by pumpmg method The coverage durmg
December 1994 was about 7900 though the mtmumzat,on coverage
rate was above 90% The lower V A coverage than the unmu",zat,on
was due to some admlDlS1ratlVe problems aud attt1ude of field staff
Dunng March Apnl 1995 NatIOnal ImmUnizatIOn Day (NID) was
observed for mass OPV admInistratIOn and VA was also Integrated
WIth It The coverage was over 900;,

It can be concluded that. the mtegratlon of VA supplementation With
a successful programme Itke EPI can Increase the coverage at an
optlnlUm level It tS espeCIally mtportant m countnes like Bangladesh
where the magnitude of vltamm A defiCIency even among the mfants
are 10gb AdmlmstrahVe factors also playa role In deternunmg the
level of out\put of tntegratlOn of the two separate programmes
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SAFETY ASPECTS OF VITAMIN A ADMINISTRATION F Chyul
Department of BlOcheInlstry Vanderbilt Umverslty School of MedJcme
NashVille TN USA

The populanzaUon of deletenous effects of rather Ingh doses of
Vltamm A (retmol) and Its denvatlves the retlnOlds e&peclally retlnOIC aCId
winch result m toXIC effects mcludmg teratogerncIty has certamly
contributed to the nonon among lay people that these compound~ are tOXIC
The ""me understandmg eXIsts among most phYSlClans who were probably
at no ume dunng their educatIon mstructed that vltaInln A has an essentIal
function m organs other than the eye

In thiS contnbunon a different rather unprecedented approach Will be
descnbed and eVidence WIll be presented to ~ow that retlnyl palmItate can
be admmlstered safely to such a sellSlttve group of patIents as human
neonates Safety aspects of reunyl palnutate admlllIstratIon WIll be
reviewed retro~pectIvely m two studies

Smce the first study involVing prematurely born babies wa~ initiated m
1986 more than 350 vel') low birth weIght babIes (below 1300 g) were
treated WIth a repeated mtramuscular mJectlon of 2 000 I U As of tins
wntmg none of the treated neonates showed sIgns of tOXICity as for
InStance bulbmg of the fontanelle The fast momtonng of the blood level
of vllamm A allowed the attendmg phYSlclan to lower the next do~ or to
dlscontmue the dosmg If the concentratIon reaches more than 80 j.lgjdl

Tn the second study another approach was taken when the safety of
retInyl palnutate apphcallon was evaluated m chIldren suffenng from RSV
mfecllon These children were I to 6 months old and the adnumstrauon of
retInyl palmitate was oral Some children were gIVen 12500 I U or 25 000
I U m a smgle oral dose Alternallvely some receIved additIonally the
same dose 24 hours later resultmg m a cumulallve value of 25 000 or
50000 I U None of the 21 treated cluldren showed any Slgn of chmcal
toxIcity

In conclUSIOn based on the two ~udles It IS fair to conclude that
vltamm A m the fonn of retmyl pahrutate can be admtmstered m small
doses to neonates WIthout any apparent ~Igns of chmcal tOXICity

Supported m part by USPHS grant HL 14214 and the Thrasher Fund
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COMPARISON OF HEPATIC VITAMIN A STORES ESTIMATED BY
THE DEUTERATED RETINOL DILUTION TECHNIQUb OR BY
ANALYSIS OF HEPATIC BIOPSY SPECIVILNS IN BANGLADESHI
SURGICAL PATIENTS MJ Haskell, OJ Handelman AD Jones JM
Peerson A Rabbi MA Awal MA Wahed D Mahalanabls and KH
Brown Prog mInt I NutntlOn and Dept of NutntlOn Umv ot
CalIfornia DaVIS CA Dhaka Medical College Hospital Dhaka
Bangladesh and the IntcrnatlOnal Centre for Diarrhoeal Disease
Research Dhaka Bangladesh

HepatiC store~ of vitamIn A were estimated m 31 adult Bangladeshi
surgical patients (M;15 F;16) by the deuterated retinol dIlutIOn (ORO)
teLhmque and by analySIS of the hepatIC VItamin A concentration of a
hver bIOpsy speCImen obtamed dunng surgery for pepllL ulcer or gall
bladder disease Pallents ranged In age from 21 65) and had an average
BM! of 17 7 ± 3 4 kglm' They received 0 753 Jlmol/kg body "'e1bht of
d4 retmyl acetate orally 9 II d pnor to surgery Blood was drawn on
the day of surgery and on the da) prIOr to discharge (1825 d post dose)
tor measurement of the plasma ratio of retinol d4 retmo! HepatIC stores
of vltamm A were estimated as per Furr et al (AJCN 49 7 I3 6 1989)
usmg the average of two ISOtOPiC ratio measurements ESllmated me.m
hepatiC vllamm A stores were slmllar by both techmques 0 098 ± 0 066
mmol (biOpsy) vs 0093 ± 0 052 mmol (ORO) RegreSSion analYSIS was
used to compare result~ of the Isotope dllutlon techmquc With analySIS of
hepatiC vltamm A concentratIOns "hlch ranged from 0 021 0252
Jlmol/g A slgmficant Itnear relationship wa~ found between the t",o
techmque~ (r-O 69 p<O 0001) and the least squares regression hne "as
not slgmflcantly different from y;x (p;O 674) Agreement between the
techniques was poor In 3 patients who had cltmcal histories consistent
'" Ith either poor absorption or retentIOn of the dose of labeled retmol
When these 3 patients are omItted from the analySIS the hnear
relationship IS Improved even when onlv a Single IsotOPiC ratio
measurement IS used to estImate hepatiC stores (r=0 82 p<O 0000 I)
~upporled by Office of NutntlOn USAID
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USE OF NUTRITIONAL SURVEILLANCE PROJECT (NSP) TO
MONITOR TRENDS IN VITAMIN A CAPSULE DISTRIBUTION
S K Baker T A Khan A Hye M F Kirwan M W Bloem Helen
Keller Internattonal POBox 6066 Gulshan Dhaka 1212
Bangladesh

Vltamm A defiCIency has been ",ell documented as a publIc health
problem m Bangladesh Smce the earl} 1970s high potency vltamm A
capsules (200 000 IU) have been dlstnbuted tWIce a year to all chIldren
between the ages of 6 months and 6 years

In Apnl 1990 HKI and a number of partner orgamzatlOns set up a
nutntlOnal survelliance project (NSP) based on sentmel sub dlstncts m
rural areas and ~entInel slums In urban areas From the ongInal 10
sentmel rural sub dlstncts and 4 urban slums It has grown to 35
sentIncl rural SItes 4 urban slums and 19 partners The NSP collects
InfOnnatIon on health nutritIOn and socIo-econOInlC status from around
18000 children every two months VItamm A capsule (VAC) coverage
has been momtored from the mceptlon of the project The NSP shows
that rural dlstnbutlon IS uneven usually rangmg from 31 % to 57%
With cO\crage m the maJonty of areas under 50%

Thc NSP has provcn succcssfulm momtonng changes over time One
Important change was a drop m rural coverage to 31% when there was a
VAC supply problem due to a change In donors supportIng the
program A second was a substantial Increase In rural coverage to!>l%
followmg the combmallOn of VAC dJstnbutIon With the second day of a
natIOnal campaign for polto vaCCInallOn for all children under 5
Recently the Government of Bangladesh has bUIlt on thiS InItiative to
hold a center based NatIonal Vltarmn A Week and VAC coverage WIll be
assessed through the NSP augmented by an additional survey of urban
areas Results of tins speCial "eek wlll be Included m the presentatIOn

Of related Intercst IS the prevalence rates of mght blIndness among
children 24 59 months which vary between 06% and 1 8% Clear
seasonal patterns emerge With rates espeCially hIgh dunng the October
through December penod

1I.lamlll AStaillS MetilOdolomr

VITAMIN A (HOLO RBP) IN DRIED WHOLE BLOOD SPOTS BY
HIGH PERFORMANCE CAPILLARY ELECTROPHORESIS (HPCE)
JH Humphrey Y~nfa Ma Yon9q~n Ma NE Craft D1V
of Human Nutr~t10n Johns Hopk~ns School of
Hyg1ene and Pub11c Health Balt1more MD USA
D1V of SC1.ence NE M1.ssouri State On1.Vers1ty
K1rksv1lle MO Craft Technolog1.es Wilson NC

We have prev10usly descr1.bed an HPCE method
for analys1.s of holo-RBP from 2 drops of whole
blood collected and a1r-dr1ed on blood collection
filter paper We have now 1nvest~gated the
effects of several storage cond1t1ons (UV l~ght

temperature durat10n and hum1dity) on stab1l1ty
of the holo-RBP analyte Th1rty fresh blood
samples were analyzed for serum retinol
concentrat10n by HPLC and spotted on blood
collect10n f1lter paper (Schliecher and Schuell
grade 903) Dr~ed spec1.mens were subjected to the
follow1ng cond~t10ns 4 levels of temperature (
70 C -20 C 4°C and 25 CJ for 1 and 6 months 3
cycles of freeze thaw 365 nm UV l1ght at 24
~nches for 1 4 and B hours storage ~n sealed
plast1c bag w1th and w1thout des1ccant at amb~ent

hum~d1ty for 3 months storage 1n 30% and 90%
hum~d1ty for 1 and 3 months Spec1mens were then
analyzed by HPCE and values compared to those
obta1ned by HPLC

Holo-RBP was stable at ~4 C among spec1mens
stored at room temperature there was loss 1n the
holo-RBP peak and a new peak emerged We are
currently ~nvestigat1ng th~s new peak to determ1ne
1f 1t conta1ns holo-RBP 1n an isomer1zed form
Holo-RBP content of spec1mens stored 1n sealed
plast1c with and w1thout des1ccant were s1m1lar
Spec~mens were stable at 30% hum1d~ty for 3
months but there were losses after 1 month at 90%
hum1.d1ty Spec~mens were stable under the freeze
thaw and UV l1ght cond1t10ns tested (Funded by
the Thrasher Research Fund and Off1ce of Health
and Nutr1t10n OSAID [Cooperat1ve Agreement No
DAN 0045]
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MODIFIED RELATIVE DOSE RESPONSE (MRDR) TEST FOR
THE ASSESSMENT OF VITAMIN A NUTRITIONAL STATUS
IN CHILDREN R Manorama N Raghuramu1u C
Rukmlni K Visweswara Rao GNV Brahmam and
Vlnod,ni Reddy National Institute of Nutrition
Indian Council of Medical Research
Hyderabad-S00007 AP India

Liver concentrations of vitamin A are commonly
used as a measure of vitamin A status When 11ver
reserves are lower but without any clil.nica1 signs a
marginal status is known to eXlst Several
indlcators have been suggested to identify this
group More recently a modified relative dose
response (MRDR) test has been suggested to be a
good lndicator The procedure measures the serum
levels of retinol (R) and 3-4 dehydro retinol (DR) 5
hrs after oral dose of DR The MRDR is calculated
as a ratio of DR to R The present report is to
validate this test in undernourished children A
total of 24 children of both sexes 1n the age range
of S-11 years were studied After an overnight
fast each child was given orally 3-4
didehydroretiny1 acetate in oil at the dose of 100
ug/kg body weight A single venous blood sample
was obtained S hrs after the dose Upon completion
of the initial test they received either crude palm
oil (8 m1 = 2400 ug/3-caroteneJ or retinyl palmitate
(600 ug retinol) dally for 60 days and MRDR test
was repeated The results indicated that serum
retinol values were significantly related 1nversely to
the MRDR ratio Based on regression lines and by
the pOlnt of intersectlOn it was found that MRDR
ratlo of 0 046 is the cut off as lndlcator of adequacy
or inadequacy in vitamin A nutritional status All
the children were found to have less than 0 046 MRDR
after treatment with vitamin A or red palm 011
indicating the adequate tlssue stores It may thus
be concluded that MRDR is a good indicator of
vitamln A nutritional status

CASUAL VS FULL BREASTMILK EXPRESSION
EFFECTS ON MEASUREMENTS OF VITAMIN A AL RIce RJ
Stoltzfus 'CL Kjolhede 'A de FranClsco 'MA Wahed
'J Chakraborty I The D,VlSlon of Human Nutntlon The Johns
HopkIns Umvermty SChool of Hygume and Pubhc Health
Baltlmore MD USA 'Internabonal Centre for Diarrhoeal
D,sease Research Dhaka Bangladesh

Durmg the enrollment round of a commumty based maternal
Vltamm A supplementatlon study of lactating women (2 ± 1 wk
postpartum) m Matlab Bangladesh we randonuzed study
partlClpants to two methods of breastnulk collecbon For
casual breastnulk collection mothers (n=110) manually
expressed < 5 mL of breastnulk during therr home vlSlts
(median tlme of collectlon=1145 h range 0920-1735) For full
breastmllk collecbon mothers (n=110) came to a clinic where a
manual breast pump was \.Wed to express the entlre contents
of one breast whlch had not been used to feed an mfant for ~

2 h (median tlme of collecbon=1200 h range 1045-1355) All
mllk samples were analyzed for thror fat content usmg the
creamatocnt test and for Vltamm A usmg HPLC techmques

The tlme postpartum tlme of day of sample collection and
bme since last feed all mfluence the fat and therefore the
Vltamm A content of mdlVldual breastmllk samples A
challenge m deSlgrung populatlon-based surveys of
breastmilk Vltamm A content 18 that one must either obtain a
representatlve sample of mllk or else control for the vanatlon
m fat content Expressmg Vltamin A content as a ratio to mill<
fat 1s a promising strategy for controIl1ng for th1s sampling
vanabon We Wl1l report whether populabon results from full
breastmllk expressions differ from casual samples of milk
after controllmg for mllk fat content

The use of breastml1k Vltamm A content as an mdlcator of
Vltamm A status at the cornmumty level has recently been
rec81ving mcreasJ.Ilg attentlon However appropnate
methods for breastmllk sample collectlon and analyms have
not yet been extenSlvely tested The results from tlus study
will have practlcaI implicabons for those planmng such
populatlon-based studles m the future (Funded by USAID
Offtce of Nutnbon)
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EVALUAT10N OF PARAMETERS OF VITAMIN A STATUS USING DATA
FROM BREA:>TFEEDING AND NON BREASTFEEDING WOMEN
S de Pee Y Yumar C E West Vluhllal Depanment of Human Nutrlllan
Wagenm=en Agncultural Umverstty The Netherlands and NutrIuon Research and
Development Centre Bogor IndoneSIa

Data from a cross secnonal stud, (unpubhshed) and an mtervenuon study (The
Lancet 1995 34675 81) m breastfeedmg and non breastfeedmg women m West
Java were used to answer the lollowmg quesuans on vltannn A status parameters

*' Breastnulk retInol content
1 Does wlk retmal concentrauon depend on the age of the breastfed child?
2 Should wlk retmol concentration be expressed per volume or gram ffillk far?
Modified relau,e dose response (MRDR) method
o How senS\(lve IS the MRDR method to detect margmal semm rennol levels?
4 Does the MRDR method behave dlfferentl} m breastfeedmg and non

breastteedmg women?
Detectmg change m vltamm A stalus
) Which paramerer IS most sens\(lve for detectmg a difference m change of

vltamm ~ status'"

We have found the followmg answers to those questlons

1 The concentration of retmol and of fat m ffillk were both lower m women WIth
a breastted child younger than 7 rna (n=67) as compared to those With an
older chIld (n= 108) The retmol content of mIlk fat was the same for all
women WhlCh was also true for serum retmol content

2 The dIfference m change as found m the mterventlOn study between the
ennched wafer and the control wafer group reqUIred 36 and ]39 women per
oroup when lIUlk retmol concentranon was expressed m terms of volume and
of fat respecnvely Thus m terms of volume IS better
Of 9~ breastfeedmg women WIth serum retmol <070 I'moliL 26% had a
MRDR rano mdlcatlng nonnal vltamm A Slores « 0 06) Such a difference
cannot be explamed by low retmol bmdmg protem (REP) levels or wecnon

4 Breastfeedmg women had a SIgnIficantly lower serum retmol concentranon for
a gIven DRIR rano rhan non breasrfeedmg women TIllS raises rhe quesnon
whether different cur off values should be used for different popularlon groups

5 The difference between the ennched wafer and rhe control wafer group could
have been detected for breasrml1k relmol concentration MRDR method serum
REP and serum retmol With groups of 6 53 35 and 19 women
respecnvely For thiS populaHon With basehne serom retmol levels of 0 85
I'moi/L serum rermol was thus the most sensltlve to derect a dtfference m
change of vltarmn ... status
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INDIRECT CONTROL FOR THE MARKETING OF FORTIFIED FOODS
SUGAR WI~H viTAMIN A Ai'JD SALT WITH IO::JIN<:: THROUGH
MICRONUTRIENT CANTONAL SCHOOLS N Ramirez Nutntlon Program
UNICEF and THE MINISTRY OF EDUCATION Guatemala City GUATEMALA

Guatemala Imtlated a sugar fortification program with vltamlr A n t~e early
70 s becoming the pioneer In this field However the program did not Include
an effective mOnltonng and control system In order to determine In what
condition fortified foods reached the population In 19Q2 after an initiative
launched by the San Carlos Un verslty In Guatemala and the Congress the law
that regulates food fortification was reVised and Decree 44 92 With Its
subsequent regulations were promulgated and are currently In effect The
Ministry of Education approved the creation of an indirect control system for the
marketing of fortified foods With technical assistance from UN CEF ard support
from the National Commission on Food Ennchment and Fortification which was
created to ensure enforcement of the law From the total offiCial rural schools
scattered In the 22 departments of the country 417 mlcronutnl'-"t senlinel
schools were randomly selected Teachers were trained on the Importance a
fortified foods consumption the Implications of deficiency prevention measures
and sample recollection registration and submiSSion A random sample of 20
children who prOVided sugar and salt samples from their homes ;vas established
In every school T1e study had a duration of one jear With active partiCipation
from the deCISion making level the regional directors supervisors school
pnnclpals teachers students and their families achieving an excellent level of
reception of program messages The samples were analfZed In laboratones
from INCAP The results obtalrled help to determine the level of fortlflcat on
contained In sugar and salt reaching the homes and tne amount of micrograms
(~g) of retinol and parts per million (ppm) of Iodine that these children are
consuming Preliminary analySIS show that 67 49% of sugar samples have less
than 10 ~g and from these 334% are under 5 ~g 271% are between 1020
~g 5 4% are over 20 ~g and only 001 % do not contam retmol Eventhough the
sugar fortification process has received Improvements It IS necessary to Jom
forces In order to optimIZe the program In the case of Iodized salt 306% of the
samples meet the levels determined by aw \30 00 ppm} 578% are under
30 ppm and from these 348% show levels under 15 ppm 18% are over 105
ppm and only 9 8% do not contain Iodine

IDENTIFICATION OF CULTIVAR!:> OF A WIDELY CONSUMED MeSOAMERICAN
SQUASH OF HIGH B CAROTENE CONTENT F Vasquez B Barr~entos

E Pretzanzin E Carrillo A Morales K Molinal R Benav~desl

y 0 Dary' School of Agronomy Un~vers~dad de San Carlos de
Guatemala and 'Instltute of Nutr1t1on of Central Amerlca
and Panama (INCAP) Guatemala Clty Guatemala

Infants (1 3 years old) are the most at risk group to
suffer vltam1n A def1c1ency Fort1flcatlon of staple foods
1S 1nsufflClent to guarantee coverage of thls group
Therefore promot~on of appropriate v~tamln A rlch waning
foods lS needed A Mesoamerican squash (Cucurb~ta sp) 1S
wldely ut~l~zed ~n Guatemala and neighboring countr~es as one
of the most common foods lntroduced early ~n the wean~ng

period The purpose of thls study was to ldentify cultlvars
of this kind of squash whose frults fit consumer
predllectlon and at the same tlme are good sources of fJ
carotene It lS expected that agronomlc characteristics of
the promlslng cultlvars could be further improved through
genetlc breedlng

Twenty squash cultivars were selected from productlon
reglons 1n highland Guatemala Seeds from these cultlvars
were planted simultaneously followlng d rectangular 4 x 5
frame wlth 3 replicates in the farms located on the
Universad de San Carlos campus flfty seven variables (31
quantitative and 26 qualltat1ve) were studled lncludlng
agronomic propertles consumer preferences and frult content
of fJ carotene and other nutrlents

Consumers preferred flat shaped medium to large sized
frults w1th deep rlbs a smooth and large ring left by the
flower structure and wlth dark orange flesh The latter
tralt was associated wlth the fJ carotene content WhlCh
varled from 10 to 60 REllOO g fresh welght Four cultlvars
were identified as promislng for further genetlc improvement
because they showed good economiC and agronom1c features as
well as an adequate fJ carotene content (40 REIIOO g)
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A NOVEL A~D SIMPLF QUANTITATIVE METHOD TO DETERMINE RETINOL
IN FORTIFIED SUGAR K MO]lna 0 Dary MGuamuch and G Plrir
Instltute of Nutr~tion of Central America and Panama
Guatemala Clty Guatemala

Analyt~cal methods to determine micronutrients are
requ~red for the quallty control and qual~ty as"urdnce of
food fortlf~cat~on programs Quant~tat~ve methods are
preferred because of theIr accuracy and preCISIon However
somet~mes these methods are too compllcated or labor~ous to
be practical and they are replaced by semi quant~tative

alterndt~ves Th~s has been the case for v~tam~n A fortlf~ed

sugar The eXistent quant~tat~ve assays are based on ret~nol

extractlon b) organlc solvents wh~ch are volat~le and
explos~ve espec~ally in warm condit~ons tYPlcal of the
reglon where sugdr mll1s are located The purpose of thls
study was to develop a quantitative method to determ~ne

retlnol ~n sugar avold~ng the use of hazardous solvents
The new method uses a Sep Pak cartr~dge conta~n~ng a

C 18 resin Retlnol blnds the hydrophoblc reSln wh~ch

replaces extractlon w~th solvents Weak bound and interferlng
substances from sugar are eluted Wl th ~O% lsopropanol Then
retlnol ~s released wlth pure lsopropanol and quant~fied by
means of ~ts absorbance at 325 nm ~n a UV/V1~~ble

spectrophotometer
The method shows perfect linearlty up to 90 ~gjg w~th

detect~on and qUdnt~f~cat~on l~m~ts of 0 3 and 1 0 ~g/g

respectively The intra assay var~abillty is 5 2±1 57 and
the inter assay var~abl1~ty ~s 13 6±1 7'1 Values of these
parameters are better or similar than those of current
methods Recovery~" lower (761 compared to 90 95'1) than the
methods based on extractlon by solvents However once the
results are corrected with the proper recovery factor WhlLh
lS reproduc~ble they are rellable The practlcal
appl~cablilty of th~s method under m~ll labordtory
cond1tlons stlll needs to be conflrmed

BY PRODUCTS OF THE REFINING OF AFRICAN PALM (Elaels
gUlnel'nsLS) OIL AS A SOURCE OF CAROTENOIDS AND FAT Ii
Mo1~na Cruz* R Perez* E de Mejia C de Bosque@ M Selle*
and R B1essanl@ "Un~verstdad del Valle de Guatemala @INCAP
Guatemala Clty

Raw palm 011 (RPO) and lts reflnlng soapstock waste are
rlch sources of fl carotene The effect on carotenolds of
storage or ac~dulatlon of soaps tacks to convert them ~nto

edlble fatty acids was stud~ed together with the use of the
fatty aCids ~n the dlet of laylng hens RPO and lts
soapstacks were found to contaln 550±32 and 286±22 ppm total
carotenoids (dry welght) these decreased 36% and 481 after
one year of storage at room temperature Soapstock
aCldulation d~d not change total caroteno~ds significantly
High performance llqUld chromatography (HPLC) analysls
detected less carotenes in the 011 by products compared to
RPO but no change was detected In carotenold composlt~on due
to acidulatlon In RPO 64±21 of carotenoldes were beta
carotene wh~le 53±41 and 46±61 were beta carotene ln
soapstocks and fatty ac~ds alpha carotene accounted for
20tO 4'1 l6±l'! and 19±3'1 of the carotenolds ln the three
mater~als Dupllcated groups of 9 laying hens depleted of
carotenolds far 3 weeks rece~ved as fat 6 8 or 101 fdtty
acids 67 RPO or 51 anlmal lard Carotenold levels ln the
dtets were 9 12 and 15 ppm 1n the fatty ac~d diets and 33
ppm for the RPO dlet After 3 weeks the carotenold levels
and p~gmentat~on of the egg yolks far the RPO and fatty acid
dlets were slgn~f~cantly hlgher compared to the control wlth
an~mal lard There was no detectable change ln egg weight
or product~on nor In food consumption dur1ng the 3 weeks
Palm oil acidulated soaps tacks could be used as a source of
carotenolds and fat
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PRETESTING OF VITAMIN A RELATED MESSAGES AND
INTERVENTIONS AIMED AT GROUPS AT RISK IN EL
SALVADOR. YE Ayala ME Claros* *pAHO EI Salvador

A fonnat1ve research about Vltamm A was carned out m
two commumtIes ofthe Paracentral regIOn ofEI Salvador Based
on thIs study a commumcatton plan was developed educatIOnal
messages were deSIgned and matenals '" ere adapted to respond to
the cultural context and audience bemg targeted health
commumty personnel and mothers ofchtldren under five years old

