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e mission of the International Vitamin A Consultative Group (IVACG) 1s to

guide international activities aimed at reducing vitamin A deficiency in the world
The group offers consultation and guidance to various operating and donor agencies
that are seeking to reduce vitamin A deficiency and 1ts accompanying blindness As part of
this service, IVACG has prepared guidelines and recommendations for

& assessing the regional distribution and magnitude of vitamin A deficiency,

& developing intervention strategies and methodologies to control vitamin A deficiency,

¢ evaluating the effectiveness of implemented programs on a continuing basis, and

@ undertaking research needed to support the assessment, intervention, and evaluation of
programs

IVACG has published the following monographs

® Guidelines for the Eradication of Vitarmin A Deficiency and Xerophthalmia (1977)

© Recent Advances in the Metabolism and Function of Vitamn A and Their Relationship to
Applied Nutrition (1979)

® The Safe Use of Vitamin A (1980) (Available in English and French)*

® The Symptoms and Signs of Vitann A Deficiency and Their Relationship to Applied Nut11-
tion (1981) (Available in Spanish only)*

® Biochemzical Methodology for the Assessment of Vitamn A Status (1982)*

® Reprints of Selected Methods for the Analysis of Vitamin A and Carotenoids 1n Nutrition
Surveys (1982)*

© Periodic, Large Oral Doses of Vitamin A for the Prevention of Vitanmin A Deficiency and
Xerophthalma A Summary of Experiences (1984)

@ A Decade of Achievement The International Vitamin A Consultatve Group (IVACG) 1975-
1985 (1987)

® The Safe Use of Vitamin A by Women During the Reproductive Years (1986) (Available in
English and French)*

© Biochemical Methodology for the Assessment of Carotenes (1987)

® Guudelines for the Use of Vitanun A 1n Emeirgency and Relief Operations (1988) (Available
in French only)*

& Vitamin A Supplements A Guide to Theiwr Use in the Treatment and Prevention of Vitamin
A Deficiency and Xerophthalmza (published by the World Health Organization 1n con-
junction with IVACG and UNICEEF, 1988, new edition in press)*

® Guidelines for the Development of a Stmplified Dietary Assessment to Identify Groups at
Rusk for Inadequate Intake of Vitanun A (1989)

® Methodologes for Monitoring and Evaluating Vitamin A Deficiency Intervention Programs
(1989)*

© Nutrition Communications in Vitamin A Programs A Resource Book (1992)*

@ A Brief Guide to