The matenals mcluded calendar posters recipe cookbooks
IllustratIons and radto programs The pretestmg mcluded mtervlews
and focus groups The nchness of the mfonnatlOn was used to
adjust the matertals as to actIOn plans that WIll guarantee promotIOn
ofpract1ces m the future Among the subjects mcluded relative
value of models regardmg clothes e'qlresslOns colors sizes and
mothers' roles and attitudes In the recordmgs tone of vOIces
vocabulary duratIOn of dialogue Importance of durat10n of the
background musIc used m messages Additional relevant aspects
menuoned were the mfluence of local a, atlablhty of foods and Its
economic access enabbng mothers to mcorporate them mto the
famtly diet

All the elements ment10ned proVided enough details for the
deSign of the communicatIon strategy m the commumtles They
were also lffipOrta1tt to Implement other mtervent10ns such as the
promot1on ofspeclfic food crops and commercial exchange offood
products

Other cultural tOpiCS that were ortgma1ly not conSidered by
the researchers were Ident1fied as Important factors for the
lffiplementat10n of the program

Poster Presentatmns

VITAMIN A DEFICIENCY IN THREE MICRONESIAN NATIONS IN THE
PACIFIC MlIUStnes of Health of Kmbatl Federated States ot MicroneSIa and
Marshall Islands Jane Paterson and Selma Khan UNICEF FUI Neal Palafox 10hn
Bnrns School of Medlcme UmversllY of Hawau USA

An assessment of the prevalence of Vltamm A defiCIency (VAD) has been
undertaken by a vanety of agenCIes m three MicroneSian naUOns In the PaCific
Fmdmgs of populallon assessments to date are descnbed

For Kmbau (population 78 300) anecdotal eVIdence and chmcal observations of the
ocular stgllS ofVAD began from the early 1980 s In 1989 4614 chtldren aged 6
months to 5 years were assessed and 14 7'" cbmcal VAD found A comprehensIVe
control project began lD 1991 mcludmg 4 monthly capsule distributIOn to cluldren
from 6 months to ~ years From Mmlstry of Health records and anecdotally m 1995
the prevalence of cbmcal VAD has dropped among young children but mght
blmdness among young pregnant women IS bemg Illcreasmgly noted

For Federated States of Mtcronesla (populatIon 105 900) VAD has been well
defmed m Chunk State (population 52 9(0) In 1989 a stateWIde survey found that
almost 50% of 3-6 year old cluldren had abnormal vltarmn A status as measured by
conjunctival unpresslon cytology Serum reunol levels ot cluldren 18 months to 6
years assessed as part of a larger study m 1992 confIrmed these r""ults

For Marshall Islands (populatIOn 54 700) a 1989 National Nutrltlon Survey drew
attenuon to VAD 10 1994/5 serum retmollevels of chtldren aged 2 6 years were
measured (at Institute of NutritIon College ot PhySICIanS and Surgeons Columbia
UmvcfSlty) and the prevalence of VAD was found to be alarmmgly hIgh

NATIONAL VITAMIN A SURVEY IN LAO PDR
A Malyavin V Bouphany A Arouny and N Cohen MInistry of
Health Lao PDR and UNICEF Vientiane

No detailed and countrywide Information about vitamin A
status has been available for Lao PDR In April May 1995 after
development of a protocol approved by the MOH UNICEF and
WHO two VIllages from each of 17 Provinces were randomly
selected In each Village 100 children aged 0 71 months were due
to be surveyed and 20 of their mothers Indicators of vitamin A
status Included night blindness for which there are several local
terms breast feeding history and 7 day recall of frequency of food
consumption (Helen Keller International Food Frequency Method)

The final survey population was 3 376 children aged 0 71
months and 680 of their mothers Night blindness rate was 0 7%
for children aged 24 71 months Five percent of women of
childbearing age were night blind and 5 4% of lactating women
Nlqht blindness was exceptionally prevalent In pregnancy 11 5%
Night blind children and mothers were found In Virtually every
Province In a sub sample of children whose eyes were examined
one child had Bltot s spots and one child had a corneal ulcer

Virtually all children were breast fed up to 12 months On
the other hand almost half of the children were already given pre
masticated rIce In the first month of life A third of children had not
eaten DGLV dUrIng the seven days prevIous to the survey Yellow
vegetables and frUits were consumed on fewer than three days
dUring the prevIous seven days by about 75% of children and
mothers Night blind children were Significantly less likely to have
eaten DGLV or to have been given fried food8%

559'

20%lI%

Prevalence of VAD m Chunk FSM 1992 and Marshall Islands 1994
Vltamm A Status Chunk Chunk Marshall Islands

18 34 months 3 6 years I 5 years
n=218 n=137 n~444

459' 239' 37mNormal > =2Ougldl
'Iol:oderate
defiCIency 10 19u9/d1
Severe
defiCIency < lOug/dl

Effons to coordmate short and long term mterventlons to address the problems of
VAD among Island popuiallons hvmg on small low lymg atolls and spread across
lIII1llons of kIlometres of ocean present a parllcular challenge and are ongomg

Other factors such as seasonal variation stili need
Investlgatlon But shortage of vitamin A IS clearly putting children
and women In Lao PDR needlessly at risk A Plan of Action
fOCUSing on the most vulnerable groups ,s being Implemented
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PROORESS OF VITAMIN A DE FlCIE!!!CY CONTROL PROGRAMME IN

VIETNAM

Ha Huy Kbot, Nguyen Cong Khan Hoang Viet Thang NatIOnal
Inslltute of NutntlOn HanOi Viet Nam

Maqatta Tolvanen, Nguyen Quang Trung UNICEF Office HanoI,
VIetNam

Vltamm A defiCiency ltas long been one of major nutnuonal problem
survey 10 Viet Nam Tlns was shown by a study carned out m 1985
1988 by the Nanonal Insl1tute of Nutnl10n (NlN) 10 collaboranon With
the Insutute of Ophthalmology The prevalence of aeuve forms of
severe xerophthalmIa was seven urnes lngher than the WHO cut off
POlDt for pubhc health slgndicance From 1988 With the support of
UNICEF a mass dlstnbuuon of Ingh potency vltamm A capsule
campaign ltas started and expanded over the last four years Smce
1992 the vltamm A capsule have been produced locally

As a long term strategy nutnuon educallon and promollon of VAC a
system that promotes a form of domeSllC agnculmre m wlnch food
gardenmg fish reaong and ammal 4usbandIy are mtegrated With the
support of UNICEF and FAO

In 1994 a nabOnaI survey on vltamm A defiCiency and proteID
energy malnutnllon was camed out by the NIN With the aSSIstance of
UNICEF and Helen Keller Internabonal Result of Ihts survey has
shown that the prevalence of chOlcal xerophthalmta among under 5
clnldren 18 lower than WHO cut off pomt for pubhc health
slgmficance Efforts should be conllnued m order to sustam these
success and to reach the goals for the year 2000

GREEN LEAYES ARE THE MAIN FOOD SOURCE OF
VITAMIN A FOR CHILDREN IN SOME AREAS OF NIGER .H
DelIsle and S Bakan Dept of Nutntlon Umverstte de Montreal
Montreal (Que) Canada

Vltarmn A (VA) defiCIency IS a publIc health problem m most of
SahelIan Afnca Informatlon on VA mtake and other defiCiency nsk
factors among children IS needed for appropnate food based strategies
Tlus study was conducted dunng the ramy season m 18 villages of
Bouza and Ouallam dlstncts m western Niger Maternal mtervlews and
a food frequency questlonnlllre were used m a random sample of 470
weaned children aged 2 4 years All cluIdren were weighed and
measured VA status was detemuned by the modified RDR test m a
subsample of 144 chlldren Median VA mtakes were respectlvely 273
and 677 RE m Bouza and Ouallam (p<O 001) Nearly half the
children of Bouza had VA mtakes < 250 RE compared wtth 6 % m
OuaHam MedIan VA Intake from green leaves was 78 ER In Bouza
and 587 RE In Ouallam and accounted for 36% and 86% of VA
IOtake, respectIvely Arumal foods prOVIded 35 % of total VA Intake
m Bouza and only 8% m Ouallam Slgmficant household/maternal
mdicators oflngher VA IOtake m muillvanate analyses were ownership
of catlie fresh green leaf supply m the dry season and maternal
awareness of VA defiCIency Although VA mtake was much lngher
the rate of margmal chlld VA status was as high 10 Ouallam (77 %) as
10 Bouza (74 %) ThIS may partly reflect the lugher rates of child
morbidIty and stunllng m Ouallam than m Bouza two factors that
were mdependenliy assocIated WIth poorer VA status VA trom green
leaves contnbuted poSItively to VA status although the % oftota! VA
mtake from plant foods showed a nearly slgmficant negatIve
assoclallon (p= 10) The supply of green leaves may therefore
compensate for lImited access to rellnol contll1mng animal products
but these prehmmary findmgs are m keepmg With the suspected low
bioavaIlablhty of provltamm A m developmg areas where mfectlon
and dIarrhea are common m children
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XEROPHTIfALMIA PRtV \LENCE IN TEN DISTRK I ~ OF THl rAR AND MID
WbSTCRN REGIONS OF NEPAL Mary Lmehan A.hoke Shrestha Bharat B!!lJ, and
DaVId Nelson Heallh and ChIld SurvIval Fellows Program Johns Hopkms UrnverS1!y
Salumore MD and Ne'" ERA Kathmandu Nepal Nepal Vltamm A Techmcal
Asslstancc Group Kathmandu Nepal

A cro•••ectlOnal survey of 18 920 chtldren 6 60 months was conducled 10 ten d1Slnc1l>
ofthe Far and MId Western regions ot Nepalm two round; June ~eptember 1993 and
May August 1994 as part of the Nepal NallOnal Vltamm A DefiCiency and Control
Program of the MmlstIy of Health The obJccuve at the survey "'as to obtam baselme
dala on the prevalence of xcrophthalmIa m order 10 pnon1JZe dlslncls for phased
program ImplemenlatlOn A randomly selcctcd sample ofchildren m !he survey d,slncls
were exammed fOl the pre,ence of chmcal Slgas and symptoms 01 xerophthahma and
rrud upper ann cIrcumference was taken for cach chIld 10 delennlOe nUlnl10nal slntus
The prevalence ofOlgns and ,ymploms of xerophthalmia was XN 1 37/0 XB 3 III

X2 & X3 0 16/ XS 0 41 /0 Cluster analySIS was conducted to delenmne key
predICtors of xeroph!halmla Of the 2,0 clusters sun e,ed 195 had prevaleoce of BItat ,
'pols exceedmg 0 5 I the WHOIIVACG cui offfor a ,e,ere pubhc heallh problem
Bllot s spols were found m all three ecologIcal zooes bul cluslers Wlth !he Iughest
prevalence (4/ Sltot, spots and Iugher) wcre more hkely 10 be more hkely to be
located In remote mOllntam area" where there are long penods of food dehLlt and term
areas where there arc Imny landless hou'ehold, Chromc and severe maInutrmon
appear to be an Important underlymg deternunant of Yllarrun I\. defiCIency 10 Nepal

Boy. were at slgnmc,ntly higher nsk tor S,lul, ,pot, than girls With boys m Humla
haYmg nearlY t"'lce ihe fl •• for Bltol s spots as glfls Regress10n andlysto found ihe
follOWIng faclors 10 bc ds;ocIaled ",ih mcrea.ed mk for Bltol s ,pots MUAC
<12 5(OR=2 84) brea.tfeedmg(OR=243) malernal hleraev (OR=2 10) household
vegetable productIon(OR=1 83) con,umpllOn at Ie.. ihan 10 Vllamm A nch foods m
the last week(OR=1 27) nnd h"tOly ofmghtblmdncss m ihe mother (OR~I 19)

V. eanmg age chIldren arc at h1ghe,l mk Jar Bltot • "Pots but nsk conlmues through at
least 60 months of age rmsmg unportant questIons about ihe 'Ilarnm A s1alu, of
adolescenl girls and women of child beanng nge Although !hey are unhkcly 10 exlubll
chmedl "go' and symptoms at xerophihalrnJa they are hkely 10 h"e ,ubchmcal Vl1arnJn
A defiCiency and matlequdle ,Ilamm A ,Iore. tor ge.lauon and laclallon m addJuon to
other mlcronutnent defiLlencles The pre" ak,u(..c and l,.xtl,."I1t 01 vltamm A deficlency
among women of replOductI,e age m Nepal ,hould be further exammcd Successful
program mten.enhons must address maternal nutntIOnal ~tatus as well os household food
secunlJ

Auenment Or "Itamln A dtfidenc.y lIy ophtalmologleal
uamhllltJon "rum retmol eontentnltlnQ and RDR telt m
preKllOol zal~.n dlildr.M Ph DoD/Kmt D Brllllseurl, M
Dramllx!, Baums. Ngoy" P Mweze Z1htntfula' F Vertongen Ph
Het1lIIln l ISchool of PublIC Health Free lJtUVerslt)' of Brussels
Belgium. 2 UntverSlty Ch.ldren 8 Hospital QUOOl1 Pablole Free:
UiUverJlty ofBru9~ BelglUlU ) Umye~ty Hospital Sam\: Plene
Free UmvllI"&Ity of Bntsseill. Belgu.lm • Centre dll IlIlCherche en
SCleIlcot NlItwelles {CRSN) Bukavu 2aJre
Vitl\1nln A Itawl WIl5 8$sesllell In 41:!5 pre!1CbDOI ctuldrell selllCted lit
random 10 8 [\ltul .eIl In the proY\llCC cf South-KIVU m Zaire by
U4IJI8 three rnetbotfs op1ttalmolllgu:al examll1atlon retinol UiNm
ClOllccntratlon and Relative DNe Response (RDR) fest Tile chIldrell
IItudled werco more lllUnted dllln wllllted (66 3% VllC5U9 122%)
lKlCordmg ttl W81erlow C1MStficallol\. Serum concenlratmn of
albWllID. retlDol bll1dlfl.9 protem and transtyrelln were below the
lower Imut of normally rep<Jmd valua In respectlvllly 160, 65:)
and 40 4% of the cIu1dren The onl)/ ophtalmolo81cal 8lgns cf
Vltlll1lln A defiCIency were two <JllI;IlB Qf Illght blindness which
representl II prtlVallln~ of () 68% DllfiaOllt serum tettnol
COIlc:enlratlon (<:0 3SlImollL) wal fOlll1d III 191% of IhEi whole
S1udy populMion Il'ld 1lI I() 4% I)f a 9ubsample cf cIuldren 10 better
nutntmlllll ,Iawil and non mfect«l (SClturn IIlbwmn OOlllOlllntnlhon
>=3SgIL _ght for heJght z.seore:- 2 and C·Rea.ctJve Prole'm <::

10ms/L) RDR teit roall.Sed ID a reduced sample of79 IlUbJecls was
abnomW for 7 6% of thI: chlldrell lnrt &bowed a low &el1$ltlVlty
wften compared WIth serum relmol concenlratlon The lmpheatlon
of !heBe resuhs for the lI1tl:fprctattOIl of senun retlll[)! valuu and
RnR test III populations with a hlJPI prevalence of profem energy
malnutntlon and mt«non WIll be dl~95cd

SuppQnecl by a grant from the Fonds de la ReehcrclL" SClcntlfique
M6dlCllle (FR.SM), c:ontraet 3 4S0S 94 and the Van Buul"«I
FoW\datloD

XVIlIVACG MEmNG



Surveys

THE VITAMIN A STATUS OF SOUTH AFRICAN CHILDREN 6-71 MONTHS OF
AGE RESULTSOI'THENATIONALSURVEY 1994

The South Afncan V,tamm A Consultallve Group (SAVACG)

The paucity of data on the vltamm A StatU9 of South Afncan chJ.1dren necessrtated thIS

nalLona} survey A nahonal probability sample was drawn With reasonably preclSe
estunates for each provmce A total of 360 enumerator sub-thstncts were studied of
WhiCh 358 were avaIlable for analyslS (163 rural and 195 urban) SympLoms of Impa red
VISlon and cllmcal eye SignS of vtlamm A defiCiency were determmed accordmg to \VHO
cntena Serum vltamm A was detenmned by HPLC A total of 18 219 households (19
003 rom,has) Were stud,ed Of Ih. 11 430 chl1dren meluded m the study 6 469 and 4
961 lived In rural and urban areas respectively A total of 4 788 blood samples were
drawn With a SimIlar number from rural and urban area!l The age dlStnbulIon of the
children sampled was farrly consistent across aU age groups

NattonaUy 12r of cJu1dren were reported as havmg mght bltndnes8 Bltot s spots were
seen m 04-08% cornea) xerosIs 111 0 2..Q 7" and keratomalac13 or corneal scar m
o 1<f of chlldren There was no dJfference In the prevalence of symptoms and chmcal
yc SignS between rural and urban areas The mean serum vllamm A concentration of

all chlldren was 23 9 pg/dL The mean concentratLon of serum vltamm A of chiLdren
bvmg 10 urban areas was 15 r hIgher than that of chIldren m rural areas 810chenucally
the nalmnal prevalence of vltamm A defiClency was pres nt In 3% of the toml
populatton However the nahonal prevalence of margll1al VItamIn A status (serum
vdamm A concentratlon < 20 ~gldL) was 339' and ranged from 189' m the Northern
Cape to 43 f{ in the Northern ProVUlce Margmal vllamm A status was also Slgmficantly
(p < 0 00l) more prevalent Ul the TUfal (J8C') than m the urban areas (159') A small
percentage of chIldren (1~) bad a serum vltamm A concentration greater than SO pg/dL

The prevalence of margmal VJtamm A slatus was lowest m the youngest chIldren
Cluldren of mothers WithOut formal educatton or With less than five years of fonnal
education were more than twice as hke1y to hove a low vrtamm A status than chLldren of
mothers With a standard 10 or higher level of educatIOn (Chi square for hoear trend =
83 P < 00001)

In conclUSIOn the findmgs of thlS national survey mdtcate that 1 10 3 cJu.Jdren have a
margmal vltamm A status On tlus bastS and accordmg to WHO cntena tlus survey
tdent:1fies South Afnca as haVIng a serIOus publ.J.c health problem of vltamm A
defiCiency

VTTAMINE A DEFICIENCY AND CHILDREN FOOD CONSUMPTION
BETWEEN TIIE AGE OF 6 TO 84 MONTIIS IN TWO RURAL AREAS OF
GUINEA

ScheIlldnn J F Resmkoff S Sakovogw V Donzo M Kamara F Barry 0, Daffe M
Nvandagazl P

A cross secllonal studv was carned oul In Mav 1995 m two clusler sample~
of 1500 chtldren selected by chance In rno drlferent regIons of Gwnea (Middle
Gumea m the FOula Djalon Mountams and HIgh Gwnea m the east plains) for
ophthalmolOgiC e'UlIllJnatlOn and anthropomelnc measurements Two subsamples of
500 chtldren were selected for mothers mtervlew concermug their chtld food
consompllon The HKI food frequency me1hod ...as apphed and Illness related
mdIcators such as dIarrhea and fe>er "ere recorded

Prevalence of mght blmdness was 0 6% m thc montams region and 0'1-.
m the plain region Prevalcnces ofBltot spot were respecUvely 0 1% and 00'1%

Underwelghted chIldren « 2 Z scores) were 26 9% m the Fouta DJalon
mountams and 27 3% In the east plams Wasled prevalences were near the same (7Ii
m Middle Gwnca and 5 8% m High Gwnea 001 stunting "as less Important m
Middle Gwnea (21 2%) than m Htgh Gwnea (353%)

The study ofweekh consumpllon ofYltamme A nch food re>edled that
3051. ofMiddle Gwnea chtIdren ate ~Il A nch food Jess than seven limes a week
and 7 40/ never ate an) In Htgh Gwnea 10 4/0 ale less than SC\en lime and 2 I I at
anvtlme

The mean frequency of consumpllon ofanImal source ofvII A was 22m
MIddle Gwnea and 3 6 In Htgh Gwnea The mean frequency of consumpllon of
arumal and plant source ofYlt A (weIghted by the source) was respeetnely 381 and
'I 23 The mam ddference 111 anImal ~IIamme A source seems to be a more frequent
consumpllon of fresh fish In High Gwnea

Illness related mdIcators are parado'<aIly better In MlCldle Gwnca ...ere
xerophtdInlla prevalence IS htgher

Vttannne A defictency seems to be marginal In those populalloIls and a
bJologlcaJ assessment should be performed before defimllve conclUSIOns
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VITAMIN A DEFICIENCY IN KENyA

Ngare DK Faculty of Health SCIences MOl UllIveruty POBox
460_ BOOmt Kenya Nlonlle EW ClImcal Research Centre
KEMRI Muttunga IN Medical Resealch Centre KEMRl

Vitamin A deficiency one of the most tragic mlcronutflent
deflclsnclIIls whIch affects about 10 million clllidren cllRlcafly and 60
million subcflRlcally Is the most preventable cause of Irreversible
blindness It causes blindness to 350 000 children each yeer of
whom 60% die within one year of becoming blind PflOI to thiS
survey the extent magnitude nOl the geographIC dlstllbutlon of
vitamin A deficiency In Kenya was known Vitamin A deficiency was
assessed among 6425 preschool children (3298 boys and 3127 91rlsl
aged 6 72 months In 27 clusters randomly selected from 14 dlstllcts
representative of the country The defiCIency wes assessed both
clinically through the assessment of clinical signs and biochemically
uSln9 HIgh Pressure LiqUId Chromatography (HPLCI The results
indicate that the mean serum retinol was 0 84 mmol/l .±.. 0 58 SO
(all children pooled} The mean serum retinol by sex was 0 82 .±.
051 SO end 087 .±. 065 SO (p-O 006) fOl boys and girls
respectively 8 2 percent of the children were severely Vitamin A
defiCient 1<0 35 mmorlll and 35 3 percent had marginal vitamin A
deficiency « 0 70 mmol/ll Clinical examination results also show
that 15 children 10 2%I had Bltot s spots IX 1BI 5 children (0 1%}
had conjunctIval xerosIs /X1A} 53 children 108%1 had corneal
xerDStS"fX21 ena 3 chIldren to- 0"5%} ha:ch:omea! scars IXSI ThTs
survey the first national mlcronutrrents survey In Kenya
demonstrates that regardless of the assessment method used
vltamlO A deficiency Is a sIgnificant public hllalth problem 10 Kenya
which requlfes urgent attention Geographically the results show that
the problem Is prevalent In Kwale Mombasa KltUl Banngo K,sumu
KISII Bungoma Gansa and Mandela ApproprIate well planned
Interventions need to be targeted to these areas and the at risk
groups

VITAMIN A VEFICIENCY PREVALENCE SURVtY IN NILA~AGUA

GE Nava.6 , M Zei.a.ya, A NoguV1.a, M-tvu.6tJty 06 HeaLth, Managua
N-<.c.aJr.a.gua

The n.a.t..<.ona../'. rzu.;t.lu,t{.on 6uJtvey 06 1966 te.evea.ted a v.danu.n A
de6-<.ue.n.c.y wfuc.h cUd no.t te.e.a.c.h leveL!, 06 pubuc. heaLth
Hgru.6-<.c.af'l.c.e ac.c.ate.d.tng .to .the.n.-c.lIJlJl.ent cJLdrvua 11 % 06
c.fu£.dJten wdh 6eJ!Wn te.u;{Ml leveL!, be.£.ow 20mc.gldl Fate. .the
nex.:t 28 ye.aM, N-<.c.aJUtgua ~u66e1ted IUVLthqu.a.l1.e, waJz., tmd
!u.vvuctmu wah COJUtaVLt decLwu -<.n -<.nc.orne and nu;t.Jut.wnaX
6.ta.tu..6 In ate.deJt .to a.66v..6 .the. CW!Jl.eVLt vaamw A -6~on
and pitm appte.op-<.a.te c.orWwl pte.ogtr.am6 a v-<.tanun A de6<uenc.y
pILe.vaXenc.e 6WLvey ('{'a.6 c.onducted .{Yl a na:t<.onaX oarnp£.e. 06 7191
c.fu1.dJten 12-60 mM 06 age, 6.t:!I.a;U6-<.e.d by majate. popu£.iUA.on
glLOup6 Managua., othe.tL WLban and ltWtaX Mea.6 Vaanu.n A
6ta.tu..6 Wa6 eva1Lta.te.d by 6eJ!Wn ILeu.no£. c.onc.en.tJuvtwn (HPLC)
and eketatty -tVLtake. a.6 me.MWLed by 24 hJt !tec.ail Souo-
ec.onom-<.c. 6a.ct0/u' and !tec.en.t mate.b-tcU.ty we.tLe aLIa eva£ua.ted

OveJtaU pte.evaXenc.e 06 £.aw 6VLU.m !teL<.nai leveL!, Wa.6 29%,
a66ec:tLng age gILoup6, .6exv.. and ge.ogM.pfuc. aJz.ea.6 equ.aU.y Uld~

h-tgheJt pte.evaXenc.e -<.n £.owv...t 6Ouoe.c.avwl1U.c. 6tJr.a.ta. Seven-<.Vl
.ten c.fu..td!l.en welte 60und .to c.an.owne lv..6 .thtm 70% 0 tl r.Uuty
~e.c.ammendaL<olu (400 RE] Can6wnp~n 06 v-<.tamw A
c.antCUlUYlg 6aod6 and fia.t we.tLe nat -6-<.gru.fi-<.c.antf.y fLeta.ted :to
-6 eJ1Ltm fLe.t-utO e M:.a.:tL.t6 -thou.g h fLec.en:t -<.Lenv...6 v.. pec..wUy nev eJt
Wa.6

The goveJtnme.l'Lt 06 N-<.c.aJtagua hev, begun tm emeJtgenc.y
.6upp!emen-t:a;Uon efifiolLt lW11ed at pILv..c.hoo£. age cJu1.dJten and
.w exp£.olUng -6U.gM 60M:-t6-<-c.a:Uon a.6 a. !ong-tvrm c.ontJw£.
mea.6WLe
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VITAMIN A STATUS IN IHRU::: AGE GROUP'; OF A
veNEZUELAN POPULATION Solano Rodnbuez L Pena E
Porllllo Z Yepez C E Suul de N R Del Real S Marquez M Dlaz
N y Rodnguez de M L Umdad de Invesltg1clones en NutnclOn
Umversldad de Carabobo Fundaclon C'avendes Ap1rtado Postal
3458 EI Tngal 2002 A Valencia Venezuela

Due to the lack of mformatlon on the nutnltonal ~ltuatlOn of vltamm
A In the venezuelan populatIOn three different age hroUps were
studIed 7~ pre schoolers 423 schoolers and 99 elderlv of low SOCIO
economic mcome from a venezuelan city Serum retmo! was measured
by High efficIency hqUld chronntography and dietary evaluation was
determmed by 24 hour recall and food II equency quesltonnalres The
preschooler~hrouP had serum retmol value~ of'; I + 16 9 /I!,IdL with
a 165% of them In margmal situation (20 30 flydL) and 61% ~howed

madequate Intake « 75% of adequacy) Serum retmol values for
schoolers were 478 ± 193 /I!,1dL with 207% of the chIldren m
deficient levels and 106% m mar!,mal condItIOns while 666%
showed madequate mtake « 75% of adequacy) The elderly
populalJon showed mean serum retmol values of 81 94 ± 54 6 /lg/dL
but 4 04% of them were deficient and 8 1% were m margmal Situation
rrom thIS group 68 had dietary assessment tmdmg that 80 8% had a
VItamm A mtake lower than 400 /lg ER « 75% of adequacy) These
results are md1catlve of the derrangement of the nutntlOnal status of
vltamm A m high nsk groups of the venezuelan population Situation
that 1S first time reported m our country Studies on larger groups are
necessary m order to have a natIonal diagnOSIs A study of 500 pre
schoolers IS now bemg conducted m thiS Umt Venezuelan nutntlOnal
surveillance system should mclude the covel age of thiS nutnent
speCially when fortification programs of pre cooked com flour are
now bemg mtroduced (Supported by (odeclh Umversldad de
Carabobo Fundaclte Carabobo y FundaclOn Ca~endes)

VltamlO A Status 10 YaqUI Indian School Children 10 Northwest
MeXICO ME ValenCia, H Astl~ran, 1. 6onzAlez, J EsptU'Vl, A Cervera
y P Zll~eta. Drrecclon de Nutnclon, Centro de Investlgaclon en
Ahmentaclon y Desarrollo, A C Apdo Postal 1735, HermOSillo Sonora
MexiCO 83200

A nutntlllllal Survey of 300 school age ch11dren (6 10 years ) dlstn1>uted
m 26 rural COmmumtles was conducted on the Yaqw mman conunumt1es enclaved
by one ofthe most unportant agncultural valleys m MeXICO Preschoolers were not
mcluded due to a preY10US Vrtamm A supplement distnbuliOll program Vrtamm A
status was determmed by retmol and carotenOid serum levels according to
(lVACG 1982) For the analYSis of serum retmol and carotenollis the
communibes were claSSified by SIZe diVided mto small (<350) medium (750
1200) and large (>4000) mhabrtants Vrtamm A mtake was assessed m a
subsample of the same school age chIldren (n=98) by means of a 24 h recall
questionnaire WIth the aid of the mother or the person m charge of meal
preparation Serum retmol chstnbutlOo showed that 6 3 % (0=19) of the c11l1dren
were below 10 pgfdl and 40 % (n=120) were m the range of 10-20 pgfdl
Furthennore Slgrufieant dtft'erences (p<O 01) were fuund between the small and
large commUJl1tles (mean ± SEM 19 2 ± 0 8 flgIdI and 22 9 ± 0 7 flgIdI)
respectively Serum carotenOId levels were slgmfieantly higher m large than m
small and mediwn communities (mean ±SEM 78 1±2 5 versus 65 2 ±3 6 flgIdI
and 64 4 ± 3 4 pgfdl) for small and medJ.wn respectively There were no clmlcal
SIgnS of xerophtahma mthe populatlOll The baSIC food staples were wheat flour
torb1las, pmto beans com tortillas some anunal products but m relat1ve small
quantrtles and scarce sources of fresh vegetables The mean vrtamm A
CClIlSumpbon was 244 ±29 I.Lg RE winch represented 34 9 % of the US RDA S

The results m this study mdicate that almost half of the clnIdren were below
20ll8ldl and more than 5 % were below 10 flgIdI Accordmg to these findmgs and
usmg WHO cntena for preschool cIuldren tIns would be a regKlIl m winch
vrtamm A could be CClIlSldered as a pubhc health problem Probably the younger
clnIdren oftins tnbe would have reflected the same vrtamm A status of the older
group studied, uvrtamm A supplement program had not been adnmustered
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PREVALENCE AND RISK FACTORS FOR LOW VI'I'AMIN A :IN
PERUVIAN CHILDREN Segura L Cordero L Benavente L
Mar1n C Lescano A Contreras S Gilman J AB
PRISMA L1ma Peru

Before the follow~ng ~nformat~on was obtained
V1tam1n A populat~on status 1n our country was known
only for reduced areas Therefore Peru was
ass~gned to d~fferent country categor~es of Vitam1n
A def~c~ency and 1nformat~on to des~gn apprOpr1&te
1ntervent~ans was not ava11able Th1S study
prov~des the V~t~n A status for a s1gn1f~cant part
of Peru
Dur~ng 1992-93 venous blood spec~mens were
collected 1n a full representat1ve s~ple from
ch~ldren less than four years of age These
ch::L.ldren were from three socioeconom:z.c strata of
Lima the Cap~tal C~ty wh~ch has 32/ of the
country s populat~on (N=225) and frcm two other
cities located ~n the coast (N=94) and the h1gblands
(N=74) Samples were transported and stored in the
dark and at -20 C Ret~nol was measured by High
Performance L1quid Chromatography (HPLC)
The prevalence of serum ret~nol less than 20 ~g/dl

(Low Serum Ret1nol -LSR-) was 3 7 and 24 / for the
h~gh m~ddle and low L~ma strata and 21 and 24 /
for the coast and h1ghland c~t~es respect~vely

In the low strata of L1Ma b1var1ate analys1s
conducted on soc~oeconom1C factors (SEF) and mother
and ch1ldren health informat~on demonstrated
s1gn1f1cant aSSoc1at1on w1th electr1c1ty 1n the
home absence of pre-natal care and stunt1ng In
adJust~ng the effect of these var~ables by
mult~var~ate analys~s stunt~ng and low SEF had odds
rat~os equal to 2 1 and 1 88 respect~vely (p<O 001)
Conclus10ns Stunt1ng and low SOC10econcm1c factors
are strongly assoc~ated with LSR ~n L~ma Peru
Th1S aSSOc1at~on g~ves r~ues to posB1b~e

1ntervent1on des1gns and conf1~s the need to
explore the relat~on between linear growth and
V:J.tam.:tn A
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Micronutrient Interactions

IMPACT OF CHANGES IN VITAMIN A STATUS ON
RESPONSE ro IRON SUPPLEMENTATION IN INFANTS
CA Northrop Clewes PI Paracha UJ McLoone DI Thurnharn
Human Nutrition Research Group Umverslty of Ulster Colerame
Northern Ireland BT52 ISA and Department of Human Nutrition
Umverslty of Peshawar Peshawar NWFP Pakistan

RELATIONSHIP BETWEEN SERUM
STATUS IN ADOLESCENT SCHOOL
F Ahmed MR Khan R Karlm
MO Faruque Inst1tute of
SC1ence Un1vers1tv of
Bangladesh

Poster PresentatIOns

VITAMIN A AND IRO~

GIRLS I~ DHAKA CITY
S Tal T Hvder1 and
Nutr1t10n and Food
Dhaka Dhaka-1000

An Iron (Fe) supplementatIon study was earned out m a semI
urban region near Peshawar PakIstan whIch comclded wIth the
summer season .... hen there IS an mcreased mtake of frUlt and veget
abIes 300 mfants (average age 13 7 mol were randomly allocated
to receIve eIther 15 mg Fe as ferrous sulphate drops or a placebo
orally on a dally basiS for 12 weeks Followmg supplementation an
Inverse correlatIon between plasma retmol and c; 1 antlchymotrypsm
(ACT) was observed m the Fe supplemented group (r= 0 42
P<O 000) which was not seen m the placebo group (NS)
Further mvestlgatIon revealed that at baselme there was also a weak
correlation between retmol and ACT (r= 0 19 P<O 002) IgA
(r= 020 P<O 002) IgM (r= 021 P<O 001) and IgG (019
P<O 01) for all subjects Durmg the course of the supplementatIon
an Improvement m vltamm A status took place m that the plasma
retmol mcreased from 0 66±0 01 to 0 78±0 03 j.lmol/I (mean±SE)
and lutem (an mert marl..er of vegetable mtake) also mcreased lrom
o 102±0 02 to 0 2l8±0 01 J.<mol/I (mean±SE)
On the basIS of these observatlons we postulate that the Improved
vltamm A status m the control group reduced the level of reSIdual
mfectlon so that retmol no longer correlated WIth markers of acute
phase (ACT) or Immune function (lgA IgG and IgM) m the placebo
group However m the Fe supplemented group the stress Imposed
by the extra Fe worsened the Immune status of those WIth the
poorest retmol concentratIons thus Increasmg the slope of the
relatIonshIp between retinol and markers of acute phase (ACT) (r=
042 P<O 000) and between retmol and the flrst Immunoglohulm to

react to antIgemc stimulatIOn namely IgM (r= 027 P<O 002)
We belIeve that these data are e'ldence for the deletenous effects of
Fe supplementIon m mfants constantly exposed to infectIon but
these adverse etfects can be reduced by Improved vltamm A status

EFFECT OF HEAT TREATMENT OF BETA-CAROTENE ADDED TO SOYBEAN
COOKING OIL IN RATS AND HUMANS J E Dutra de Ollveira 1 R
M D Favaro2 I R Leonardo 1 M V Morandl 1 A A Jordao
Jr 1 H Vannucch1 1 1- Medical School Un1verslty of Sao
Paulo Ribeirao Preto 14049-900 and 2- Adolfo Lutz lnstltute
Rlbe~rao Preto Braz1l

Prevl0us studies in our laboratory showed the possibility
to use soybean refined oil as vitamin A carrier Its the
obJetive of th~s study was to investlgate the nutr1tlve
value ln rats and the absorptlon 1n humans of synthetic
beta-carotene added to soybean oil The evaluation of
bl0disponibil~ty of beta carotene in rats was measured
through levels of total vltamin A ~n plasma and 11ver
Thlrty Wlstar rats were d1vided ln five groups Three groups
recelved one of the following balanced basal diet inLluding
beta carotene fortified soybean oil w1th 2 4 and 8 EqR/g of
diet The other 2 groups received 4 EqR of beta-carotene
fortlfied soybean oll/g of dlet after heat treatment at
1000 C and 1700C respectively Absorption of beta-carotene
from carotene fortified soybean all was measured in 16
healthy adults Each subject served as hlS own control They
ate rice cooked w1th 45 mg beta-carotene fortlfled soybean
all or fortlfled 011 added after cooklng of the rlce Plasma
sample were obtalned on days 0 1 2 7 and 11 In rats
liver vitam1n A value of synthetic beta-carotene added to
soybean oil diet when heated at 1000 e kept a level slml1ar
to the 4 EqR control group and I1ver vitam1n A value of
beta-carotene fortlfied soybean oil group was reduced by 50%
after heating of the oil at 1700C In men the values of the
area under the curve were 2 05 ± 0 99 (mean ± SEM) and
2 27 ± 1 66 umol/l/h (p > 0 05) and the peak rlse values
were 0 90 ± 0 31 and 0 90 ± 0 67 umol/l (p > 0 05) for the
group recelvlng fort1fled soybean oil added during cooking
and after cooking respectively The results 1ndicate reflned
soybean oil as an useful beta-carotene fortlf1cat10n carrler

KVIIIVACG MEnlNG

The relat10nsh1p between serum v1tamln A
(ret1nol) and bl0chemlcal lndlces of lron
nutr1ture lias lnvest1gated 1n 225 adolescent
glrls aged between 12-15 years from four glrl s
schools of Dhaka C1t~ Bangladesh Eleven per
cent of the part1c1pants had low levels of serum
vltamln A «I 05 ~ol/L) Twenty two per cent
were found to be anaem1c IHb <120 giLl 15% had
subnormal serum 1ron 1<7 16 ~ol/L) and about
25% were 1ron def1c1ent Judged by serum
transferr1n saturat10n (TS <15%) G1rls 1n the
h1ghest serum ret1nol group had slgn1f1cantlv
h1gher levels of haemoglob1n PCV MCHC and
serum 1ron There were slgn1f1cant posltlve
correlat10ns between serum vltam1n A and
haemoglob1n Ir=O 24 p <0 0011 PCV (r=O 18 p

<0 01) serum lron (r=O 20 p <0 01) and TS
(r=O 18 p <0 011 Mult1ple regreSs10n analvs1s
revealed that for 1 ~ol/L change 1n serum
v1tam1n A concentratlon there was a change of
10 1 giL haemoglob1n 3 34 ~ol/L serum 1ron and
5 8% TS The data lnd1cate that there ~s a
relat~onshlp betl1een serum vltamln <\. and
blochem1cal measures of ~ron nutr1ture 1n
adolescent glrls w1thout o\ert cllnlcal
def1clencles

Poster Presellliaiions

FORTIFICATION OF SUGAR WITH VITAMIN A IN HONDURAS
PROGRESS, PROBLEMS AND LESSONS LEARNED Vllma
Estrada, Anne Swmdale and Jose Or Mora Food Secunty and NutntlOn
MOlUtonng Project (lMPACf), 1655 N Fort Myer Dr SUite 300,
ArlIngtOn, VA 22209

The unplementa1J.on process for sugar fortlficatlon Wlth Vltanun A In
Honduras IS descnbed, mcludmg problems encountered lessons learned
and approaches to sustamable soluuons Dlctary and bIochemical
assessments m 1965 and 1987 revealed that Vltamm A defiCIency (VAD)
was a smous problem In Honduras Sugar fortlficauon leglSlauon
passed In 1976 was not regularly Implemented for many years, law
enforcement :fa1led and an effective momtonng system was not
developed In the early 1990s, awareness of the VAD problem and Its
funcllonallmplIcatlOns generated stronger government commitment In
1992 the government lIlltiated negotlauons WIth the sugar mdustry that
eventually led to reactlvatlon of forI:1ficatlon and USAID began to
support efforts to address VAD through technical and financial
assistance By 1995, fortification was Implemented regularly Wlth high
coveragc more than 90% of the Pro.lccted demand of sugar for dIrect
consumpllon was fortlfied at the mdustry level, compared With only 13 %
10 1994 and even less 10 preViOUS years Monltonng of fortJ.ficabon at
the consumer level IS Important because sugar for mdustnal use IS not
fo1'tlfied leakages of fo1'tlfied and unfortified sugar occur and Imports of
unfortified sugar are permitted The govemment has msUtuted
household level momtonng of fortIfication levels at low cost through
mterseetoral collaboration 10 the gathenng of sugar samples
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ASSESSMENT OF VITAMIN A IN FORTIFIED
SUGAR -- SIMPLIFIED .I C Arraya, W Canelas,
Food and NutritIon Umt, NatIonal Secretariat
of Health, Oruro, BolIVia

The elImmatlOn of Vltamm A defiCIency
In young chIldren and pregnant women m
the poor and barren AltIplano of BolIVIa
IS a challenge we are addressmg by for
tifymg sugar -- the one food product
everyone eats at least mlmmally m thIs
InhospItable region -- WIth vItam10 A
We are conduct1Og a social market10g test
market that mcludes monthly momtor1Og
of sugar throughout the dIstributIon
cham to stores and mto the home Usmg
health workers posted throughout the regIOn
to buy and collect the sugar, we will
analyze It 10 the lab 10 La Paz, gIVIng us
monthly trends of the deterioratIon rate
of the retmol palmitate and the consump-
tIon of vltamm A by the target audience,
namely chIldren under 5 and pregnant women
Smce thIS sY!ltem IS not 10tended to IdentIfy
EXACT levels of vItam10 A m the sugar, It
IS simple, qUick, and less costly than most
The test market has started III October, 18th
1995 m the department of Oruro

Poster Presentations

Il1PACT OF VITAMIN A &JPPLEl'lENTATION ON 1'10RBIDI TY
pArThrlN IN RURAl. PRESCHOOL CHILDREN K fT A ~ 1"\181,
D I\. Agarwal,c M pandey. Departments re....L~tr1.ci>.

Univers~ty COllege of Meaical smences,GTBH,
Delhi. Inst~tute of J.l'Jed~cal Smences.l3dnaras
HJ.ndu Ulll.vers~t.{, Varanasi and Department of
&0 Sl;dt~st1.cs, SGPGIlIJS.Lucknow, Iod.J.a

To stUdy the 1.mpact of vitarm.n A
supplementat1.on on mormd1.ty,a FdndomJ.zed double
bl~Lld tndl was conducted 1.n rurdl ch:Lldren 1 m
6 :I of age J.n VaranaSJ. J)J.strict of uttar pradesh,
'Jl;d.te of India The morbJ.dJ.ty ~nformation was
collected fortruglltly dur~ng Janudry 19':11 to
February 1992 1314 ch1.ldren rece~ved vJ.tanun
A+E(supplemented) and 1200 rece1.ved v~tanun E as
control Vl.talDJ.n A supplementat1.on for one year
reSUlted J.n 10% reductJ.on of over all morbJ.dJ.ty
(pLO 001) The relat1.ve nsk WdS 1 7 t~mes J.n
cont rol group dS compared to v~ tclllU.n i;.
supplemented group The h1.gher morbl.d.J. ty nsk
was mal.nly due to J.nlectJ.ons l~ke J.ntestJ.nal
(18 times).upper respJ.ratory (19 tJ.mes) acute
atJ. tJ.S med.J.a d.nd pneurnOlll.a (1 4 tJ.mes) Tile
supplelJlentdt~on of v~tanun A WetS more effective
~n reducing morbJ.d.J. t1.es ~n 13-84 m of age and in
J.illmulll.zed ch:Lldren V~tamin A supplementat~on

reauced morb:!.dities 1.n children of Id.rge
farm.1J.es. lower parental educdtJ.on and those
consunung well or pond water

In a hospJ.tdl bdsed stUdy J.n 59 dJ.rrhoea and
5::) dcute respJ.ratory J.nfect~on(ARI) chJ.ldren,
VJ. tanun A levels were lower as compdred to age &
matched control In these patl.c.nts l.n assocl.ahon
'/IJ. th malnutnt~on the values were further reduced.

The measurements of he.l.ght, we.l.ght dnd m.l.dann
CJ. rCllmfrerence did not difI er in v~tdmin A
su~~lemented and non-supplemented groups
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Experiences with VltamlD AFortification of Foods

f}-CAROTENE CONTENT IN FORTIFIED BRAZILIAN PASTA
AND EVALUATION OF ANALYTICAL METHODOLOGY
Mancllda R Pereira J Amaya-Farian and D ROdnguez-Amaya
Dept of Food Plannrng & Nutntlon School of Food Englneenng
State Unrverslty of Camplnas CP 6121 Camplnas 13081-970
SP Brazil

BrazIlian pasta manufacturers have been fortifying these long
shelf life cereal prodUcts With f}-carotene on a voluntary baSIS for
over a year Since the success of fortification programs depend
on the reliable mOnltonng of the ennchlng nutnent we report on
the evaluation of thiS BraZIlian attempt with pasta From three
extraction procedures tested that of LIVingston (1986) coupled
With open-column separation of f}-carotene from OXidized products
(Rodnguez-Amaya at al 1976) was chosen for the raw pasta
Forty-one sample lots encompassing SIX manufacturers seven
different spaghetti brands In the time span of SIX months all
claiming Vitamin A values between 200 and 400 RE/1 DOg were
assayed The total carotenoid content vaned from 0 9 to 5 9 !!g/g
of pasta With a mean of 3 2 !!g/g and J3-carotene levels ranging
from not detected to 3 8 (mean of 1 8 !!g/g) If the total carotenOid
content were used for calculating the vitamin A values all of the
samples would fall Within or above the range stated In the label
However when the degradation products were separated from J3
carotene the Vitamin A values fell to 0 to 630 REl1 DOg thus
bnnglng eleven of the samples below the minimum and nrne
above the maximum stated on the labels

BIOloDIC SIl'!mflCance of Ultamlll Ii Deflmlncv InfectIOn

VITAMIN A SUPPLEMENTATION IN THE FIRST 6 MONTHS OF
LIFE DOES IT REDUCE DIARRHOEA AND ARI MORBIDITY?
SE Anfeen and AH BaqUi Urban MCH FP ExtenSion ProJect,
International Centre for Diarrhoeal Dlseac;e Research,
Bangladesh Dhaka Bangladesh

ThiS study presents results of a double blind randomized,
placebo controlled trial evaluating the efficacy of vitamin A
supplementation In early Infancy uSing EPI contacts The
Government of Banglade,h has a policy of supplementl'1g young
Infants With vitamin A when they come for their EPI shots ThiS
study was deSigned to prOVide key information In the review of
these polley recommendations The study was conducted In an
urban poor population In Bangladesh One hundred and twenty
one Infants received 3 doses of vitamin A and another 125 were
given a placebo 1t the three recommended EPI contacts Since
the dose of vitamin A was reduced dUring the study about 68%
of the Infants In the supplemented group received 3 doses of
25 000 IU each about 7% received 3 doses of 50 000 IU each
and the remaining received at least one dose of 50 000 and
25 000 IU The Infants were VISited every fortnight to collect
mformatlon on occurrence of diarrhoea and respiratory InfectiOns
since the last VISit Univariate and standard multlvanate analySIS
revealed no Significant morbidity differences between the
supplemented and placebo groups However there was a
consistent pattern of slightly higher but non Significant, nsk of
diarrhoea and respiratory infections among the supplemented
Infants The pOSSibility of mcreased nsk of morbidity IS
consistent With recent findings from other parts of the world and
have Significant policy Implications
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EFFECT OF VITAMJN A SUPPLEMENTATION ON THE
INCIDENCE OF COUGH, DIARRHEA, AND FEVER Herrera MG,
Fawzi WW, Nestel P, El Amin A, Mobamed KA Harvard School of
Pubhc Health, Boston, Massachusetts, USA and Mmistry of Health,
Sudan

VJtamm A supplementation has been shown to reduce mortahty
m most, but not all randoJDJZed tnals reported to date Contrary to
expectations, supplementatJon was 'WIthout effect on the mCldence of
symptoms of mfectJon even m a tnal that achieved a reductJon m
mortahty of > 50% These paradoXIcal results, together 'WIth the
dramatJc protectJve effect of VItamin A agamst mortahty observed
among measles patients, suggest that VItamin A may modulate only tbe
severity of mfections or that its effects are disease specific We have
analyzed further the data obtamed m tbe randomized, placebo
controlled trial conducted m tbe Sudan to mvestlgate the pOSSible
effects of VItamin A supplements on mortalJty and morbidity Preschool
chJIdren free of symptoms of Vltamm A defiCiency were assJglled eIther
to a treatment group that received 200,000 lU of Vltamm A every six
months or to a placebo group At basehne and at each of three follow
up VISitS data were obtamed on tbe presence of cough, fever, and
diarrhea durmg the week prior to the survey The actIOns taken by the
family concemmg the illness of the child were also recorded Dietary
mtake of VItamin A was momtored at each follow up VISit Supplemen
tation slgwficantly mcreased the mcidence of cough but was 'WIthout
effect on diarrhea and fever Dietary mtake ofVItamm A was assOCiat
ed 'WIth mcreased cough but was mversely assOCiated 'WIth the mCldence
of diarrhea and With the mCldence of cough and fever occurnng
together The effect of supplementation on the mCldence of symptoms
over tune will be presented, as will the results of multiVariate analyses
used to Identify other factors that predicted morbidity or modified the
effects of Vitamin A supplementation

Poster PresentatIOns
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PREVENTION OF VITAMIN-A DEFICIENCY

INTERVENT IONS Indl ra Chakravarty

All IndIa Inst I tute of Hygl ene

C alrlltta India

THROUGH HORTICULTURAL

Director f-lrofe!)sor & [Jpsn

and PubliC Health,

A STUDY ON DIFFERENT INTERVENTIONS TO IMPROVE lliE
VITAMIN A NUTRITURE AMONG PRE-SCHOOL CHILDREN RP Devadas,
U Chandrasekhar and S Premakuman, Food Sc~ence and
Nutr~t~on Department, Av~nash~l~ngam Deemed Un~vers~ty,

Co~mbatore Ind~a

Th,p present ~ork IS being conducted to assess the

Impact of hart I cui turd I I ntcrvent Ions to L010 at "1 tarnlo-A
defiCiency In SQillf" of the most drought prone areas r:ar

SitUAtion dnalYSIS baseline data was generatf"d 'wIth
regards to clinical signs of deflclencles dIetary Intake

pattern rapid fural appraisals dIetary Intake 85 o""r

IVACG method knowledge-aptitude and practices for

~Itamln A(VA) Results showed very hIgh prevalence of

VA deflclenLy eg Bltot 5 spot-2 ew conjunctival XE"fOSIS

6 4 and night blIndness 15 3~ due to defIcit Intav2

of VA (423 ug) among 77 1 laml lies for low consllmpt Ion

of qreen leafy vegetab 185 and frul t as \he II as thel r

low avaIlability and also poor knowledge aptitude And

pract I Les wi th rF'qard to VA r I C'h foods Based on the

baseline survey Intervention ""as given by dtstrlbutlng

seeds seedlings fertl I IzefS manUfP etc to the surve)ed

households and also theorltlcal dnd fIeld training on

hortlcullural aspects nutrltlon health and envlfonll1ental

educatIon b IOlntensive gardenIng soclo-economlc Issues
and women s role Central nurserIes were also hUI t

All Inputs were prOVIded t""lce due to ses-sonal requi rpments

e 9 r a I n y 5 e a 5 anan d 'Iv I n t e r rno nth s Du r I n 9 1 rnp act e val U a t Ion

(b e In q I nIt 1a t p d ere c e n l I y) I tiS bel n 9 ob s e r ve d t hat

there 15 a Ignlflcant Improvement In the Consurnptlon

of grf'en leaf'j vegetab les
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The ma~n obJect~ve of th~s study was to f~nd out the
operahonal feas1b~l1ty of ~ncorporahng V~tam~n A ~n

the d1ets of pre-school ch11dren and to evolve low cost
locally feas1ble ~ntervenhon technology to 1rnprovc the
V~tam~n A nutnture of pre-school ch1ldren In order to
carry out th~s study 100 pre-schools (Anganwad~es) under
the Nat10nal Integrated Ch~ld Development Scheme ~n

Co~mbatore C1ty were selected and d~v1ded ~nto four
groups (A B,C and D) of 25 anganwad1es each Ch~ldren ~n

Group A were supplemented w1th Amaranthus (30g/ch1ld/day)
wh1le ch1ldren ~n Group B were g~ven nutr~t~on educat10n
along w~th Amaranthus supplementat10n In group B angan
wad~es, the superv~sors were mot1vated to ra~se

V~ tam1n A nch gardens as part af nutnbon educatlan
and the harvest of V1tam~n A r1ch foods were ~ncluded 1n
the~r da~ly meals Ch~ldren ~n Group C were adm~n1stered
oral dose of V~tOlnLn A (200000 IU/c1111d/6months) whlle
those ~n Group D were g1ven nutr~t~on educat10n along
w1th the adm~n1strat~on of oral dose of V~tam1n A The
supplementat10n was carr~ed out for a per10d of one year
and the 1mpact was evaluated 1n terms of the1r anthro
pometr~c measurements cl~n1cal and b10chem1cal p1ctures
(alaed hemoglob1n and serurn V1tam1n A levels) of the
chlldren and knowledge, attitude and prachces of the
mothers Among the d1fferent 1ntervent10ns tested,
supplementat10n of Amaranthus along w~th nutr~t1on

educat~on (group B) resulted ~n cest outcomes, followed
by groups A,D and C The study also created awareness
among the anganwad1 workers, supeV1sors, mothers and
ch11dren on the ~portance of V1tam~n A ~n the1r da1ly
d1ets and enthused the mothers to ra1se V1tam1n A
gardens 1n the~r houses
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PROMOTION OF VITAMIN A RICH FOOD SOURCES
THROUGH AN INTEGRATED lEe PROGRAM Martha
BurdIck de Pledrasanta, Edmundo Alvarez Jeffrey Brown
internatIOnal Eye Foundation (IEF) , Guatemala CIty,
GUATEMALA and IEF, Bethesda MD USA

The IEF has been ImplementIng an Integrated nutnllon IEC
program 10 vltarmn A deficIent, rural communItIes In Guatemala s
northern Department of Alta Verapaz SInce 1990 Basehne data
mdlcated that over 21 % of chIldren, ages one to SIX years
exhibIted serum rellnol levels of less than 20 mcg/dl

Educanon actIVItIes promotIng consumptIon of VItamin A-nch
foods have been dll'ected at mothers WIth young children and have
consisted of coolang demonstratIOns, group dISCUSSIons, puppet
shows, theater, stones and radIO spots SImIlarly the promotIon
of home gardens and the development of revolvmg-seed funds have
been hnked to these efforts to mcrease the aVaIlablhty of VItarmn
A nch vegetables

Recent evaluabons, whIch mcluded focus groups WIth mothers,
and commumty leaders, have shown that famIlIes hIghly value
nutntion educatlon actIVItIes Coverage of radIO spots IS almost
umversal Slmdarly, changes have been measured 10 the
knowledge levels of mothers m regards to foods nch 10 VItamm A
A June 1995 knowledge, practIce and coverage (KPC) survey
showed over 84% of mothers knew two or more sources of
vitamm A, an Increase of 12% from a SImilar 199394 survey
Currently over 83% of mothers feerl theIr chIldren, ages five
months and older, vltamm A-nch foods at least tWIce weeldy

These findmgs suggest that IEC actlVlties play an Important role
10 IncreasIng the consumptIon of vltamm A-nch foods

A SImple method to evaluate whether eonsumpl1on of vdamm A r.eb
foods Inueased and If, so wbleb foods results from nutrdlOn
mtervenl10n actlv.l1es m two regIons of NI8er Burger SE Oumarou A
Brab F Abdou 0 Sabon D MagagI A, Berge P & BakerSK. Helen Keller Interna
tional 90 WasbmglOll Sl New York NY lOOll6

A Helen Keller InIemallooal (HKI) proJllCt was .mplemenled 10 llSSISt Ihe Gov
emmentofNJgerand otherorgaIUzabOllS 10 reduce V1tamm AdefiCIency among
preschool cIuldrenand women In MaradJ and Tahoua A V.tamm A ComDllttee
composed ofmembem liom key govemmental orgamzabOllS HKI and USAID was
estabhshed 1D ensure lhat mterVenuon llCIMbes were COOSIstent wah nabonal policy
as well as regJOII speafic resomces condtbous and needs.

In both MaJadl and Tahouaextsbng resomces made a feasible 10 distribute VI
I3JIUII A c:apsuIes and 10 promote greater consumpllon of Vltamm A nch foods
!hrough health !BcIhbes. The exIStence ofan Academy for Educabonal Development
NUlnllOIl Commumcauon project m the reglOn of Taboua prov.ded an opportulUly 10
promote V1laDllD A nch foods IISlDg ralho and village theater In one dlslnCI m
Tahoua, IheFood and AgncullUl'8l OrganlZ8.llon unplemenled a small scale mleDSlve
home ganIeomg projCC\S

ApreVIOusly vahdated Food Frequency Method (FFM) was used 10 collect
quanlllllllve data mJanuary 1994 andagam m 1995 In each regIOn, 15 villages were
selected by proporllonal to popuiallon SIZC random SIllrt samplmg About 1400
mothers of preschool children (12 71111011l1L<l old) were randomly selecled from the
(;ClISUS bst kept by Ihe village cluef only I cht1d was selecled per mother Molhers
were asked 10 recaU how many days Ihe selecled cht1d consumed 31 different food
lIems m IhepreVIOUS 7 days and whether thClr child receJved a V1lanlm A capsule
(yAC) .n the lasl SIX monllls

The frequency of mtai<e ofv.lanlm A-nch foods m 1994 was SIgIIl6cantly greater
mTahoua (p<O OS) In Tahoua the frequency ofmtake of Vltamm A nch foods m
creased SJgllIficantly from 1994 10 1995 parucuIarly amoog aromal SOUICeS (p<O OS)
These lindmgs could be explamed by a SIgIIlficant mcrease In the frequency ofmtake
of bVQ" butler fish and mango (p<O OS) LIVer dllIk green leafy vegetables (DOLV)
and mango and onmge squash were awvely promoled In Maralh on the other hand,
the frequency ofmtake of VItamm A-nch foods aclUaliy declined SIgIltficantly
Almost no children eODSumed foods fomlied w.th VItamin A meither region. Those
children who recClVed a VAC m Ihe last SIll. monllls ate vttamm A nch foods
Slgmficantly more frequently than cht1dren who did not recClve a VAC (p<O OS)

The 1ncrease m eonsumpbon of VltamlD A ncb foods .s consIStent the expecled
response 10 Ihe mtervenllon acbV1bes unplemenled m Tahoua A1Iemauve explana
uons for Ihe response ID Tahouasuch as mcrea'led ramfall decreased food pnces or
mcreased eaJllOOllC status are being analyzed mfurther depth. Tahoua IS poorer and
more drought-prone than Mmach. Reasons for the cIecremled CODSUmpnon mMalam
wtlI be expIored mfurther depllt
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PREVALENCE OF VITAMIN A DEFICIFBCY AMONG ADOLESCENT
GIRLS IN COLOMBO SRI LANKA AND TIlE IMPACT OF NUTRITION
EDUCATION ON VITAMIN A STATUS
P Lanerolle r M S Atukorala G de SlIva and S
Sdmaraslnghe Department of BIochemIstry Faculty of
MedICIne Unlver"Ity of Colombo Sn Ldnka dnd OffIce
of the School Medlcal Offlcers MJ.nIstry of Hedlth
SrI Lanka

There have been no studIes on V1tdJllln A status of
adolescent gIrls ln SrI Lanka A study was carrIed
out to assess the prevalence of vltaHlln A deflC1ency
and auaemia among adolescent gIrls from low
SOCl0eConomlC group" and to assess the Impact of
nutrItion educatIon on vltaHun A status One hundred
and seventy two adolescent guls (mean age 15 3 ± 1 I
years) fcom fIve schools ln Colombo where the majOrIty
of gIrls attendIng were from low socIoeconomIc groups
were "elected Thelr vltamln A status was assessed
b} measurlng serum vltamln A concentrdtlon and by
conjUuctl val ImpressIon cytology The haemoglobIn
concentratIon was also measured Thelr knowledge on
nutrl t1.0n wdS assessed and an l.ntervlewer-admlnlstered
quest10nnaIre was used to determlOe the frequency of
consumptIml of VItamIn A-rlch foods All subjects
were then gIven nutrlt~on educatIon and reassessed
after a penod of 10 weeks ~erUID v1tamln A levelt>
les" than 20pg/dl were noted In 105% of the subjects
Abnocmdl conjunctIval lmpresslons were noted ln 7 9'1
of subjects Anaemla (haemoglobln<:'120/g/L) was present
In 17 7'1 subjects There was a sIgnlflcant (p <::: 0 001)
Improvement In knowledge on nutrItIon after educatIonal
lnterventJ.on Further there was an Increase In
cOllsumptlon of common V1tamln A-nch foods A
slgmflcant lncred"e In serum v1tamlD A (p<::: a 01) and
haemoglobIn (p <: 0 01) concentratlon was also noted
Our results show that educatIon was effectlve ln
bnnglng dbout a deSIrable change lU food hablts and
an lmprovement In vltamIn A status

Commumty BdSed rebabdltabon of the malnounshed cloldren

Usmg cereal Veget.lble fortdied flours

By Dolbne Busolo (Kenya)

As resull of \he mdlgenous vegetable based product development research

work we developed vanous weanIng food recIpes usmg dehydrated

vegetables nus was an intervention strategy to harness the logh levels ot the

IllIcronutnent present tn the vegetables to process lOt a palatable flour to

a1lev.aIC rampant malnutrlbon levels ( 30-40%) Idenufied m die Keno project

Slles m Bungoma rbstncl The area m rnamly sugarcane growmg zone WldI

nummllrn vegetable production Traditionally cluldren are weaned on die

cereaI pomdge With no forbficauon neither are they given vegetables lD the

diets hence the logh mCldence of morbidity anaelllla and Protem energy

malnutnuon lD the vulnerable group A women s group composed ot

commumty Health workers funned good Image for the mtervenbon The work

l~ undertaken colaboratIvely wllh Kengo playmg lhe facIhtatlOn role wlole die

group undertakes the .mplcmcntabon by dehydratIon oflhe vegetables millmg

lhem m eompOSIlmg lhem w.lh cereals and legumes and selling them at

chmes to the under fives the lactabng and pregnant modIers m conJunelIon

W1lh lhe nurustry of health The vegetables are also preserved as source of

VltarnlDS and soldfeaten donng droughl(6 8 months) There IS Slgmficant

reducuon m die levels of malnuttJuon to <10 % and there are more house

holds producmg and consommg vegeLible for therr home consumpuon wtueh

can be translated mto mcome saVIng on vegetable expenditure at hou~ehold

level Some mcome though not yet quantified has been realized from lhe ~alc

of vegetable!> The proJecl model 1S bemg documented for rephcatlon by

UNDP m other areas with s'lllIlar problems

IDIVACG MEmNG



Tetmol (~g/dl)

a l.-3.rotene (ug/L)
B carotene CJ<gfL)
'" tocopherol (mgfL)
7 tocopherol (mg/L)
cryptoxantIun (~gIL)

I) wpene (~gIL)

Dllnary Interventions

INDIGENOUS FODS A SOURCE OF VITAMIN A IN HONDURAS ~
Lopez and D ChInchilla Drreetlon of Food an NutrItion Mlmstry of Health
and PAHOIINCAP RepresentatIve Honduras Central Amenca

The 1987 Food ConsumptIon Survey found tb.rt 73% of Honduran families
wn.qume less than half of the recommended amount of Vltannn A The Food
COmpOSItIon T.lbleq for LatIn and Central Amenca show that many of the
IndIgenous Central Amencan vegetables are an ImportdJ1t source at provItamIn
A or carotenes

Dark green leaves .md bnght yellow or orange vegetables are common In
rural areas m Honduraq and can be edSlly grown or gathered Therefore a
sImple methodology was developed to Identify sULh foods to promote therr
produLtlOn .lnd consumptIon

Foods contatmng the hlghe:.t <IlTIounts at B-carotenes were selected from the
Food COmposItton Tables A group of women from the commumty were
selected to cook twelve recIpes These recIpes requrred tradltIon.ll cookmg
utensils and methods of preparatIon The food was tasted by women and
cbtldren m the rural areas The qenqorv evaluatIOn revealed a hIgh level of
aLCeptabIlIty and a low cost m mne of the twelve recIpes

The preparatIons were submItted to chenucal analysIq to detenmne theIr
carotene content comparmg theIr values before and after cookmg The reCIpeq
analtzed were nce WIth pumpkm (CucurbIta pepo) deep orange sweet potato
(Jpomaea batata) croquettes scrambled eggs WIth chaya leaves (Cmdoscolus
chayam.msa) Larrot (Daucus carota) croquettes mashed sweet potato pumpkm
dessert mangoe (MangUifera mdtca) de%ert scrambled eggs WIth radIsh leaves
(R.lpho.lnes satlvus) and tned bananas (Musa paradlSIaca)

It was found that wokmg some vegetables redu..cs fre c"- 1te I~ content while
cookmg others mcreases the level

RIce WIth pumpkm deep orange sweet potato croquettes pumpkIn dessert
and mangoe deqqert were found to reduce carotene levels

The recIpes whIch Increased carotene levelq were carrot croquettes scrambled
eggs WIth radIsh leaves scrambled eggs WIth chaya leaves and frIed bananas

The resultq suggest that carotene levels Increase when vegetables are cooked
WIth OIl but more rese.lrLh Iq UeLcesary to confirm such a conclUSIOn

However the anImount of change m the vltamm level IS mmlmal theretore
tbe study concludes that most at the toods studIed whether cooked or not and
cooked WIth 011 or not proVIde an eXLellent source ot vltannn A

PROVITA HOUSEHOLD DISTRIBUTION OF GREEN YELLOW AND ORANGE
PLANTS AS A MODEL SYSTEM FOR SUSTAINABLE PROVITAMIN A
ENRICHMENT PROJECTS LONGITUDINAL RESPONSE OF BIOCHEMJCAL
BIOMARKERS Jesus Bulux Marylena Anta Hector Gamero Noel W Solomon;
Center for StudIes of Sensory Impaument Agmg and Met.J.hoh'm (CeSSIAM) Dr
Rodolfo Robles V Eye and Ear Ho,pltal Guatemala C,ty 01011 GUATEMALA

Natural food sources of prov,tamm A from among the greeo yellow and orange
ed,nle plants have been projected as the baSIS for a sustomable pubhc health ,0lullOn
to vttamm A dehcleocy Our PROVITA project m the rural Santa ROM Provmce of
Guatemala was dedicated In part to detenmnmg whether and If ...o how qUIILit.

(Solanum amemanum) a I""fy herb ,weet polatoe>. (lpomow hatala) and carrots
(Daucu:~ carota) would he prepared and con~umed .md (.hbtnbuted m the meal!:> ot the
vanous geoeratloos of the poor rural homes PreVIously (IVACG XVI 1994 P 88)
we presented the results on changes of consumptIon hehavlor In a full dl<;;tnbutlOn
hamlet (I) an ehg,ble-ehlld only dlstnbutlOn hamlet (II) and .. control h..mlet (1m
At h...,elme (Augu,1 1991) .md at closure (Augu.t 1992) the pnmary (et and 0
c..roteDe aod retmol) and secondary markeT' (et and 7 tocopherol cryptoxanthm and
Iycopeoe) were detenruned 10 plasma sample. A tOlal of 205 blood sample. were
collected at bahehne and 226 at closure w,thm wh'ch there were 120 w,thm ,uhlect
longitudinal pairs The paired rebu1t!:o were UbOO to.- dI1dIYM~ uf the aLTO...... "ilte

mlerventlnn ettect (T..hIe) Overall pla.ma retmol at basehne Wah 29 .± II ugfdL
No nutnhonaJ effel..t of the intervention could be ao:;certamed as no dJfferentlal
retinol re6ponbe W3b detected ThIS could be due to poor blOl,..OnVerslOn from mtnO!:>lC

fadors of plants or extnnslC factoro;: of the bad.brouod bo&ts vlfanun A nutriture The
{.h.mg~~ III c.uoten01d~amI xanthophyll~ bow~ver proVide bIOmarker confinnatlon of
the dlff~rent131 antake of plant sources as mdJcated by the behavlOmJ data taken m an
Interview fonnat
MEDIAN I YEAR CHANGES IN PLASMA ANALYTES WITH PAiRED SAMPLES

hamlet J hamlel JJ bamlet 1II
02 23 53
165 20 a 85
41 0 420 225
2 I 32 15

021 006 013
210 290 00
80 160 80

The PROVITA Project Wah supported hy USAID tbrough the IntemallOMI Eye
Foundatloo (Bethesda) The "'''y' were prefonned courte<y ot Dr W Schup of
Hofftndllll LJ. Rm..he Bdbd SWltzerJdDu
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SERUM RETINOL LEVELS IN PRESCHOOL CHILDREN IN SOUTHERN
GHANA AND THE EFFECT OF COOKING ON THE 8 CAROTENE LEVELS
OF COMMONLY USED LEAFY VEGETABLES E E K TakYlandE Hamson
NObuchl Memonal Instttute tor medical Research Umverslty of Ghana POBox
25 Legan Ghana

Our prevIous study at the serum retmol levels at 263 vtll.lge mh.lbtt.mts (aged 3
60yr) m ~outhem Ghana mdlcated that even though that conunumty was not a
vltamm A deficlentcommumty when based on WHO claSSIfication Dehclent level~
of retmol ( < lOp.gldL) were found only m the 3 5 Ytlar old age group Thts group
therefore formed the focu~ group m our pre&ent studies 10 which preschool chIldren
m 4 commumtles were momtored to determme If their retmol levels conform to
WHO qpeelficatlOn Of the 162 cohorts exammed 3 7 % had Defiuent serum

retmol 167% h.ld Low level (IQ-<20/LgldL) 7840% had Adequate level (20
SOp.l,ldL) while 1 23% had HIgh level (>SOp.l,ldL) mdlcatmg non endellULlty of
VAD

In order to as~ess Ihe effect~ of ~ome traditional cookmg practtces on 8-carotene
levels of ~ome commonly used Itlafy vel,et.ible>, fre&hlr.lw vegetable>, were botled
tor varymg penoos and the B-earotene levels determmed uSlDg HPLC Interestmg
re.,ult. were obtamed m that whIle there were sl"mfiLaIlt reduction m the Il-<..arotene
level at ,orne of the boded leafy vel,etdbl"" reldtlve to rawltresh tissue value.,
Ml,mficant IDCreaqe~ were <.Un m others while there was no sll,D1ficant chanbe m
othe"

These results umld at least parhally explalll reports III the literature that there was
no IDcrea,e III the ~nJm retmol m 'om" .uhJe<.-ts fed vel,etables This underlmes the
lmport.lnLe of studylDg mdlYldudl vegetahle~ rather than extrapolaltng re&ults from
one vegetable to anolher Thl' pdper .llw !>eeh to hll,hllght the tact that ,peelal
.lllenhon mu,t be paId to cookmg practices to en'ure mWl1rnum beneht from B
carotene m the vegetables Furthermore th"re I~ dfI url,eDt need to promote the
wn,umptlOn of those vegetahles whoqe R carotene levels mcrease on boIling slDce
theqe ml"ht have hIgher bloavallahlllty ThIS mu~t b" tlone through nutnhonal
eduLahon

The tmphcalton<; of these findmbs III the control ot mlcronutnent tlehclenLy at the
Nahonal level m Ghand WIll be d"LU,""d

PROVITAMIN A CONTENT OF VEGETABLES IS LOWER THAN
REPORTED IN FOOD TABLES PJM Hulshof'l X Chao') P van de
Bovenkamp') CE West'~) I) Department of Human NutrItIon Wagenmgen
Agncultural Umverslty the Netherlands 2) Department of Nutnhon and
Food HygIene Sheoyang MedIcal College Shenyang P R Chma and 3)
Rolhns School of Pubhc Health of Emory Umverstty Atlanta GA USA

Many of the data on the provltanIm A content of foods mcorporated m
food composItIon tables have been obtamed by methods whIch do not
exclude non provltamm A carotenOlds Therefore we have measured the
provltamm A content ofa number ofselected vegetables sweet potatoes and
mangos from IndoneSIa by HPLC Water splOach (Ipomoea aquallca n=8)
spmach (Amaranlhus ViridIS n=8) cassava leaves (Mamhol utullsslma n=8)
papaya leaves (Carlca papaya n=9) sweet shoot leaves (SauropUS
androgynus n=4) Jomtfir spmach (GOOlum gemon n=2) sweet potatoe
(Ipomoea halalas n=22) and mango (Mangiftra indIca n=II) were sampled
from dIfferent markets and fields m the Bogor dlslnet of West Java
IndoneSIa. Carotenolds m the edIble portIOnS were extracted USlOg
tetrahydrofuran and analyzed on a reversed phase Vydac 218 TP 54 column
Babyfood from NUlnCla Nederland BV Zoetermeer the Netherlands
compnsmg carrots peas low fat mIlk and parsley was used as a control
tood and analyzed m each run IndIVidual caroten01ds were momtored at 450
nm IdentIfied by retention time and spectral analysIs and quantIfied from
cahbratlon plots RetlOOI eqUIvalents (RE) m the samples were calculated as
1/6 3 carotene (~g) + 1/12 0: carotene (Ilg) + 1112 CIS B-carotene (Ilg)
Recovery studIes .howed recover,es (mean ± sd) of 94 8 ± 2 0 0/ and 974
± I 9 / for 0: and 3 carotene re'pe<:ttvely Wtthm and betweeo run
coeffiCients of Variation for a. carotene were 6 1/ and 5 8./0 and for B
carotene 7 6/ and 6 1/ respectively Provltamm A content (mean and 95/0
confidence mterval) per 100 g edIble portIon was 492 [335 649] RE for
water .pmach 640 [500780] RE for splOach 1776 [14022150] RE for
cassava leaves 992 [6681316) RE for papaya leaves 1889 [11472631) RE
for sweet shoolleaves 289 [0 1167] RE for Jomtftr spmach 6 [0 IS] RE for
sweet potatoe and 250 [42458) RE for mango The proVltamlO A content of
waterspmach spmach papaya leave. Jomtftr .pmach and sweet potatoe
were lower compared to IndonesIan food tables It can be concluded tbat the
method gave relIable results as mdlcated by the hIgh recovery and low
vanatloo As suggested earher (West & Poortvltet VITALIUSAID 1993)
preVIOusly pubhshed values m food tables on the provltanIm A content of
vegetables are too hIgh
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CAROTENE RICH FRUITS AND VEGETABLES THEIR CAPACITY TO
I""PROVE VITAMIN A STATUS OF CHILDREN IN WEST JAVA
A COMPARISON W[TH DlET4.RY RETINOL SOURCES
S de Pee C E West Muhtlal J G ... J Hautvast Department of Human
Nutnllon Wagenmgen Agncultural Umverslly The Netherlands and Nutnllon
Research and Development Centre Bogar IndoneSIa

Our recent study m West Java showed no Improvement of VItamIn A status
at breastfeedmg women after consumption of an addmonal dally portIon of dark
green leafy vegetables for 12 weeks (The Lancet 1995 3467581) thIS
contradIcts the assumption that mcreased consumptton of dark green leafy
vegetables WIll Improve vllamtn A status After thorough reView of the ltterarure
(Em J elln Nutr In press) we conclude that eVIdence for the assumptIon 1S
weak Because of the urgent need for more mformatlon about the effect of
carotene nch foods such as dark green leafy vegetables and fruits on Vllarmn A
status we have carned out another mterventlon srudy m West Java m the penod
Jul} October 1995

We have e:<anuned the change of Vltamtn A status of chtldren after
consumpllon of dIfferent sources of vllarnm A Average age of the chIldren was
10 y and theIr haemoglobm concentratIon < 120 giL or haematocnt <36 LlL
Per school children were randomly allocated to four groups (n=53 60) All
cluldren receIved 2 meals per day for 6 d per week over a 9 wk penod The
meals were almost IdenllcaJ except for vllamm A content Per day they
receIved WhIte group <80 RE (retmol eqUIvalents) Green group 650 RE
from dark green leaty vegetables Purple group 650 RE from frUIts Red group
650 RE from retmol nch foods The dIfferences In meals were realIzed by
exchangmg foods WIth hIgh VItamIn A content for foods With low VItamIn ..
content for example mango vs Starfrult Dupltcate poltlons were collected for
food composlllOn analysIS For each chIld meal consumption was observed
every day and consumptIon of foods other than those provtded by the study
was recorded once every week Stools were exammed for paraslle eggs and
cysts Parameters measured at baselme and follow up mcluded weIght heIght
haemoglobm concentratIon haemtocnt whlte blood cell counts and serum
concemranons of retmoI carotenOlds femtm transfemn receptor and albunun

The study was approved by the MedIcal EthICS committee of the IndoneSIan
MInIStry of Health and the Indonestan Insllrute of SClence Caretakers gave
wntten mformed consent before the start of the srudy After the smdy all
partICIpants recelved a megadose vltamtn A (200 000 [U) medIcation to treat
parasltlc mfestauon and If necessary Iron pdls
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BlololIlC SIIII'IIfBCanCe of 9maOlll1 ADefHCaenCy Growth Bnd Inflammalmn

THE MECHANISM OF INFLAMMATION INDUCED HYPORETINEMIA
FJ Rosales, SJ Ritter R Zolfagharl JE Smith and AC Ross Dept of
Nutrition Pennsylvania State University State College PA USA

In children With measles or other infections the concentratIon of plasma
retinol (ROH) decreases to ~ 0 70 IlmOVL (20 IlgldL) thiS hyporetlnemla
IS most severe dunng the acute phase of Infection and IS assOCiated With
a poor prollnosls However neither the cause of infection Induced
hyporetlnemla nor Its relatIonship to Vitamin A status are well understood
As an approach to understanding the mechanism of hyporetlnemla dUring
Infection inflammatIon was Induced With lipopolysaccharide (LPS from
Pseudomonas aerugmosa) In vitamin A suffiCient rats, the kinetIcs of
plasma ROH and the mechanism of hyporetlnemla were examined
FollOWing LPS (50 Ilg administered Intrapentoneally per 100 g body
weight) plasma ROH decreased Significantly 10 h after dOSing reaching
the lowest level by 24 h and remaining so up to 72 h In a second
experiment the reduction In plasma ROH was accompamed by a
Significant reducllon In plasma retInol binding protein (RBP) by 12 hand
transthyretln (ITR) by 24 h after LPS At 24 h liver and kidney RSP and
ITR protein concentrations were also sl~nlflcantly reduced but tissue
ROH concentrations were normal In the hver the relative abundance of
RSP mRNA (messenger RNA) was reduced tn LPS vs control rats (0 48
± 0 11 n =5 pairs p<O 01) ParadOXically the relative abundance of
kidney RSP mRNA did not change (1 22 ±0 18 n =5 P > 0 10) We also
assessed the relative abundance of cellular retinol binding protetn mRNA
(a cytosohc protein Involved In the Intracellular transport and metabolism
of ROH) and found It not affected In the hver (091 ±0 10 P > 0 10) nor
In the kidney (130 ± 0 16, P > 010) We Infer from thiS model that
hyporetlnemla dunnll Infection results from a reduced hepatiC syntheSIS
and secretIon of retinol RSP Moreover these data Imply that plasma
ROH IS a poor Indicator of VItamin A status dunng InfectIon We
recommend that an Independent measure of tnflammatIon such as plasma
C reactive protein be used to aid In the Interpretation of plasma retInol
levels In populations where mfectlons are prevalent
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CORD BLOOD RETINOL AND RETINOL-BINDING PROTEIN IN
HEALTHY PRETERM AND TERM NEONATES AND NEONATES WITH RISK
FOR BRONCHOPULMONARY DYSPLASIA R Valdes-Ramos MSc, JA
Cardona-Perez MD, B Topete-Lezama BSc, YO Pacheco BSC,
C Meza-Camacho BSc, E Udaeta-Mora MD

V1.tamin A deficiency causes abnormal1.t1.es 1n cellular
rep11cation affect1ng the funct1.onal and structural
integr1ty of ep1thelJ.al cells RetJ.nol and retJ.nol
binding prote~n concentratJ.ons were evaluated from cord
blood J.n three groups of neonates J.n order to J.dentJ.fy
any dJ.fferences between healthy term (group I ~ 37
weeks) and preterm babies (group II ~ 36 6 weeks) as
well as those wJ.th a hJ.gh rJ.sk to develop
bronchopulmonary dysplasJ.a (group III ~ 1500 g) ThJ.s
last group was followed-up untJ.l 28 days of lJ.fe when
dJ.agnosJ.s was establJ.shed Group I (n=41) had normal
retJ.nol and retinol- bJ.ndJ.ng proteJ.n concentrations at
bJ.rth, whJ.le group II (n=5B) had suboptJ.rnal retJ.nol «
40 ug/dL) and retJ.nol-bJ.nding protein «3 mg/dL)
concentrations suggestive of hypovJ.tamJ.nosJ.s J.n the
preterm babJ.es Group III consJ.sted of 17 neonates who
requJ.red mechanJ.cal ventJ.latJ.on durJ.ng at least the1r
fJ.rst three days of lJ.fe and had d1agnosJ.s of
Bronchopulmonary DysplasJ.a (BPD) at 28 days
AnthropometrJ.c and laboratory evaluatJ.ons were done at
bJ.rth, 4, 7 14 21 and 28 days of lJ.fe, wJ.th prevJ.ous
J.nformed consent of the parents Of the total sample, 3
chJ.ldren developed grade I BPD, 13 had grade II and 1
had grade III Mean gestatJ.onal age at birth was of 30 8
± 1 8 weeks, 8/17 were hypotrophJ.c and the rest were
normal, whJ.le 8/17 were female Mean plasma ret1nol
concentratJ.ons (ug/dL) were at bJ.rth of 20 7 ± 6 9, at
day 4 of 15 9 ± 6 0, at day 7 of 21 8 ± 6 0, at day 14
of 17 4 ± 6 2, at day 21 of 15 5 ± 5 7 and at day 28 of
14 3 ± 5 7 AnthropometrJ.c measurements showed a slLght
J.ncrease although they were always below reference
values
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VITAI1lN A AND INTRAUTERINE GROWTH RETARDATION
P Rond6 R Abbott L Rodr.lques and A Toml<.lns
Nutr.tt.lon Department Publ.tc Health School,
Un.lVers.ttf of s~o Paulo Braz.ll Department of
Ep.tdem.tology and Populat.lon SC.lences. London
School of Hyg.lene and Trop.lcal Med.tc1.ne
Un1.vers.tty of London U K and Center for
Internat.tonal Ch:l.1d Health lnst.ttute of Ch:l.1d
Health Un.tvers.tty of London U ~

A case-control study exam.tned the assoc1.at.lon
between cord and maternal levels of vJ.tamJ.n A and
fetal growth .tn 356 BrazJ.I.tan mothers who
del.tvered .tntrauter1.ne growth retarded (IUGR)
babJ.es and 356 mothers who del.lvered approprJ.ate
for gestat.tonal aqe (AGA) bab.tes

Newborns Were classJ.f1.ed as be1.ng IUGR
accord1.ng to the Lubchenco class1.fJ.catJ.on
Gestat.tonal age of the newborns was evaluated by
the Capurro method V1. tam1.n A was measured by
h1.gh performance I1.qu1.d chromatography (HPLC)

Th.trty three pOJ.nt one percent (33 11) IUGR
bab1.es and 14 61 AGA babJ.es had levels of v.ttam1n
A ~ 0 70umol/l (p < 0 001) However maternal
levels of vJ.tamJ.n A _ 0 70umol/l were s1.m1.lar for
both IUGR (1 11) and AGA mothers (1 4/)

The results sUQqest that v1.tam1n A def1.cJ.ency
was not a problem for the mothers .tn th1.s
populat.ton

There are four poss1.ble explanat.tons for the
lower cord I evels of ".t tam1.n A 1.n I UGR bab1.es
compared to AGA bab1.es 1.nadequate supply poor
fetal b1.nd1.ng, J.ncreased utJ.IJ.sat.ton by the fetus
and poor storage by the fetus

The assoc1.atJ.on between cord levels of vJ.tamJ.n
A and fetal growth persJ.sted eVen ~lhen other
known counfounders were taken .tnto account

LOOKING lOR LONG fERl! ~USIAINABILITY THF VITAMIN A
COMPONENT OF EL SALVADOR S NUTRITION EDurATION PROGRAM IY
~unez* M (r1f1ths ·Dep of nutrllion Mln,stry of Health
San Salvador El Salvador The Manoff Group Wash1 nglon
D C USA

El ~qlvddor a country v1th mult1ple and sever~ nulr1tlon
problems has undertaken dur1ng the pq t f,ve years a
comprehens1ve program to reach commUllltIes part1cula,ly
those class,f'ed as h~gh 11Sk for nutr1t10n and health
problems w1th nutr1tton ~erv,ces Ke) among these ser;lces
's nutr1t10n educatlon The nutr1t10n education program
depart o from past attempts 1n that Its goals are 1mprovements
1n pract,ces b J fam1l1es related to use of pfoductb ,n the
case of v1tamul A the v,tam1n A forLlf1ed sugar and better
household pracl.tces such as the 1nclus10n of v1tam1n A rich
foods 'n da1ly d1ets patt1cularly d1ets of young ch,ldren
The baSIS for the design ot the program Wab a comprehens1ve
qual1tdtlve invest~gat10n or att1tudes percept10ns and
practices of fam1l1es acrObS el Salvador Th,s WiS followed
by a draft COillillun1cat10n strategy for ~d~h component and for
the program dS a whole The v1tam1n A component follows the
general pattern of otherb w.tth rad10 spots and lo>n1 programs
arId 1nterpersonal materials for the use by health and
de"elopm~nt pe'sonnel and materidl for school ch1ldren A
quant1 tat~ve basel~ne done prl.ur program launch ~ndl(_ated

some of the challenges 99/ of ch,ldr~n 6 36 months and '151
and Q6/ of pregndTIt and nursl.ng women d3.d not meet thelr
requiremenL fOl v~tamln A Lntake 60/' of c-hl1dren had
multlple 111nessps durlTIb the two weeks prlor to the
1nter~lew more than half (57/) of mothers could not name a
food rH..h In vLtam1TI A and only one th1rd knew that. vLtamln

A r,ch foods shaul d be consumed da11) by Lhlldren The
presentatlon wlll reV1ew the mater1als developed on tortlf1ed
~ugar and v1tam'n A r'ch foods and w,lJ present lnlt1al
mOU1.tor1ng 1nformation
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WHY CHILDREN DONT EAT THEIR VEGETABLES AN
ANTHROPOLOGICAL APPROACH TO VITAMIN A DEFICIENCY IN
WEST JAVA INDONESIA L E Carlin Department of Anthropology
University of Durham Durham UK

Recent studies of children s vitamin A 01A) status have highlighted
the Importance of Intra household food allocation Research Into food
habits and VA defiCiency has suggested the potential Importance of food
taboos and other dietary beliefs for speCifiC nutnent defiCienCies ThiS
blocultural study of VA defiCiency In rural West Java examined
children s food consumption as a form of behaVior subject to household
customs food beliefs and also cultural rules for child parent interactIOn

The study focused on 20 children ages 3 to 10 years With Bltot s
spots and/or ntghtbltndness and 20 age- and sex matched non VA
defiCient controls The symptomatic children all showed response to
treatment With one or two capSUles of 200 000 IU retinol The controls
were selected for their above average serum retinol levels (range= 0 77
2 24 fJ.mol/L medlan=O 86 fJ.moI/L)

Food Intake was recorded by trained observers over 4 days VA
Intake was measured by dietary recall uSing a preliminary version of the
IVACG Simplified Dietary Assessment Household socioeconomic
status mother's knowledge (both westem and traditional) about food for
children and the relatIOnship between children s diet and health were
ascerlalned from interviews With caretakers PartiCipant observation
prOVided contextual data

ReSUlts show that while traditional food behefs do tend to dlscnmlnate
against the prOVISion of VA nch foods adherence to tradltlonaltty does
not differentiate mothers of VA defiCient children from those of matched
controls DIetary profiles demonstrate reduced diversIty of nutnent
sources and lower frequency of snacking for cases as compared to the
controls which largely reflect differences In household wealth Beyond
the constraints of budget and beliefs lies the domain of rules for adult
child Interaction by which adults rarely exert control over children s
behaVior including eating ConSideration of these rules could
productively Influence the planning of information and education
campaigns dedicated to increasing consumptIOn of fruits and
vegetables for example by targetllng children rather than their parents
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DECREASED PREVALENCE OF XEROPHTHALMIA AND IMPROVED NUTRITIONAL STATUS
AMONG PRESCHOOLERS FOLLOWING VITAMIN A SUPPLEMENTATION AND NUTRITION
EDUCATION INTERVENTIONS IN THE PHILIPPINES Tuason Lopez G iI.IIJ.il1a..E.
Klemm R (HKI Philippines) Burger S (HKi NY USA) Gorsteln J (Umversl\y 01
Michigan) Mendoza 0 (UmverSlty of the Philippines College of Public
Heallh)

The aim 01 the Vitamin A Expansion (ViTEX) project was to improve
the vrtamln A status and growth of children In three provinces of the
Philippines MunlClpalrtles were randomly assigned to receive nutrlbOn
Interventions through the follOWing channels (I) radIO alone (11) radIO and
comic books (iii) radIO comIC books and mothers classes and (IV) radiO
comic books mothers classes and home counseling Nutnllon education
Included promotion of heallhy breastfeedlng and Infant feeding practices and
promotion of vrtamln A from food or capsules Distribution of vrtamln A
capsules (VAGs) was onglnally targeted to underweight children Identified
dUring the annual Village based weighing (Operation Tlmbang) In 1993
however the Philippine governmenl expanded VAG dlstrlbullon to cover all
one to five year old children every SIX months

A baseline survey was conducted from May to July 1991 and an
endllne survey was conducted dunng the same months In 1994 Over 11 000
preschool children from 120 randomly selected Villages were examined for
signs of xerophthalmia and measured for anthropometry Mothers were
Intervtewed about their knoWledge about vllamln A whether their child had
received a VAG In the last SIX months their participation In Operallon Tlmbang
and whether their child exhibited mghtbilndness

In surveyed areas VAG coverage Increased from 6 8% al baseline to
65 9/0 at endllne The prevalence of mght blindness among children 24 to 59
months old declined slgndlcantly to JUst around the World Heallh Organization
(WHO) crltena of t 010 In all four Intervention groups The prevalence of
moderate and severe underweight (based on the Philippines weJght for age
reterence values) declined significantly among children six to 23 months old In
all but the intervention group that received radio messages alone

LOgistiC regression analyses were conducted to Identlly factors that
Influenced VAG receipt alter controlling for age gender intervention group
and nutritional stalus Children were slgndlcantly more likely to have received
a VAC II their mothers (I) partiCipated In Operallon Timbang (odds ratio (OR) =
22) (II) correctly Jelentdled ~ 3 dietary sources of vdamln A (OR = 1 2) or (III)
knew Ihe beneflls of vitamin A (OR=t 34)

Other Interventions for Prevention and Control of Vltamm ADeficiency

CONTRIBUTING TO REDUCE THE NUTRITIONAL PROBLEM AND
VITAMIN A DEFlCIENCY IN WESTERN GUATEMALA
Victor Calderon J\f D MPH ChIef V,lmnm A Program

PrOject HOPE Quetzalten~ngo Guatemala

The overall proJect goal,s 10 reduce the mfant morblhty and mortality due to
Vltanun A defic.ency ThIs goal J< to he reached through cost..,ffcct,veness
commumty sustamable mlerventlOns Ul three departments of Guatemala hIghland

The pnnclpal obJccllves are To mcrease m 60% the supplement of Vltamm A
In cluldren between 6 to 72 and 50% of women after dehvery Trammg 90% of
MOH (MlDlStry of Health) and MOA (MIDI<tn of A nculture) staff and commumty
volunteers On nUlnllon V'1alDlD A and home gardens 10 the target areas Target
famthes (40%) Will grow vltanun A nch vegetables 10 thelT OWII garden and 50 %
of fanuhes WIth cluldren 6 to 72 months WIth gardens w,ll conSUme vegetables at
least lwJce a week

In 1991 HOPE complel"" erum retmol surveys 10 3000 ch Idren under 5 aloe
show1Og vltanun A ddic,ency ID 20% of them (In Guatemala more than 5 % of the
populabon With low levels of retmol IS a Pubhc Heallh problem)

A project malO cbaractenst,c IS to work predonunantly 10 rural commuDltles of
dIfficult access as well as to strengthen mslJtullonal coordmatlon as a strategy of
extellslOD and mcrease of coverage through the Involvement of the MiDlstnes of
Heallh (MOR) and Agnculture (MOA) and NGO s (Non Governmental
Orgaruzallons) These mshtullons receIve tecbDlcal and finanCIal assIstance vltanun
A capsules seeds and ""ucatlOnal matenals as well as they serve as multlphers for
commurnty groups

Anotber Important component IS the sustamablhty IOEervent,on of commuDlty
groups To aVOId members of the commuDlty to expecl receIving all benefils free
cost recovery activIties were .Dltlated I e selhng of vegetable seeds by health
promoters and agncultural representatIVes In coordmatlOn w.th The General
DirectIOn of LIvestock a model fann (WIth chlckellS rabbllS vegetables
greenhouses etc) was Implemented Farms hke thiS model are hem.. estabhshed m
the target commuDllles to .mprm e the f~llUly nutnlIon~1 s!dtus
Project s mvesllgat.ons are based on commuDlty work and on the mformatlon Ihat
fanuhes did nol Consume v,talDlD A nch food The program target populallon IS
178 000 cluldren under 6 age and 43 000 women after dehvery The program
performs two evaluation one at the nud tenn and at the end of the project

EFFICIENT VITAMIN A SUPPLY THROUGH INHALATION HK
Blesalskl Department of BlOloglcal ChemIStry and NutntlOn Umverslty of
Hohenhelm Fruwuthstr 12 D 70593 Stuttgart Germany

VItamin A defiCIency IS assoc13ted WIth alteratIOns of the respIratory
eplthehum hke loss of clha Increased number of mucous secreting cells and
squamous metaplaSia The consequence of these alterations IS an Impaument of
the self cleaning activIty of the eplthehum resulting In Increased occurence of
respuatory dIseases espeCIally observed In vitamin A defiCIent cluldren Indeed
VItamin A supplementatIOn usually lowers the nsk for respiratory infectious
Yet In presence of dlarrhoe severe protein defiCiency or WIth insufficIent daIly
supply the vltamm IS not approaching the target tissues InsuffiCIent amounts
and the respJratory mucosa can not mamtam Its nonnal appearance To
overcome thIS problem we developed an mhalatIve apphcatlOn VItamin A
defiCIent male SD rats (n = 12 ca 200 g) and healthy male volunteers (n = 16
nonnal nutntIonal state) were investigated FollOWIng InhalatlOn (l 000 IU) the
rat respiratory eplthehum showed an uptake of retmyl esters (7 5 Ilg/g dry sohd)
and the tissue revealed a normal appearance (hght and electron mIcroscopy) In
contrast control VItamm A-deficlent rats (Without inhalation n = 8) exhIbited
the typIcal morphological alteratIon of the respuatory eplthehum (mucous
metaplaSia) In human volunteers the InhalatIve apphcatIon of retmyl esters
(3000 IV) resulted In a maxImum concentration of plasma retlnyl esters WIthin
30 minutes (before inhalation 44 7 ± 13 I ng/ml after inhalation 1893 ± 67 1
ng/ml) InhalatIve apphcatlon was not accompamed WIth any SIde effects or
complainS ThiS mIght Vleld as a promISIng novel method to faClhtate organ
speCIfic targetmg ofVItamin A
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Effects of vitamin A supplements and deworming with
albendazole on the vitamin A status of Indonesian children
as assessed by a simplified modified relative dose
response (MRDR) test S,A, Tanum1hardJo D Permaes1h
Muherd1yant1n1ngs1h E Rustan Muh1lal D Karyadi and
J A Olson Dept of B10chem & B10phys Iowa State
Un1v Ames IA USA Nutr1t10n Research & Development
etr Bogar West Java Indones~a

The mod1f1ed relat1ve dose response (MRDR) test for
assess LUg vLtamin A status has been used 1n several
surveys In order to s1mpl1fy f1eld procedures two
standard doses of 3 4 didehydroretinyl acetate 5 3 ~mol

and 8 8 ~mol were adm1n1stered to Indonesian ch1ldren (n
= 34) at a one month lnterval Wh1le the hlgher dose
ellclted a hlgher response within an lndivldual (P -
o 0002) nelther dose response was related to body welght
(P < 0 39) In another group of children (n ~ 83) the
MRDR test was admlnlstered (0 35 ~mol(kg body welght) and
two blood samples were drawn per chlld between 3 and 7 h
after dosing The MRDR rat10 Lncreased wlth tLme and
plateaued between 5 and 7 h Using th1s lnformation the
MRDR test was used in Indones1an ch1ldren (n = 309 0 6
6 6 y) known to be 1nfected w1th AscarLS lumbrLcoides
SIX different treatments lncludlng a 210 ~mol v1tamln A
supplement and a 400 mg dose of albendazole were randomly
administered together or at dLfferent tLmes durLng a 1 rna
per10d V1tam1n A supplementation was most important in
1mprovlng vltamln A status (P < 0 0001) whereas deworm1ng
(P - 0 370) and the stat1st1cal interaction between
dewormlng and v1tamln A (P = 0 752) were not Serum
ret1nol values marginally improved (P ~ 0 051) In two
groups that rece1ved v1tam1n A and albendazole but not 1n
the thlrd group that received vitamln A only The MPDR
test proved a better d,scrlm,nator of the treatment
effects on vltamin A status than did changes In serum
ret1nol values (Supported by the Thrasher Research Fund
2808 2 SmlthKline Beecham Pharmaceuticals and USDA CRP
94 37200 0490 )
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PREVENTION AND CURE OF XEROPHTHALMIA AMONG
CHILDREN IN SOUTHERN INDIA ARE IMPROVED BY A
WEEKLY LOW DOSE VITAMIN A SUPPLEMENT RC MIlton'
BA Underwood' L Rahmathullah' and RD Thulasua/ IThe EMMES
CorporatIOn Potomac MD USA 2WHO Geneva SWitzerland
,Aravmd ChIldren s Hospital and 4Eye HospItal MaduraJ India

Background We have prevIOusly reported that small weekly doses of
vltamm A Similar to the RDA when prOVided to chIldren m an area of
vltamm A defICIency dnd undemutntlon were effective m reducmg
mortahty We now report on the Impact of thiS supplementatIOn on
preventIOn and cure of xerophthalmIa Methods We conducted a
randorrnzed controlled masked chmcdl tnal for one year m southern India
among 15 419 clnldren dge 6 60 months who recen ed weekly doses from
commumty health volunteer!> of either 8333 IU (2500 j.lg) vltamm A and
20 mg vltamm E (treated group) or vltarrun E alone (control group)
Xerophthalmia statu!> was ascertamed at basehne and at 6 and 12 months
follow up by tramed fIeld workers and venfled by a medical offIcer
ChIldren With sIgns of xerophthalmia were treated WIth 200 000 ill
vItdmm A and remamed m the study Results Prevalence of
xerophthalmIa at baselIne was II '70 PreventIOn Among chIldren without
xerophthalmIa at basehne the rISk of developmg xerophthalnua m the
treated group at 6 mos follow up was le~~ than half of that m the control
group (RR = 044) Similar reduction Wd!> ~een among chIldren Without
xerophthalmIa at mid term wIth follow up to the end of the year Q!@
Among chIldren With xerophthalmia at basehne the nsk of remalDmg
xerophthalmic m the treated group was 3/4 of that m the control group (RR
= 0 74) ConclUSIOn Reguldr supplementatIOn by vltamm A at a level
potentially attamable from foods m an area of vltamm A defiCIency and
undernutntlon contnbutes !>ub!>tdntldlly to preventIon of xerophthalmIa
(mcldence Wd,\ reduced by one half) and to cure of xerophthalmIa
(prevalent cases were reduLed by one fourth) even when all cases dl!>o
receIved an IDltiallarge therapeUtic dose

A TEST OF HKI METHODS OF QUAliTATIVE ASSESSMENT OF VITAMIN
A DEFICIENCY PROBLEMS IN A RURAL AREA NEAR PUNE INDIA V
Ems!lll.T Gremer and IP B~agwal Umt for Internanonal Cluld Health Uppsala 
Umverslty Sweden and BAIF Development Researc~ Foundallon Pune Imha

We sturned whether the methods descnbed 10 two HKI mannals ( Conductmg a
Quabtanve Assessmenl of V,tamm A DefiCIency and How to Use the HKI Food
Frequency Melbod to Assess Commumty RIsk of V1Iamm A DefiCIency ) could be used
effecbvely by a NutnbolUSl (Vp) and a MD (!PB) nellber WIlli partJcular expertise m
Vltamm A. The goal was to determme Wllbm a few weeks whether VAD was lIkely to be a
pubbc health problem 10 Kasurdl a VIllage of 3000 10 an and ruraI area 35 Ian from Pune (
annual ram fall 300 mm) where BAIF have health and agnculture projects If so we hoped
that lbe study would also suggest measures that mIght be taken to ID1prove the SI(uanon

FIrSt, extsllng reports were reVIewed, 13 key mfonnants mtervlewed 4 group
mseusslOns beld and local markets and shop surveyed Second about 113 of thc
households m the VIllage known to bave chIldren aged 1 5 were sampled begmnmg dt
random pomt, yleldJng 70 chIldren whose eyes were ex.unmed for SJgns of VAD The
HKI Food Frequency method was apphed to one slblmg from each famIly chosen
randomly for a sample SlZC of53

In the state of Maharashlra BltO! Sspcts (Xl B) was found In 04% of preschool
cluldren m 1990 In KaSurdl XN was seen fmrly regularly by some health workers 10

young chIldren and women of reproducbve age especially m the poorer groups For
many good food sources are Olther nol affordable or not avadable much of the year
Coloslmm IS dJscarded but breast feedmg contmues for over one year 10 most cases and
over two years fmrly often

In all of the studIed groups the mean frequency of consumption of vIlamm A was
below 4 per week for anlD1a1 sources and 5 per week for weIghted sources (annual + 1/6
plant) ThL' was below tbe cut offpc1OlS of 4 and 6 respectively suggested by HKI

However we questIOn HKJ s deciSIOn to exclude breast milk and cow mdk from tht.
calculatIOns Breast mIlk 18 one of the most Important sources of vllamm A m the mfant s
dIet even m the second year supplymg on the order of 160 RE at J3 24 months (Newman
1993) Thus II should be 10cluded

In ibIS study 13 of che 15 chIldren aged I 2 years were stilI breast fed 12 of Ihese tbree
tunes a day or more Cow mtl.k was very commonly given to chIldren m tlus area but the
concentratIOn of vltamm A left m the milk as served needs further mvestlgauon The
inclUSIOn of breast milk and cow milk raised the overall mean of weighted sources from
331082

Both fal and protem scores were adequate for all groups VAC coverage for the p."
SIX months for cluldren I 3 5 years of dge was 63% XIB was seen to the eyes of three of
the 70 chddren (4 3%)

Both manuals were found to have clear mstructlOns and to be easy to use The methods
fulfilled lbe objectIves of mrncatmg to the NGO mvolved lbal VAD IS bl..ely to be a
problem and provldmg some Ideas for useful mterventIons which rndeed are be1R~

planned
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EYALUATION OF A FOOD FREQUENCY QUESTIONNAIRE TO
ESTIMAIE VITAMIN A !NTAKE IN PRESCHOOL AGE ClllLDREN
ININDONESIA MJDlblev(l) MSerdula(2} ThNmukSH(3) T
Sad:JlffilD (4) (I) Johus Hopkms Umverslty Baltnnore USA (2) DIVlSIon
of NutntIon Centers for Dtsease Control Atlanta, USA (3) NutritIon
Academy MOR, Yogyakarta, IndonesIa, (4) CEBU GadJah Mada
Umverslty Yogyakarta, Indonesia

Effeettve and relIable tools are needed to measure dIetary Vltamm A
mtake m preschool age chtldren both for research and mOllltonng dIetary
mterventtons DlelvJ.ta auned to assess the reprodUCIbility and valIdIty of a
food frequency questtmmarre to measure VltamID A mtake m preschool-aged
Juldren from a developmg country Dtetary mtake was assessed m 296
chtldren aged 6 through 47 months at enrollment Wetghed food mtakes of
each chtld over a 14 hour penod were recorded on 6 OCCasIOns dunng a
mooth and a deutenum OXide method was used to measure average two
weekly breastrrulk mtake m the breast fed chtldren A 57 Item food
frequency questIonnlll!e With a one month referent penod was developed
usmg IVACG gutdehnes and was aduurustered at the start and end of each
survey penod Nutrient mtakes were calculated usmg the Internattonal
MmtLIst database A food score", as calculated for the food frequency data
by multIplymg the mtake frequency by the average portIon SIZe by the
nutnent denSIty The Items on the food frequency questlOlllllllre accounted
for 84% of the Vltanun A mtake observed m the weIghed food mtakes The
mean Vltarnm A mtake as measured by the food frequency questtonnarre
(384 RE/day) was nearly twIce as Ingh as that measured by the WeIghed
food mtakes (201 RE/day) The Pearson correlatloo coeffietent between
tnltJai and final food frequency questionnaIres (r=0 50) was sll11l1ar to that
reported m other studIes The correlation between food frequency and
wetghed food mtakes was hIgher for food frequenetes adnumstered after
compared to before food welgb.mg «24 months 0 25 vs 0 35 2: 24 months
o 17 vs 0 28) The food frequency method evaluated was appropnate to
IdentIfY major dIetary contnbutors of V1tarnm A to detect temporal changes
m mtake to IdentIfY target groups & pOSSibly to rank mdIVlduals by mtake
It was not appropnate for measunng absolute mtake ofVltamm A
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LUTEIN AS A MARKER OF VEGETABLE INTAKE AND
VITAMIN A STATUS DI Thurnham CA Northrop Clewes P
Paracha and UJ McLoone Human Nutrlt10n Research Group Umvers
Ity of Ulster Colerame Northern Ireland BT52 ISA and Department of
Human Nutrition UmversItv of Peshawar Peshawar Pa]nstan

Vegetables and frUits are the major source of vltamm A for the popu
lations of the developmg world B Carotene IS the prinCipal pro vltamm
A compound m vegetable foods but because the amount of B carotene m
blood represents the excess of mtake over reqUIrements plasma B
carotene llself IS not a good marker of vltamm A mtake Lutem how
ever IS present m most vegetables m appro'(lmately the same amounts as
Jl carotene (Hemonen et al J Agne Fd Chern 1989 37 655 659) It IS
not converted to vltamm A and dietary mtake was reported to correlate
WIth plasma concentratIOns better than either lycopene or B carotene m
80 vltamm A adequate Cambridge (UK) women measured at four times
dunng one year (Scott et al Bnt J Nutr In press)
We recently measured lutem Jl carotene and retmol m plasma from 267
Pakistan mfants WIth a mean age of 13 mo m August 1993 (mean(SE)
o 102(0 DIS) 0011(0006) 066(0014) Mmol/I resp) Three months
later at the end of the summer season the same analyses (n=207) were
done agam (0202(0008) 0011(0002) 078(0019) resp) when all
three markers mcreased (P < 0 02 paired t test) However m the case of
plasma B carotene the mcrease was negligIble but the proportion of non
detectable results fell from 90% to 69% over the 3 mo At baselme
lutem did not correlate With retmol m the gIrls (r= +0029) but did m
the boys (r = + 0 363 P < 0 000) m contrast to the follow up data where
It correlated m both sexes absolute measurements (boys r = +0 362
P<O 000 gIrls r=+O 259 P=O 01) and for the dIfferences (boys
r=+O 472 P<O 000 gIrls r=+O 300 P<O 003) There was no corre
latlon between B carotene and retmol at either tIme or m either sex
The mfants were breast fed WIth some supplementary feedmg but we
have no mformatlon on eIther The mfants were probably obtammg
most dietary vltamm A from breast milk and the mcrease m plasma
retmol m these mfants probably reflects the mcreased avaIlabIlity of
vegetables to the mothers durmg the summer period We have found
lutem m the mIlk of Paklstam women (unpublIshed) and the eVidence
suggests that plasma lutem m the mfants reflects mcreased vegetable
Intake by the mothers and IS also an indirect marker ot changes m
vitamin A status

UNKING A VITAMIN A DEFICIENCY RISK ASSESSMENT QUESTIONNAIRE
WITH A SERUM RETINOL VITAMIN A DEFICIENCY PREVALENCE STUDY IN
THE REPUBLIC OF THE MARSHALL ISLANDS NA Palafox C Kjolhede M
Gamble J Glt1Iesohn J Langldnk B B1aner K Bnand John Burns School of
MediCine UnIVersity of Haw8I1 Haw8I1 USA Ministry of Health and
Environment, Majuro Republic of the Marshall Islands (RMI) Johns HopkIns
School of Hygiene and Public Health Baltimore MD USA Columbia UniverSity
InstlMe of Human Nutrillon Columbia NY USA

Clinical evidence of Significant malnutnbon and vitamin A daficlency (YAD)
In children has been present In the RMI for the last ten years Initial attempts
to determine VAD prevalence and to develop a VAD surveillance and
prevenbon projeCt were unsuccessful This project was undertaken to 1)
determine the nalional and strata specific prevalence of VAD In children ages
1 5 uSing serum relinol 2) develop a country sensitive rISk assessment
questionnaire for future population surveillance and Individual risk assessment
for VAD The nsk assessment tool would also prOVide inSight to pOSSible VAD
Intervenbon strategies specific to RMI Methodology A stratified Single stage
cluster sampling tachnlque was utilized to obtaln the designated sample of 800
serum rebnals 200 sera were randomly drawn from each of four strata two
urban centers the outer Islands the people from the radlabon affected atolls
The VAD prevalence was determined In each of the strata The parents of every
fifth chIld was asked a senes of 15 questions regarding VAD rISk factors In the
Marshall Islands The questlonn8lres were scored and the results were linked
to indIvidual serum rellnol levels to asses Its senslbVlty and specifiCIty as a
screening tool for mdlVlduals With normal and low levels of serum retinol
Rndlngs 800 chIldren (ages 1 5) were tested for serum retinol 550/ of children
had serum relinollevels less than between 10-20 mcgldl and 80/ had rebnol
levels less than 10 mcgldl suggesbng Significant VAD The results of the
correlallOn of the risk assessmenl questionnaire to serum retinol levels Will be
completed by December 1995 ConclUSions Serum rellnol can be ulJllzed With
greater preCISion to determine VAD In areas where health workers are not
trained to chmcally screen children With VAD A slgnlficanl porbon of the
children of RMI (63 k) have serum rebnollevels below 20 mcgldl The VAD risk
assessment quesllonn8lre validated With serum rellnol levels prOVides a
Valuable method to perform surveillance and has established risk factors on
which to base Interventions In the RMI

Acknowledgements UNICEF Suva Flp Fergussen Foundation Kana HawaII
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1\ MODIFIED METHOD TO MINIMISE LOSSES OF CAR01ENOIDS AND
TOCOPHEROLS DURING HPLC ANALYSIS .Q..Ll& and CJK Henry School of
Bl )loglcal and Molecular SCIences Oxford Brookes Umvernly Oxford OX3 OBP
LK

IIPLC IS potentJally an excelleot method for the sepamnon and quanUficauon of
povllanun A carotenollls and thelt lSom"", Pnor to the analysIS of carotenOlds and
tocopherols sapornficallon has often been employed as an effecllve punficanon step
tor the removal of chlorophylls IJplds and to release the estenfled xanthophylls
However several researche.. have found Slgwficant losses of :<anthophylls after
;apomficanon Forthermore, 11 lias been shown that elevated temperatures and
prolooged exposures to alkalme conchllDnS resulted m SIgnificant losses of a
tocopherol

In order to mmUllIse these elfects an HPLC method developed by Hart and Scott
(1995) hdS been mochfied by usmg CandIda cylmdracea lipase for nuld hydrolysIS
fue .mcrobllll hpase from Candtda cylmdracea IS supposed to be a non specific hpase
(M1crae 1983) and preferennally hydrolyses C

14
to C" saturated and

monoun>aturated fatty acids (LIe and Lambertsen 1986) As palm 011 COnsiSts of 44%
C ) and 39% CIS I Canchda eylmdracea seems to be an optunal tool to bydrolyse
palm OIl The hpase catalysed bydrolysls cf the ml was camed out m a 50ml Qmcldit
erlenmeyer flask at 35 C contammg C cyhndracea preparanon (lOmg 943 uUlIS/mg
,oM Sigma) 100 mg of palm 011 sodIUm pbosphate buffer (pH 70 008 M 35m!)
1nd ""scormc acId (5Oppm) slUTed for 16 II T1us method was mochfied from
R d,mdtullJlh et aI (1994) The reacuon IUlXture was extracted three urnes wtth 20 ml
dlethyl elber/petroleum ether (2 1 (v/v)) The three extracts were combmed and
w llJted three urnes With 50 mI 100/ sochmn chIonde solunou and finally the organic
solvent was evaporated to dryness m a rotary evaporator The residue was rechssolved
by ultrasolllc agItanon to a final volmne of 5 ml m dtcbloromerhane filtered throngb
d 0 45 ~ PVDF synnge filter (Whaunan) and dIluted With the moMe pb1SC to a
sUlldble concentrauon for HPLC analySlS accorchng to Hart and Scott (1995) ThIs
modified procedure will form the basIS of our presemauon

R<...terencelJ

lLut, D J and Scott, K J (1995) Food Chern No 54 pplOl III

M ICfM A R (1983) JAOCS No 60 pp291

Lie 0 aud Lamber!>en G (1986) Fette Selfen AnstnebImueL, No 88(9) pp365
367

Rahmatullab M S K S Sbnkla. V K S Mnkhel)ee K D (1994) JAOCS No 7I
(6) pp569 573

DIFFERENCES IN SERUM RETINOL CONCENTRATIONS IN
MOTHER-INFANT PAIRS AT BIRTH BY ETHNIC ORIGIN IN
THE NEGEV (SOUTHERN ISRAEL) R Gorodischer
B Sarov E Gazala E Hershkovitz S Edvardson
D Sklan and M Katz Dept of Pediatrics and
Ob -Gyn Units of Epidemiol and Clin Pharmacal
Soroka Medical Center and Faculty of Health
Sciences Ben-Gurian Univ Beer-Sheve and Fac
of Agr1c Hebrew Univ Rehovot Israel

Background Subclinical v1tam1n A defic1ency
~s related to increased morbidity and mortality in
~nfants Previous stud~es 1nd1cate that the trad
itional diet of Moslem Bedouins an important
ethnic group in Southern Israel 1S low in v1tam1n
A content

Methods Serum ret1nol was measured by HPLC 1n
313 healthy mother-1nfant pairs at b1rth follow1ng
term gestation (>37 weeks) of normal b1rth we1ght
infants (BW 22500 gm) 175 Jews and 138 Bedou1ns

Results Ret1nol <20 ~g/dl was measured in 11%
of mothers and in 24% of 1nfants Cord ret1nol <20
and <10 ~g/dl were measured in 17% and 1 1% of
Jew1sh and 33% and 7% of Bedouin newborns respect
ively (both p=O 001) As compared to mothers with
serum retinol 220 ~g/dl a larger % of mothers
w1th serum retinol <20 ~g/dl gave b1rth to 1nfants
of shorter gestat10nal age (37-38 weeks 26 5 vs
15 2% n s ) and to lighter 1nfants (b1rth we1ght
2500-2990 gm 42 vs 24% p<O 01) In contrast to
infants with birth weight 23000 gm a larger % of
infants with birth weight 2500-2990 gm had cord
serum retinol <20 ~g/dl (35 vs 20% p<O 006)
Neither maternal nor infant sertm retinol was
related to socioeconomic indices

Conclusion Low serum retinol was found
prevalent 1n mothers and newborns 1n Southern
Israel and particularly 1n Bedou1n 1nfants Low
serum retinol in maternal and cord blood was
associated with a lower birth weight in this
populat1on of apparently normal infants
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PREVALENCE OF SUBCLINICAL VITAMIN A
DEFICIENCY AMONG YOUNG INFANTS IN BANGLADESH
M A Wahed I J 0 Alvarez I M M Rahman, t1-..
Hossa 1D F J ahan~ !L Mah~1an§,..b-l.§"'" and D Habte
Internat10nal Centre for D1arrhoeal D1sease
Research Bangladesh (ICDDR,B), and Dhaka
Sh1Shu Hosp1tal, Bangladesh and Un1vers1ty of
Alabama at B1rm1ngham, Al 35294-0008

In Bangladesh the h1gh prevalence of
cl1n1cally eV1dent v1tam1n A deflc1ency In
chlldren under 5 years nas been well
documenteo however llttle 1S known about the
V1tam1n A status of lnfants The relat.lve
dose response (RORI test was carr1ed out In
85 healthy 1nfants (5 9±2 3 months) comlng to
the Internat10nal Centre for D1arrhoeal
Dlsease Research Bangladesh (ICDDR B) or
Dh a kaSh 1 shu H0 s P 1 tal for r 0 u t 1 n e
lmmunlzatlon Mean serum ret1nol (R) was
o 66±O 3 ~mol/L and mean RDR value was 2~ 8±
221 F1fty-seven percent (57%) OT the
lntants had serum (R] values under u 70~mol/L

and 18% under 0 35 ~mol/L Slxty-four percent
\64%) of the lnfants had abnormal RDR values
(~20) lndlcatlng low llver reserves of
v1tamln A RDR values showed a negatlve
correlat1on wlth welght for age The RDR test
showed a hlgh sens1tlvlty detect1ng ~3% of
lnfants wlth 0 355S[R)SO 695 ~mol/L as
abnormal These results 1ndlcate that. there
1S a h1gh prevalence of subcllnlcal vltamln A
deflclency In Bangladeshl lnfants
Supported In part by U S AID grants DPE-5986
A-OO-l009-00 and DHR-5600-G-OO-OOe4-0
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Tel 502 2 730 258
Fax 502 2 733 906
EmaIl cessIam@uvalle edu gt

Ms Martha Burdick de Pledrasanta
DIrector
InternatIOnal Eye FoundatIon
17 Avenue 5 39, Zone 14
Guatemala CIty 01014
Guatemala
Tel 502 2 637 422
Fax 502 2 637 422

Dr Susan Burger
DIrector
NutntIOn Umt
Helen Keller InternatIOnal
90 Washmgton Street
15th Floor
New York NY 10006
USA
Tel 212 943 0890
Fax 212 943 1220
EmaIl 74577 632@compuserve com
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Mrs Dolhne Busolo
Micronutnent Project Coordmator
Research on IndIgenous Foods
Kenya Energy & EnVIronmental Org
KENGO
Mwanzi Road Westiands
PO Box 48197
NaIrobI
Kenya
Tel 254 2 748 281/749 747
Fax 254 2 749 382

Ms Jessica Ma Caceres Tovar
NutncIOmsta de SerVICIOS de AlImentacIOn
CentlO MedICo MilItar
Acatan Santa ROSIta Zona 16
Cmdad de Guatemala
Guatemala
Tel 502 2 730 950
Fax 502 2 732 914

Dr Enrique Calderon
Consultant
The LIverpool School of TropICal MedICme
Pembroke Place
LIverpool L3 5QA
Umted Kmgdom
Tel 44 1 51 708 9393
Fax 44 1 51 708 8733
EmaIl E Calderon@lIverpool ac uk

Dr Victor Calderon
Jefe de Programa de Vitamm A
The People to People Health FoundatIOn
Inc
Proyecto HOPE
6a Calle 9 24 Zona 1 EdificIO Capuano
Aptos 8 y 9
Quetzaltenango 9001
Guatemala
Tel 502 961 4559
Fax 502 961 2386

Ms FlorIdalma Cano
Bactenologo
INCAP

• Apartado Postal 1188
Cmdad de Guatemala

• Guatemala
Tel 502 2 723 762 7
Fax 502 2 736 529

Dr Melgabal Capistrano
ResIdent Coordmator
OMNIIPhilIppmes
2139 FIdeI Reyes Street
Malate Mamla
PhilIppmes 1004
Tel 63 2 501 526
Fax 63 2 501 526
EmaIl HKI@phIl gn apc org

Mr Ricardo Alberto Carballo ROjas
OfiClal de Recursos Humanos
INCAP
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 409 702
Fax 502 2 736 529

Ms Leshe Ellen Carhn
Teachmg ASSIstant/Research Staff
Department of Anthropology
Umversity of Durham
43 Old Elvet
Durham DHI 3HN
Umted Kmgdom
Tel 44 1 91 374 2841
Fa:x 44 1 91 374 7527/2870
EmaIl L E CarlIn@durham ac uk

Dr Erick CastIllo
Coordmador de Salud
Plan InternatIOnallGuatemala
Sa Ave Norte Fmal
AmatItlan
Guatemala
Tel 502 9 330 574
Fax 5029332 175

Dr LUCia Castro de Navarro
DIrector Laboratono NutncIOn
ImtItuto NaCIOnal de Bogota
Avemda El Dorado Carrera 50 Can
Bogota
ColombIa
Tel 57 1 222 0577
Fax 57 1 222 0194

Ms MarIa Izabel Catalan
SerVICIOS M'lya para eI Desarrollo
12 Av 10 57 Zona 2
Cmdad de Guatemala
Guatemala
Tel 502 2 530 921
Fax 502 2 530 921

Dr Rolando Cerezo
OfiClal MedICo
INCAP/OPS
Carretera Roosevelt Zona 11
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 736 518/19
Fax 502 2 736 529

• Ms Jenny CervInskas
Programme Coordmator
Micronutnent ImtIative
250 Albert Street
PO Box 8500
Ottawa
Ontano KIG 3H9
Canada
Tel 613 236 6163
Fax 613 236 9579
EmaIl Jcervmskas@Idrc ca

Prof IndIra Chakravarty
DIrector Professor and Dean
Dept of BIOchemIstry & NutntIOn
All IndIa Institute of HygIene & PublIc
Health
110 ChIttaranpn Avenue
Calcutta 700 073
IndIa
Tel 91 33 241 5747
Fax 91 33 241 2539
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Ms Rose Chamanga
Program and Trammg AssIstant/Health
U S Peace Corps/MalawI
PO Box 208
LIlongwe
MalawI
Tel 265 721 611
Fax 265 721 802

Ltc Roberto Champney
Gerente General
CIa FarmaceutIca StarvI, S A
EdlficlO Gemmls 10 Torre Norte Of 704
Cmdad de Guatemala
Guatemala
Tel 502 2 353 244
Fax 502 2 353 245

Dr JorgeChang
OfiClal de Proyectos
USAID/G CAP
Guatemala Central Amencan Programs
1a Calle 7 66 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 320 202
Fax 502 2 311 151

Dr Adolfo Chavez
Sub DIrector General NutnClon
ComunItana
InstItuto NaclOnal de NutnClon
ComunItana
Vasco de QUIroga No 15 Tlalplan 14000
MeXICO DF
MexICO
Tel 525573 1116
Fax 52 5 655 1076

Dr Jose FelIx Chavez
Head Research DIVISIOn
NatIonal InstItute of NutntlOn
PO Box 2049
Caracas
Venezuela
Tel 58 2 481 9451
Fax 58 2 481 2155 285 5529

Ms VIlma Chavez de Fox
MedICa Pedlatra
DIVISIOn de Reglstro y Control de Ahmento
y MedICamento
4 Calle 1469 Zona 7 Nueva Monserrat
Cmdad de Guatemala
Guatemala
Tel 502 2 927 063
Fa~ 5022 536995 353 711

Dr FranCISCo Chew
OfiClal MedICO
INCAP
Calzada Roosevelt Zona 11
Apartado Postal 1188
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 719 913
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Prof Sandra Chew
Dlrectora Proyecto Movii Salud Integral
Asoc Guatemalteca para la FamIlIa de las
Amencas
Av Las Amencas 7 30 Zona 13
EdlficlO Las Arcos, Oficma 4 E
Cmdad de Guatemala
Guatemala
Tel 502 2 606 036
Fax 502 2 606 036

Mrs Dons M ChmchIlla
Consultant on Food Technology
Panamencan Health OrgamzatlOnlINCAP
Post Office Box No 728
TegUCIgalpa
Honduras
Tel 504 390 916 18
Fax 504 315 877

Mr Flywell Chmtolo
ChemIst
Mmlstry of Health
Box 30377
LIlongwe
MalaWI
Tel 265 740 157
Fax 265 740 882

Ms Patncla ChlOng Lou
NutntlOmsta
Insto de NutnclOn de Centro Amenca y
Panama
Carretera Roosevelt Zona 11
Apartado Postal 1188
ClUdad de Guatemala
Guatemala
Tel 502 2 723 762 67
Fax 502 2 736 529

Mr Genner ChlpwaIla
Project Manager
InternatIOnal Eye FoundatIOn
Box 2273
Blantyre
MalaWI
Tel 265 637 443
Fax 265 632 443

Dr Moses C Chuambo
Program Consultant
SIght Savers InternatIOnal
PO Box 30858
LIlongwe 3
MalaWI
Tel 265 721 322
Fax 265 721 322721 018

Ms Jayne ChltharanJan
NutntlOmst
UnIversIty ofWlsconsm MadIson
618 Lmdbergh Ave
Stevens Pomt WI 54481
USA
Tel 608 262 2727
Fax 608 262 5860 4743
EmaIl JASIAC@macc WISC edu

Ms Parul Christian
NutntlOnIst Student
DIVISIOn of Human Nutntlon
Johns Hopkms Sch of HygIene & PublIc
Health
615 N Wolfe Street
BaltImore MD 21205 2179
USA
Tel 410-955 2786
Fax 410 955 0196
EmaIl pchnstI@phnet sph Jhu edu

Ms Angela ChurchIll
Health Speclahst
Peace Corps of the UnIted States
1990 K Street NW
Room 8680
Washmgton DC 20526
USA
Tel 202 606 3278
Fax 202 606 3298

Dr Frank ChytIl
Professor of BIOchemIstry
Dept of BIOchemIstry
VanderbIlt UnIversIty
School of Medlcme
NashVIlle TN 37232 0146
USA
Tel 615 322 4344
Fax 615 322 4349

Dr Dannys CIfuentes GIl
Jefe del Depto de Reglstro y Control
de AlImentos
Mmlsteno de Salud Pubhca y ASlstencIa
SOCIal
10 Avemda 14 00 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 302 082
Fa~ 502 2 302 082

Mr WIlhamD Clay,Jr
Officer m Charge, NutntlOn Programs
ServIce
Food and NutntlOn DIVISIOn
Food and Agnculture OrganIzatIOn of the
UN
VIale delle Terme dl Caracalla
Rome 00100
Italy
Tel 396 522 54152
Fax 396 522 54593
EmaIl willIam clay@fao org

Dr C John Clements
MedIcal Officer EPI
World Health OrgamzatlOn
CH 1211 Geneva
SWItzerland
Tel 41 22 791 4402
Fax 41 22 791-4192/4193
E mml clem@who ch
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Dr Nicholas Cohen
Co Dlfector
Focus ASia
D 367 Defence Colony
New DelhI 110 024
IndIa
Tel 91 335 5836
E-maIl gpa@whoernet In

Dr Henry Colmdres
DIrector de Area de Salud
FUNDAZUCAR
6a Avemda 739 Zona 10
EdlficIO Las Bnsas Of 301, 3er Nlvel
ClUdad de Guatemala
Guatemala
Tel 502 2 347 591
Fax 502 2 347 593

Prof Karla CordonArnvdlaga
NutncIOmsta
Escuela de NutncIOn
USAC
3 Av 27 00, Zona 6 MIXCO Col Sn Fco I
Cmdad de Guatemala
Guatemala
Tel 502 2 977 397

Dr Oscar Cordon Cruz
Gerente General
Health Care Guatemala S A
35 Avemda A 6 01 Zona 11
Resldenclal V
Cmdad de Guatemala
Guatemala
Tel 502-2 995-134
Fax 502-2 995 134
E-maIl healthca@uvg edu gt

Mr Hector CorI

Human NutntIOn & Health Manager
F Hoffmann La Roche
Latm Amencan RegIOnal Center
Av QUIlm 3750 Macul
CasIlIa SantIago 3087
ChIle
Tel 562 221 2617
Fax 562-221-6727/221-0148
E-maIl hector con@roche com

Ms AmyCorneb
Project Manager
Dept of InternatIOnal Health
Program Agamst Mlcronutnent
MalnutntIOn
RollIns School of PublIc Health of
Emory Umverslty
1518 ClIfton Road, 7th Floor
Atlanta GA 30322
USA
Tel 404-727 1088
Fax 404-727 4590
E-maIl corneh@fo'Csph emoryedu

Ms Flor Coronado
NutnclOmsta
Fondo de InverSIOn SOCIal
30 Calle 1-91, Zona 8
Cmdad de Guatemala
Guatemala
Tel 502 2 712 291
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Agr LeonelAnleu Corzo
Inspector Gral de Ingemos
A Cargo Programa de FortIficacIOn de
Azucar
ASOCIaCIOn de Azucareros de Guatemala
6a Calle 6 38, Zona 9
70 Nlvel EdlficIO Plaza TIvolI
Cmdad de Guatemala
Guatemala
Tel 502 2 312 256
Fax 502 2 312 603

Dr Anna CoutsoudIs
Semor SCIentIst
Dept of PaedIatncs & ChIld Health
Umverslty of Natal
PO Box 17039
Congella 4013
South AfrIca
Tel 27 31 260 4489
Fax 27 31 2604388
E-maIl coutsoudIs@med und ac za

Ms Diane Dabsera
IVACG Secretanat
ILSI Human NutntIOn InstItute
1126 16th Street, NW
Washmgton DC 20036-4810
USA
Tel 202 659 9024
Fax 202-659-3617
E-maIl DIane@dc IlSI org

Mrs Carmen Dardano
Consultora Coordmadora
Programa Mlcronutnentes
UNICEF Area Office
13 Calle 8 44, Zona 10
Plaza Edyma 20 Nlvel
Cmdad de Guatemala
Guatemala
Tel 502-2 336 373
Fax 502-2 336317

Dr IanDarnton-Hdl
OMNI Project DIrector
John Snow Inc
1616 North Fort Myer Dnve
Eleventh Floor
ArlIngton VA 22209
USA
Tel 703 528 7474
Fax 703 528-7480
EmaIl Ian_darnton_hIll@JSI com

Dr OmarDary
BloqUImlcolInvestIgador
INCAP
Calzada Roosevelt Zona 11
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 719-912
Fax 502 2 736-529
EmaIl odary@mcap2 org gt

Dr Nils Daulaue
Deputy ASSIstant AdmmIstrator
USAID PPC/PHD
New State 3889
Washmgton DC 20523 0045
USA
Tel 202 647 8415
Fax 202 647 9747
EmaIl ndaulaIre@USald gov

Dr Frances R DaVidson
G/PHN/HN
US Agency for InternatIOnal Development
SUIte 1200, SA 18
Washmgton DC 20523 1808
USA
Tel 703-875 4118
Fax 703-875 4686
EmaIl fdavldson@USAID gov

Dra BeatrlzA de Aldana
Centro MedICO MIlItar y
PolIclImcas del IGSS
Oftalmologo/MedlCo y ClruJano
2a calle B 10 80 Zona 17 Col Lourdes
Cmdad de Guatemala
Guatemala
Tel 502 2 562 370

Dr Ruth Elena de Arango
Coordmadora
CONAPLAM
23 Calle 26 60 Zona 5
Cmdad de Guatemala
Guatemala
Tel 5022 353 711

Dr Marla del Carmen de Daroca
Consultora en Salud y NutncIOn
Socledad Hombre Nuevo
CasIlla 14703
LaPaz
BolIVIa
Tel 591-2791 117
Fax 591 2 379 434

Dr America de Fernandez
Umdad de Salud y NutnClon
INCAP
Carretera Roosevelt Zona 11
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762
Fax 502-2 736 529

Ms Susana de la Torre
Program Manager
OMNIIJohn Snow, Inc
1616 N Fort Myer Dnve
11th Floor
Arlmgton VA 22209
USA
Tel 703 528 7474
Fax 703 528 7480
EmaIl susan_delatorre@JsI com
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Mr Leonardo F de Leon
InvestIgador
INCAP
Carretera Roosevelt Zona 11
Apartado 1188
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 723 762 7
Fax 502 2 736 529

Mrs Moayra de Leon
Apoyo Tecmco
DlrecclOn General SerVlCIOS de Salud
Mmlsteno de Salud Publica y ASlstenCia
SOCial
9Av 1465 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 218 01

Dr Jose de LeonAvIla
Profesor Titular
Facultad de ClenCias MediCas
Umversldad de San Carlos de Guatemala
4a Ave 5 72, Zona 8
Mlxco Panorama San Cnstobal
Cmdad de Guatemala
Guatemala
Tel 502 2 781 879

Dr MalvIna de Leon Mendez
Tecmco Depto Materna Infantii
DlrecclOn General de SerVlCIOS de Salud
Mmlsteno de Salud
9a Avemda 14 65 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 718 372
Fax 502 2 305 052

Dr Hernan Leonardo Delgado
Valenzuela
Director
INCAP
Carretera Roosevelt Zona 11
Apartado 1188
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 736 518 519
Fax 502 2 736 529

Prof Helene DelIsle
ASSOCiate Professor
Department of NutntlOn
Umverslty of Montreal
PO Box 6128
Downtown StatIOn
Montreal
Quebec H3C 3J7
Canada
Tel 514 343 6406
Fax 514 343 7395
Email Delisleh@ere umontreal ca
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Mr Castro LUCIO de Navarro
Investlgador CIentlfico
InstItuto NaclOnai de Salud
Avemda El Dorado Carrera 50
Bogota
Colombia
Tel 57 1 220 577 ext 316 317
Fax 57 1 222 0194

Ms Veromka de Palma
Coordmadora de la EducaclOn
INCAP
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762
Fax 502 2 736 529

Ms Saskta de Pee
Department of Human NutntlOn
Wagemngen Agncultural Umverslty
PO Box 8129
Wagemngen 6700 EV
Netherlands
Tel 31 8370 82589
Fax 31 8370 83342
EmaIl clive west@et3 voed wau nl

Dr Margarita Cortez de Polanco
Assecora Departado Mmlstenal
Mmlsteno de Salud Publica y AS
PalacIO NaclOnal3er Nlvel Oficma 1
Cmdad de Guatemala
Guatemala
Tel 502 2 24509 80258
Fax 502 2 23207

Dr RaJanimal P Devadas
Chancellor
Home SCience & Higher Ed for Women
AvmashIlmgam Deemed Umverslty
COimbatore
TamIl Nadu 641 043
India
Tel 91 422 440 140/435 250
Fax 91 422 438 786

Dr CarolIna de Vettorazzl
CeSSIAM
Hasp de OJos y Oldos Dr Rodolfo Robles V
Dlagonal21 19 19 Zona 11
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Mr ArJan de Wagt
NutntlOlllst
UNICEF Mala'A I
Commercial Bank Bmldmg
PO Box 30375
Lilingwe 3
MalaWI
Tel 265 780 788
Fax 265 783 162

Dr Michael J Dlbley
Faculty of Medlcme and Health SCiences
Center for Climcal EpidemIOlogy
& BIOstatistics
DaVid Maddison Climcal SCiences Bmldmg
Newcastle NSW 2300
AustralIa
Tel 61 49 236-239
Fax 61 49 236-148
Email 5439409@mclmaIl com

Dr Edmundo Dommguez
Supervisor
Proyecto HOPE
6a Calle 9 24, Zona I, EdlficlO Capuano
Tercer Nlvel, Apartamento 8 y 9
Quetzaltenango
Guatemala
Tel 502 9 614-559
Fax 502 9 612-386

Dr PhilIppe Donnen
School of Public Health
Free Umverslty of Brussels
Route De Lenmk 808
Brussels 1070
Belgmm
Tel 32 2 555 4045
Fax 32 2 555 4072

Ms Michele L Dreyfuss
Nutnomst/Doctoral Student
DIVISIOn ofNutntIon
Johns Hopkms Umverslty
School of Hygiene and Public Health
615 North Wolfe Street, Room 2041
Baltimore, MD 21205
USA
Tel 410 955-2786
Fax 410 955 0196
EmaIl mdreyfus@phnet sph Jhu edu

Dr Enrique Duarte
OrgamzatlOn MSPAS
3aAv 7-31, Zone 10
Guatemala City
Guatemala
Tel 502 2 325 889

Ms Rosa Marla Duarte Favaro
Clentlfic Research
Adolfo Lutz Institute
RuaMmas 877
CEP 14085 410
Rlbelrao Preto
Sao Paulo
BrazIl
Tel 55 16 625 5046
Fax 55 16 635 7994/633 1586
Email )eddolIv@fmrp usp br

Ms AbigaIl DZlmadzl
Vltamm A Project Coordmator
UNICEF LIlongwe
CommerCial Bank BUlldmg
PO Box 30375
LIlongwe 3
MalaWI
Tel 265 780 788
Fax 265 783 162
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Dr Dlomclo ElIas
CeSSlAM
Hosp de 0Jos y Oldos Dr Rodolfo Robles V
Dlagonal21 19 19 Zona 11
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Dr LUizElIas
Consultant Food Technology and NutntlOn
INCAP
Post Office Box 1188
Guatemala CIty
Guatemala
Tel 502-2 723 762,7
Fax 502 2 736 529

Mrs Isabel Enriquez
ProfeslOnal Salud Escolar
DlrecclOn General de ServlclOs de Salud
Mmlsteno de Salud Pubhca y ASlstenCla
SocIal
9Av 1465 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 218 01

Prof KalI Erickson
Umverslty Professor
525 Queen Street
Alexandna Vlrgmla 22314
USA
Tel 703836 1190
Fax 703 658 4919

Dr Miguel Escobar
DIrector DIVISIOn MedICa
Comlte Pro Clegos y Sordos de Guatemala
Dlagonal21 19 19 Zona 11
Apartado Postal 01011
Cmdad de Guatemala
Guatemala
Tel 502 2 730 375
Fax 502 2 733 906

Dr VIrglDlaEsplDoza
VIce Mlm~ter of Pubhc Health
Mmlstry of Pubhc Health
TegUCIgalpa
Honduras
Fax 504 225 226 384 141

Dr EdgarAugusto EsplDoza Prado
Profesor TItular V Facultad de Clenclas
MedICas
Facultad de MedICma
Umversldad de San Carlos de Guatemala
Cmdad Umversltana, Zona 12
Cmdad de Guatemala
Guatemala
Tel 502 2 767 370 ext 260

Mr Rolando Estrada
SupervIsor Agncola
Program Vlt A Proyecto Hope
EdlficlO Capuano Aptos 8 y 9, Zona 1
Quetzaltenango
Guatemala
Tel 502 9 061 4559
Fax 502 9 061 2386
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Dr Vlbna Estrada
Coordmador Proyecto MICronutnental
FundaclOn InternaclOnal de OJos
Col Los Castaiias
Calle Cedro Real, Casa No 201
TegUCIgalpa 5138
Honduras
Tel 504 368 599
Fax 504 368 599

Dr Bridget Ann Fenn
CeSSIAM
Hosp de OJos y Oldo~ Dr Rodolfo Robles V
DIagonal 21 19 19 Zona 11
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Dr Rodrigo Fierro Bemtez
Mlcronutnents Program DIrector
Mmlstry of Health of Ecuador
Buenos AIres 340 and Manuel Larrea
QUItO
Ecuador
Tel 593 2 544 597
Fax 593 2 544-597

Dr JulIoAlfonso Figueroa Carrillo
Mlmsteno de Salud Pubhca y A S
PalacIO NaclOnal 3er , NIVel Oficllla 1
Cmdad de Guatemala
Guatemala
Tel 502 2 23207

Dr Suzanne M FI1teau
Research ASSOCIate
Institute of Chdd Health
30 GUlldford Street
London WClN lEH
Umted Klllgdom
Tel 44 171 242 9789
Fax 44 171 404 2062
E mad sfilteau@lCh bpmf ac uk

Mrs Magda Fischer
Umdad de RelaclOnes InternaclOnales
INCAP
Calzada Roosevelt Zona 11
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 736 522
Fax 502 2 736 529
E mad mfischer@lllcap org gt

Dr Sian Fitzgerald
Health and NutntlOn Consultant
CanadIan InternatIOnal Development
Agency
200 Promenade du Portage
Hull
Quebec KIA 064
Canada
Tel 819 953 5553
Fax 819 953 6356
E mad 102257 676@compuserve com

Dr Carla F}eld
Semor SCIentist
InternatIOnal AtomIC Energy Agency
PO Box 100
VIenna A 1400
Austna
Tel 43 1 2060 21680
Fax 43 1 20607
E mad fjeld@npol laea or at

Ms Maribel Flewltt
IVACG Secretanat
ILSI Human NutntlOn Institute
1126 SIXteenth Street, NW
Washlllgton DC 20036 4810
USA
Tel 202 659 0525
Fax 202 659 3617
E mad Manbel@dc Iisl org

Dr Rodolfo F Florentmo
DIrector
Food & NutntlOn Research InstItute
DOST Complex Gen Santos Ave BICutan
Taglg
Metro Manda
PhJhppllles
Tel 632 837 2934
Fax 632 837 2934
EmaIl rff@dostmls dost gov ph

Ms Manna Flores
NutnclOmsta
Retlrada de OPS
15 Calle A 2 OS, Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 205 92

LIcda Teresa Flores Lopez
LICda Inf QUlmlco BlOlogo
INCAP
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 881 626
Fax 502 2 736 529

Mr Ben}amm Fouts
NutntlOn ExtentlOmst
Peace Corps
6 55 8 Street Zone 9
Guatemala CIty
Guatemala

Dr WI1ma Freire
RegIOnal Coordmator Food and NutntlOn
Pan Amencan Health OrgamzatlOn
525 Twenty thIrd Street, NW
Washlllgton DC 20037
USA
Tel 202 861 4349
Fax 202 861 8466
E mad wdmafr@paho org
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Dr Martm Fngg
Task Force SIGHT AND LIFE
Post Box 2116
Basel 4070
SWitzerland
Tel 41 61 691 2253
Fax 41 61 688 1910

Mr Hector Gamero
Coordmador de Proyectos de NutnClon
IDEAS Ltd
6a Ave 20 25 Zona 10
Edlf Plaza MantIma Oficma 5 4
Cmdad de Guatemala
Guatemala
Tel 502 2 370 164 5
Fax 502 2 374 352

Mr Dieter Garbade
Director of VItamms & Fme Chemicals
Roche Products Pty Limited
Umt C2 1 3 Rodborough Road
Frenchs Forest NSW 2086
AustralIa
Tel 61 2 9975 8100
Fax 61 2 9975 5256
Email Dieter garbade@roche com

Dr Juan Carlos Garcia de la Rlva
Post Doctoral Ophthalmology Educ
Coordmator
Committee for the BlInd and Deaf
Dlagonal21 19 19 Zone 11
Guatemala Cltv
Guatemala
Tel 502 2 730 375
Fax 502 2 733 906

Dr SISSI Leonora Garcia de Sierra
MedICo y Clru)ano
Maestna en AlImentaclOn y NutnclOn
INCAP
Secretana Blenestar Social de la Presldencla
Arco 5 6 #27 Y38 Zona 5
Jardmes de la AsunCIOn
Cmdad de Guatemala
Guatemala
Tel 502 2 348 932 350 560

Prof Erwm Emilio Garcia Fuentes
Facultad de FarmaCla
Umversldad de San Carlos de Guatemala
Cmdad Umversltana Zona 12
3a Calle 6 47 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 265 45
Fax 502 2 562 213

Ms Clara Aurora Garcia Gonzalez
NutnClomsta del Sector Salud
CARE Guatemala
Plaza Corporatn a Reforma Torre 1
70 mvel Ave Reforma 6 64 Zona 9
Apartado Postal 1211
Cmdad de Guatemala
Guatemala
Tel 502 2 391 139
Fax 502 2 391 149
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Mr Manuel Garcia Lemus
Profesor Titular II
Facultad de ClenClas MedlCas
UmverSldad de San Carlos de Guatemala
EdlficlO M 2 Cmdad UmversItana Zona 12
Cmdad de Guatemala
Guatemala
Tel 502 2 767 370 3
Fax 502 2 785 880

Ms Barbara Gay
NutnclOmsta (Voluntana)
Cuerpo de Paz
8a Calle 6 55, Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 348 266

Ms CarolIna Godmez
Program Officer
PATH
1990 M Street
SUite 700
Washmgton DC 20036
USA
Tel 202 822 0033
Fax 202 457 1466
Email cgodme@path dc org

Mr Manuel Gomez
Control de Caiidad en el Area Sur
ASAZGUA
6a Calle 5 38 Edlf TivolI Plaza, Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 313 049 87
Fax 502 2 318 191

Dr Raul Gomez
NatIOnal Director
InternatIOnal Eye FoundatIOn
PO Box 5138
Tegucigalpa
Honduras
Tel 504 368 599
Fax '104 368 599

Mr Jose Gonzalez
Director Instltuto de NutnCl6n
Mmlsteno de Salud PublIca Cuba
Infanta 1158
Cmdad Habana
Cuba 10300
Tel 53 7 78'1 919

Ms MarlaAntometa Gonzalez B
Duectora SecclOn de NutnclOn
Umversldad del Valle de Guatemala
18 Av 11 95 Zona 15 VH 111
Cmdad de Guatemala
Guatemala
Tel 502 2 690 791 5
Fax 502 2 380 212

Ms Irma Gonzalez Nunez
AuxllIar de ServlClOs MedICOS
GUATEL
7a Av 3 39 Zona 4
EdIflclO Martmez Sobral
Cmdad de Guatemala
Guatemala
Tel 502 2 500 999

Prof Rafael Gorodlscher
Director
Department A of Pedlatncs
Ben Gunon Umverslty of the Negev
Soroka MedICal Center
PO Box 151
Beer Sheva
84101
Israel
Tel 972 7 400 546/400 364
Fax 972 7 400 322
Email rafaelg@bgumall bgu ac II

Dr Ted Gremer
Semor Lecturer
Umt for InternatIOnal Child Health
Uppsala Umverslty
Entrance 11
Uppsala
75185
Sweden
Tel 46 18 511 598
Fax 46 18 515 380
EmaIl ted gremer@ICh uu se

Dr Gladys Guaman
InvestIgadora
Inst de InvestIgaclOn y Desarrollo de Salud
Mmlsteno de Salud PublIca
QUito
Ecuador
Tel 593 2 544 597
Fax 593 2 544 597
Email Dnelson@pl pro ec

Ms Momca Guamuch
Ayudanta de InvestIgaclOn
INCAP
Calzada Roosevelt Zona II
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762 7
Fax 502 2 736 529
Email Icabrera@mcap2 org gt

Ms ZoilaAlbma Guerra de VillaglOn
Consultora de NutnclOn y Salud
UNICEF
5 Av 11 30 Zona 13
Col Lomas de Pamplona
Cmdad de Guatemala
Guatemala
Tel 502 2 336 373

LIcda Ana LUisa Guillen
Hospital de O)OS y Oldos
Dr Rodolfo Robles V

Diagonal 21 19 19 Zona 11
Cmdad de Guatemala
Guatemala
Tel 502 473 0258 Ext 110
Fax 502 473 3906

Mr Axel Ambal GUillen
ASlstente de GerenCla de ServlClOs
ACCESO
2a Ave 2 67 Zona 9 San Miguel Petapa
Cmdad de Guatemala
Guatemala
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Dr Subbulakshnll Gurumurthy
DIrector
Dept of Post Graduate StudIes and
Research m Home S,-Ience
SNDT Women SUmverslty
Juhu Road
Bombay 400 049
IndIa
Tel 91 22 610 4423
Fax 91 22 610 4159

Dr Victor Gutierrez
Jefe Area de Salud San Marcos
Mmlsteno de Salud PublIca y ASlStenCla
SocIal de Guatemala
San Marcos
Guatemala
Tel 502 9 601 482

Dr Wolfgang Haehnlem
Manager Techmcal Marketmg VItamms
Food
BASF Aktlengesellschaft
MEV/LE D 205
Ludwlgshafen
67056
Germany
Tel 49 621 604 1667
Fax 49 621 604 7170

Dr Ousmane Haldara
Program AssIstant/Health EducatIOn
U S Peace Corps
BP 85
Bamako
MalI
Tel 223 223 553
Fax 223 223 369

Dr Suzanne S Harris
Executive DIrector
INACG and IVACG Secretanat
ILSI Human NutntlOn InstItute
1126 Snteenth Street NW
Washmgton DC 20036 4810
USA
Tel 202 659 9024
Fax 202 659 3617
EmaIl omm@dc Ilsl org

Ms Marjorie Haskell
Program m InternatIOnal NutntlOn
Umverslty of CalIforma DavIs
3150 Meyer Hall
DavIs CA 95616
USA
Tel 916 752 1992
Fax 916 752 3406
EmaIl mJhaskell@ucdavls edu

Ms Marissa Hassett
NutnCl6n
Cuerpo de Paz
8 Calle 6 'is Zona 9
Cmdad de Guatemala 01009
Guatemala
Tel 502 2 348 263 69
Fax 502 2 344 121
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Prof AlmaAlda Hernandez
Jefa Depto de AhmentaClon v Nutncl6n
Mmlsteno de Salud PublIca y ASlstenCIa
SocIal
9a Avemda 14 6S Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 218 01 3 ext 158
Fax 502 2 530 029

Ms Ana GerlmHernandez
E PS NutnclOn U VG
HospItal San Juan de DIOS
2a Ave 26 27 Col Sn Fco I Zona 2 MIXCO
Cmdad de Guatemala
Guatemala
Tel 502 2 914 916
Fax 502 2 926-464, 773 047

Dr RosalInda Hernandez M
ASlstente Tecmco
Programa VlgllanCla EpldemlOloglca
Mmisteno de Salud PublIca
DIVISIOn de EpidemlOlogia
Apartado Postal No 1223
TegucIgalpa
Fco Morazan
Honduras
Tel 504 381 103 131
Fax 504 221 036

Dr Gustavo Hernandez Polanco
FundaclOn Educatlva del Sur
4a Ave A 11 26 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 323 604
Fax 502 2 232 07

Dr M GUillermo Herrera
Department of NutntlOn
Harvard School of PublIc Health
665 Huntmgton Avenue
Boston MA 02115 991 'i
USA
Tel 617 432 1341
Fax 617 432 2435

Mr Vidal Herrera
Consultor
OPS/OMS
13 Av A 11 43, Zona 18
Cmdad de Guatemala
Guatemala
Tel 502 2 563 508
Fax 502 2 343 804

Ms Jessica Hornaday
NutntlOmsta/Voluntana
Cuerpo de Paz Guatemala
Apartado 204 Xela
Quetzaltenango
Guatemala

Dr AbrahamHorwttz
DIrector Ementus
Pan Amencan Health OrgamzatlOn
525 Twenty thIrd Street NW
Room 1012
Washmgton DC 20037
USA
Tel 202 861 3181
Fax 202 223 5971

Dr Jean Humphrey
ASSIstant Professor
DIVISIOn of Human NutntlOn
The Johns Hopkms Umverslty
School of Hygiene and PublIc Health
615 N Wolfe Street
Baltimore MD 21205
USA
Tel 410 955 1188
Fax 410 955 0196
EmaIl humphrey@phnet sph Jhu edu

Ms Elena Hurtado
Consultora
19 Avelllda 8 44, Zona 15
VIsta Hermosa I
Cmdad de Guatemala 01015
Guatemala
Tel 502 2 690 914
Fax 502 2 690 914

Mr Mario Hurtado
Admmistrador Sub sIstema de InformaCIOn
INCAP
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762 7
Fax 502 2 736 529

Prof Greg D Hussey
Semor Lecturer
Child Health Umt Dept of PaedIatriCS
Umverslty of Cape Town
46 Sawkms Road
Rondebosch
Cape Town 7700
South Africa
Tel 27 21 658 4103
Fax 27 21 689 5403
EmaIl ghussey@rmh uct ac za

Mr AbdulHye
Project Manager NutntlOnal SurveIllance
Project
Head Statistical Department
Helen Keller InternatIOnal Bangladesh
PO Box 6066 Gulshan
Dhanmondl
Dhaka 1212
Bangladesh
Tel 880 2 814234/816 156
Fax 880 2 813 310

Dr Susana Icaza
Apartado 6 8708
ElDorado
Panama
Panama
Tel 507 230 1983
Fax 507 230 0368
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Ms M CrIstina IglesIas
Admlmstradora IMPACT
FundaclOn InternaclOnal de O}OS
Col Los Castafias Calle Cedro Real
Casa#201
PO Box 5138
Tegucigalpa
Honduras
Tel 504 368 599
Fax 504 368 599

Ms Ehzabeth Imbo
PublIc Health NutntlOmst
32 80 38th Street
Apartment #1
Long Island City, NY 11103
USA
Tel 718 956 5883
Fax 718 328 5810

Dr Marquard Imfeld
Director External Affairs
V & FC DIVISIOn
Hoffmann La Roche Ltd
VML241/825
Grenzacherstr 126
Basle 4000
SWitzerland
Tel 41 61 688 5607
Fax 41 61 688 1635
Email Imfeldm rba125

Dr Eduardo Intertano
Mmlster of Public Health and SOCIal Welfare
Mmlstry of Public Health and SOCial Welfare
San Salvador
El Salvador
Fax 503 221 0985

Mr M StraJul Islam
Program Director
Worldvlew InternatIOnal FoundatIOn
Bangladesh
House #76A Road #12A
Dhanmondl
Dha1.a 1209
Bangladesh
Tel 880 2 813 138
Fax 880 2 813 416

Dr Suralya IsmaIl
Semor Lecturer
Centre for Human NutntlOn
London School of Hygiene & TropICal
Medlcme
2 Tavlton Street
London WC1H OBT
Umted Kmgdom
Tel 44 1 71 927 2132
Fax 44 1 71 383 5859
Email s IsmaIl@lshtm ac uk
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Ms MarCIa Jackson
Consultora
CeSSIAM
Sa Avemda 13 09 Zona 14 #41 N
Cmdad de Guatemala
Guatemala
Tel 502 2 681 868
Fax 502 2 632 895

Mr Jorge Arturo JaraAguIlar
ILSI Central Amenca Orgamzmg
Committee
PO Box 2749
San Jose 1000
Costa RICa
Tel 506 233 3344
Fax 506 222 3327

Ms Mariela JImenez Arriola
Licda Infien en NutnclOn
Escuela de NutnclOn
Umversldad de San Carlos de Guatemala
Sa Calle 13 62 Zona 7 Qumta Samayoa
Cmdad de Guatemala
Guatemala
Tel 502 2 715 174
Fax 502 2 514 594

Ms Suzanne Johnson
Voluntana
Cuerpo de Paz
8a Calle 6 55 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 348 263
Fax 256 42 21112

Mr Lmdsay Jolly
Economist
InternatIOnal Sugar OrgamzatlOn
1 Canada Square
Canary Wharf
London E14 SAA
Umted Kmgdom
Tel 44 1 71 513 1144
Fax 44 1 71 513 1146

Mr Nagy Karoly
Roche
4002 Basel
SWitzerland
Tel 41 61 715 8226
Fax 41 61 711 7022

Dr Joanne Katz
Assoc Prof Dept of Intl Health
School of Hygiene and Public Health
Johns Hopkms Umverslty
Room 5515
615 North Wolfe Street
BaltImore MD 21205 2103
USA
Tel 410 955 7016
Fax 410 550 6733
Email }katz@dcpoh sph Jhu edu

Dr Festo P KaVlshe
RegIOnal NutntlOn AdViser
UNICEF ESARO
PO Box 44145
Nairobi
Kenya
Tel 254 2 622 200
Fax 254 2 521 913/622 678
Email Festo Kavlshe@unep no

Dr Koh Chuan Kean
Techmcal Manager ASia PaCific

• Roche Smgapore Pte Ltd
30 Shaw Road
Smgapore 367957
Tel 65 381 2322
Fax 65 383 6509

Dr RIazKhan
Director General
World Sugar Research OrgamzatlOn
Umverslty of Readmg InnovatIOn Centre
PO Bo'( 68
Readmg
Berkshire RG6 6BX
Umted Kmgdom
Tel 44 1 734 861 361
Fax 44 1 734 312 198

Dr TabibulA Khan
Semor Techmcal Director
Helen Keller InternatIOnal Bangladesh
PO Bo'( 6066 Gulshan
Dhaka 1212
Bangladesh
Tel 880 2 814 234816 156
Fax 880 2 813 310

Dr Ba Buy KhOi
Director
The NatIOnal Institute of NutntlOn
48 Tang Bat Ho Street
HanOi
Vietnam
Tel 84 4 253 784
Fax 84 4 257 885

Prof Seyed Masoud KImiagar
Professor of NutntlOn and Director
Natl NutntlOn and Food Technology
Research Institute
1547 ValI E Asr Ave
PO Box 19395 4741
Tehran
Iran
Tel 98 21 204 2091
Fax 98 21 205 3036

Ms YuKo Kimura
NutntIomst Japan Overseas Coop Volunteer
InternatIOnal Eye FoundatIOn
Sa Ave 1 25 Zone 1
Coban Alta Verapaz
Guatemala City
Guatemala
Tel 502 2 513 523
Fax 502 2 513 523
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Dr ChrIs KJolhede
Mary Imogene Bassett Hospital
One Atwell Road
Cooperstown NY 13326
USA
Tel 607 547 3348
Fax 607 547 6335

Ms Paulette Korazemo
Commumty Health Project Manager/APCD
Health
The Peace Corps/Gabon
PO Box 2089
LIbrevIlle
Gabon
Tel 241 733 333
Fax 241 738 470

Dr Harnett Kuhnlem
Professor and Director
Center for Nutntlon and the Environment
of Indigenous People
McGIll Umverslty
21111 Lakeshore Road
Ste Anne de Bellevue
Quebec H9X 3V91
Canada
Tel 514 398 7544
Fax 514 398 1020
EmaIl kuhnlem@agradm Ian mcgill ca

Dr Loubaba Larakl
Mmlstere de la Sante PublIque
DirectIOn de la PopulatIOn
KM45
Route de Casa
Rabat
Morocco
Tel 212 7 690 828
Fax 212 7 690 664

Mr Maxlmlltano Laynez
ASlstente de Proyectos
AID
1 Calle 7 66 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 320 202
EmaIl mls@ohe@guatemala

Llcda GUlsela M Leche Rodriguez
LIcda Antropologa
la Calle 5 53, Zona 2
Cmdad de Guatemala
Guatemala
Tel 502 2 514 872

Mr Aaron LechtIg
Asesor RegIOnal Amenca LatIna y el Canbe
UNICEF
Colombia

Dra Marissa Lee de Mack
8 Calle 9 55 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 348 263
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Dr MariO Lemus
Coordmador del Programa de
Mlcronutnentes en Sanemlento Amblental
Mmlsteno de Salud
Calle Arae No 827
San Salvador
El Salvador
Tel 503 210 966

Mr Georg Lietz
Ph D Student
School of BIOlogical and Molecular SCIences
Oxford Brookes Umverslty
Gipsy Lane Campus

• Headmgton
Oxford OX3 OBP
Umted Kmgdom
Tel 44 1 865 483 283
Fax 44 1 865 483 242
Email 94193386@brookes ac uk

Ms Mary Lmehan
Techmcal Advisor
USAID/Kathmandu
Dept of State
Washmgton DC 20521 6190
USA
Tel 977 1 271 689
Fax 977 1 272 357
Email mlmehan@usald gov

Mrs Azucena Llzama de Zuniga
Supervlsora
SecclOn FISICO QUlmICo de AlImentos
LUCAM
Calzada Roosevelt Zona 11 Edlf INCAP
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762
Fax 502 2 717 336

Mrs Norma Llorach de Larrea
Jefe de AdmmlstraclOn
INCAP
Calzada Roosevelt Zona 11
Apartado 1188
Cmdad de Guatemala
Guatemala
Tel 5022317 148
Fax 502 2 736 529

Ms Marina Lool
NutnclOmsta
PIS
4 Av 27 45 Zona 12
Cmdad de Guatemala
Guatemala
Tel 502 2 764 284

Mr AngelLopez
Asesor Mmlstenal
Mmlsteno de Salud PublIca y ASlStenCI1
SOCial
30 NlVel PalacIO NaclOnal Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 515 405

Prof PatriCIO Lopez-JaramIllo
Director
NatIOnal InstItute of Research
Mmlstry of Health
PO Box 17211060
QUIto
Ecuador
Tel 593 2 439 168
Fax 5932461 115 544597

Dra Carmen Yolanda Lopez PalaCIOS
MedICO InvestIgador
FundaclOn InternaclOnal del 0)0 (IEF)
17 Ave 5 39 Zona 14

• Cmdad de Guatemala 01014
Guatemala
Tel 502 2 775 634
Fax 502 2 637 422

Dr Juho Roberto Luarca GIl
Profesor Titular II
Facultad de CIencIas Medlcas
Umversldad de San Carlos de Guatemala
Lote 67 Jardmes San Lucas A
San Lucas Sacatepequez
Guatemala
Tel 502 9 307 567

Ms Blanca LucIUS
CeSSIAM
Hosp de 0Jos y Oldos Dr Rodolfo Robles V
Dlagonal21 19 19 Zona 11
ClUdad de Guatemala 01011
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Dr AZlza Lyaghfourl
DIrectIOn de la PopulatIOn
Mmlstere de la Sante Pubhque
bl Jadlda
Morocco
Tel 212 334 769 1267
Fax 212 334 769 3553

Dr Sergio Mack
Director AsoClado Sector Salud
Cuerpo de Paz
8a Calle 6 55, Zona 9
ClUdad de Guatemala
Guatemala
Tel 502 2 348 263 9
Fax 502 2 144 121

Mrs LUCIe C Malaba
Lecturer and Researcher
Department of BIOchemistry
Umverslty of Zimbabwe
BoxMP 167
Mt Pleasant
Harare
Zimbabwe
Tel 263 4 303 211x 1421
Fax 263 4 333 407
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Mrs Aissa Manadoultlllbou
Vltamm A Coordmator
Mmlstry of Health
BP 11 728
Niger
Tel 227 753 314
Fax 227 753 313

Mr Ronald Manda
Personnel Manager
The Sugar CorporatIOn of MalawI
Pnvate Bag 50
Blantyre
MalawI
Tel 265 428 200

Mr Ihdlo Zefamas ManJate
Mmlsteno da Saude
Dep Nutm;ao
Ave Zimbabwe 1442/1440
Mozambique
Tel 258 491 0234
Fax 258 491 079

Mr M G Venkatesh Mannar
Executive Director
The Mlcronutnent Imtlatlve
PO Box 8500
250 Albert Street 4th Floor
Ottawa
Ontano KIG 3H9
Canada
Tel 613 236 6163 (x2210)
Fax 613 567 4349
Email vmannar@ldrc ca

Dr Javier Margaiia
Pedlatnclan
Belize Pedlatnc Society
11 Simon Lamb St
Belize City
Belize
Tel 501 2 305 71

Ms Tanu Margerum
NutntlOmsta
Cuerpo de Paz
8a Calle 6 55 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 348 263 69
Fax 502 2 344 121

Prof Ms Martha Martmez
Chief Budget and Fmance Office
INCAP
PO Box 1188
Guatemala City
Guatemala
Tel 502 2 409 672
Fax 502 2 736 529

Ms Palesa Matete
ASSOCiate Peace Corps Director Agnculture
Peace Corps Lesotho
PO Box 554
Maseru
Lesotho
Tel 266 313 871
Fax 266 310 287
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Mr Miguel Matos
Gerente
DIVISion Vltammas para Republica
Domlmcana
Productos Roche S A
Max Hennquez Urena 95
Santo Dommgo
Republica Domlmcana
Tel 809 562 2440
Fax 809 566 9602

Mr Roger Matson
NutnclOn
Cuerpo de Paz
8a Calle 6 55 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 348 263

Mr Richard Matsuka
Semor Industnal Development Officer
Mmlstry of Commerce & Industry
PO Box 30366
Lilongwe
MalaWI
Tel 265 780 244
Fax 265 780 680 780 046

Ms Dora Ines Mazarlegos Cordero
Supervlsora de Laboratono BlOqUlmlco
INCAP
Calzada Roosevelt Zona 11
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762 7
Fax 502 2 736 529

Prof Marla Isabel 0 de Mazarlegos
LICda en NutnclOn
Escuela de NutnclOn
Facultad de CIenCias QUlmlCas y FarmaCia
Umvemdad de San Carlos de Guatemala
Cmdad Umversltana Zona 12
Cmdad de Guatemala
Guatemala
Tel 502 2 769 892
Fax 502 2 769 808

Dr MariO Mazarlegos
DIrector MediCO
AcclOn SOCIal Anacafe
5 Calle 0 50 Zona 14
Cmdad de Guatemala
Guatemala
Tel 502 2 370 086
Fax 502 2 373 420

Dr Manolo Mazarlegos
CeSSIAM
Hosp de 0)05 y 0ld05 Dr Rodolfo Robles V
Dlagonal21 1919 Zona 1101011
Cmdad de Guatemala
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Ms Momca McGrann
Student (Undergraduate)
BIOchemistry Dept and Honors Program
Office
Texas A&M Umverslty
1900 Dartmouth Apt F 5
College StatIOn TX
USA
Tel 409 696 2747
Email mam9375@tam2000 tamu edu

Ms Margaret McGunmgle
Program Manager, OMNI
John Snow, Inc
1616 N Fort Myer Dnve
Arlmgton VA 22209
USA
Tel 703 528 7474
Fax 703 528-7480

Dr Donald McLaren
Honorary Head
NutntlOnal Blmdness PreventIOn
Programme
International Centre for Eye Health (ICEH)
12 Offington Avenue
Worthmg
West Sussex BN14 9PE
Umted Kmgdom
Tel 44 1 903 268 236
Fax 44 1 903 206 770

Dr Judlann McNulty
ASSOCIate Director MCH
Project HOPE
Health SCiences EducatIOn Center
Millwood VA 22646
USA
Tel 540 837 2100
Fax 540 837 1813
Email }mcnulty@pro}hope org

Dr Marla Juha Medma Martmez
ASlstente Tecmco en AtenclOn
Pnmana en Salud
VISIOn Mundlal
17 Calle 5 90 Zona 11
Coloma Manscal
Cmdad de Guatemala
Guatemala
Tel 502 2 733 245 47
Fax 502 2 730 025

Dr Halle Mehansho
PnnClpal SCientist
The Procter & Gamble Company
Miami Valley Laboratones
PO Box 538707
CmcmnatI OH 45253 1920
USA
Tel 513 627 2725
Fax 513 627 1940
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Mrs Hilda Fanny MeJia
Coordmador CooperacIOn Tecmca del
INCAP
INCAP/OPS Honduras
OrgamzacIOn Panamencana de la Salud
Apartado Postal 728
TegucIgalpa
Honduras
Tel 504 390 916
Fax 504 315 877

Ms Rosa Marla MeJia
Nurse Bachelor
Save The ChIldren Honduras
BoxNo 333
TegucIgalpa, M D C
Honduras
Tel 504 310 958
Fax 504 325 869

Ms Juana Rosario MeJia de Rodriguez
Consultora MedICamentos EsenClales
OPS/OMS
2a Calle B 34 09 Zona 11
EdlficIO Etlsa 3er Nlvel Plazuela Espana
Zona 9
Cmdad de Guatemala
Guatemala
Tel 5022994585,322032
Fax 502 2 343 804

Dr Paul Melgar
FIeld Doctor
INCAP
Roosevelt HIghway, Zone 11
Guatemala CIty
Guatemala
Tel 502 2 723 762

LIcda Martha Melgar de Ramirez
NutnClomsta
Desarrollo Integral del NIno de Escasos
Recursos (DINER)
28 Calle A 13 66, Zona 5
Cmdad de Guatemala
Guatemala
Tel 502 2 311 451 330 358
Fax 502 2 300 025

Dr Ndu Ivama Mena de Boy
CeSSlAM
Hosp de OJos y Oldos Dr Rodolfo Robles V
Dlagonal2I 19 19, Zona 11
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Ms Marla Teresa Menchu
INCAP
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 736 521
Fax 502 2 736 529
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Mr FelIX Mencos
Coordmador Area Reahdad NaCIOnal
USAC
Cmdad Umversltana Zona 12
EdlficIO de la Rectona
Cmdad de Guatemala
Guatemala
Tel 502 2 767 226
Fax 502 2 769 676
Email fehme@usc edu gt

Dr FranCISCo Mendez
Sub DIrector
Project Concern InternatIOnal
GUA 011 PO Box 02 5368
MIamI FL 33102
USA
Tel 627 134
Fax 627 139

Dra LucreCia Mendez
Coordmador General SNF MedIco ClruJano
SHARE de Guatemala
Sa Avemda 16 28 Zona 10
Cmdad de Guatemala
Guatemala
Tel 502 2 662 184 186
Fax 502 2 335 250

Prof NmfaAldma Mendez
LIcda en NutnclOn
Escuela de NutnclOn
Umversldad de San Carlos de Guatemala
Cmdad Umversltana
EdlficlO T 11,2do Nlvel Zona 12
Cmdad de Guatemala
Guatemala
Tel 502 2 769 892
Fax 502 2 769 808

Dr Ivan Mendoza
CeSSIAM
Hosp de 0Jos y Oldos Dr Rodolfo Robles V
DIagonal 21, 19 19 Zona 11
Cmdad de Guatemala 01011
Guatemala
Tel 502 2 730 258
Fax 502 2 733 906

Mr Ramon Mendoza
Jefe de ServICIOs Generales
INCAP
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 754 541
Fax 502 2 736 529

Mr Otto R Menendez
6a Ave 7 66 Zona 10
Cmdad de Guatemala
Guatemala
Tel 502 2 323 268

Mr John Meyer
Sub RegIOnal Program & Trammg
Coordmator
U S Peace Corps
BP 85
Bamako
Mah
Tel 223 223 553
Fax 223 223 369
EmaIl Jmeyer@peace malmet ml

Dr Arnouck Michaud
Eye Care March
92 Chemm des Dalles
Port Au Pnnce
HaItI
Tel 509 458 686
Fax 509 458 686

Mr Dwayne Milbrand
IVACG Secretanat
ILSI Human NutntlOn InstItute
1126 16th Street NW
Washmgton DC 200364810
USA
Tel 202 659 9024
Fax 202 659 3617
Email Dwayne@dc Ilsl org

Dr Roy C MIlton
BlOstatlstlclan
The EMMES CorporatIOn
11325 Seven Locks Road
SUIte 214
Potomac MD 20854
USA
Tel 301 299 8655
Fa~ 301 299 3991
EmaIl rmllton@emmes com

Prof NaJat Mokhtar
EducatIon Mmlstry
Inb TofaIl Umverslty
SCIence BIology Department
PhysIOlogy RegulatIOn Umt
Kemtra
Morocco
Tel 212 73 737 2201
Fax 212 73 737 2770

Ms Karla Molina
EPS Estudlante
INCAP
Calzada Roosevelt, Zona 11
Apartado Postal 1188
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762
Fax 502 2 736 529

Ms Laura Molma
SupervIsor OS/VA Project
InternatIOnal Eye FoundatIOn
PO Box 5138
TegucIgalpa
Honduras
Tel 504 368 599
Fax 504 368 599
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Dr Alvaro MolIna-Cruz
Profesor de BlOqUlmICa
UnIversldad del Valle de Guatemala
Apartado Postal 82
Cmdad de Guatemala 01901
Guatemala
Tel 502 2 380 336 40
Fax 502 2 380 212
Email amolmac@uvg edu gt

Dr SergioAlberto Molma Segura
Jefe del Programa de Salud Escolar
Mmlsteno de Salud PublIca y ASlstenCia
Social
9aAvenIda 1465 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 218 01 ext 164

Dr Abdul MaJid Molla
Professor of Pedlatncs
Faculty of Medlcme
Kuwait UnIversity
PO Box 24923
Safat Code No 13110
Kuwait
Tel 965 531 2300
Fax 965 531 8454

Dr Ayesha Molla
ASSOCiate Professor
Faculty of AllIed Health SCience and Nursmg
KUWait UnIversity
PO Box 31470
SulalbIiiliat
Safat 90805
Kuwait
Tel 965 483 3631
Fax 965 483 0937

LIc Margarita Monroy
Jefe SecclOn VlgIianCia NutnclOnal
Depto de NutnclOn y AllmentaclOn
Mmlsteno de Salud Pubhca y ASlstenCia
SOCial
la Calle POnIente #26
Antigua
Guatemala
Tel 502 9 322 707
Fax 502 9 530 029

Dr Jorge Montalvan
Director General of Health
Mmlstry of Health
PO Box 2048
Panama 1
Panama
Fax 507 275 276

Dra Mirna Montenegro
Coordmador de Salud
PLAN InternaClonal
EI Progreso Oficma NaclOnal
Av Reforma 13 65 Zona 9
ApartaIllento Real Reforma No 12 A
Cmdad de Guatemala
Guatemala
Tel 502 9 451 043
Fax 502 9 451 303
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Mr Carlos Montoya
Educator IMPACT Project
InternatIOnal Eye FoundatIOn
PO Box 5138
Tegucigalpa
Honduras
Tel 504 368 599
Fax 504 368 599

Dr Jose 0 Mora
OMNI Project
John Snow Inc
1616 N Fort Myer Dnve
11th Floor
Arhngton VA 22209
USA
Tel 703 528 7474
Fax 703 528 7480

Mr Salvador Morales
Director AsoCiado
Cuerpo de Paz
8a Calle 6 55 Zona 9
Cmdad de Guatemala
Guatemala
Tel 5022348263,69
FaA 502 2 344 121

Mrs Zoralda Morales Monroy
QUlmICo Anahsta
SecclOn FISICO QUlmico de Ahmentos
LUCAM
Calzada Roosevelt Zona 11
EdlficlO INCAP
Cmdad de Guatemala
Guatemala
Tel 502 2 723 762 7
Fax 502 2 717 336

Dr OctavlO Moran
Jefe Departamento Materno InfantIi
Mmlsteno de Salud Pubhca y ASlstenCia
SOCial
14 Calle 9 60 Zona 1
Cmdad de Guatemala
Guatemala
Tel 502 2 305 052
Fax 502 2 305 052

Mrs Marnle MorrlOne
Voluntana
Cuerpo de Paz
8a Calle 6 55 Zona 9
Cmdad de Guatemala
Guatemala
Tel 502 2 348 263

Ms Jamra Munoz
Estudlante de Maestna
INCAP
Apartado Postal1188
Cmdad de Guatemala
Guatemala
Tel 502 2 713 602
FaA 502 2 736 529

Dr FederiCO Munoz Fernandez
Mmlster of Health
Mmlstry of Health
Managua
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Fax 265 623 846

Dr Lws C Nacul
Lecturer/Doctor
Department of SOCIal MedICme
Federal UnIversity of Pernambuco
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Adjunct Professor
School of Pubhc Health
UnIversity of Alabama at BlTmmgham
2923 Berwick Road
Blrmmgham AL 35213
USA
Tel 205 324 1015
Fax 205 975 3329

121



Dr David P Nelson
Researcher
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Fax 55 11 819 4980
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Facultad de ClenClas Medlcas
Umversldad de San Carlos de Guatemala
oCalle A, 13 25 Zona 1 de Mlxco
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Helen Keller InternatIOnal Inc
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Fax 46 8 774 6833
EmaIl vlveka persson@cnt kl se

Dr Ted Petersen
CeSSIAM
Hosp de 0Jos y Oldos Dr Rodolfo Robles V
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Apartado Postal 3438
San Jose
Costa RICa
Tel 506 220 4243
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Fremont MI 49412
USA
Tel 616 924 4661
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Umversldad FranCISco Marroqum
6 Ave 7 55, Zona 10
Cmdad de Guatemala

+ Guatemala
Tel 502 2 348 327
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Fax 502 2 530 921

Dr Sonya Rabeneck
Semor NutntlOn Speclahst
MultIlateral Programs Branch
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Rolhns School of PublIc Health of Emory
Umverslty
1518 Chfton Road, NE
Atlanta GA 30320
USA
Tel 404 727 1092
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Fax 410 955 0196
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INCAP PAHO
Carretera Roosevelt Zona 11
Apartado Postal 1188
ClUdad de Guatemala
Guatemala
Tel 502 2 723 762
Fax 502 2 736 529
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Parcelamlento Monterrey
Sto Dommgo
Suchltepequez
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Morocco
Tel 212334771 617
FaA 212 334 772 014
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U S Dept of State Ndjamena
Washmgton DC 20541 2410
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Tel 235 51 7103
Fax 235 51 5654
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Guatemala
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12 Calle A 21 61 Zona 11 San Jorge
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Guatemala
Tel 502 2 737 595
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Jefe Depto Alimentos
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Tel 502 2 769 892
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Tel 591 2 786 577
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Fax 410 955 0629
Email rdsemba@welchlmk welch Jhu edu
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Kathmandu
Nepal
Tel 977 1 417 015
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Jakarta 10012
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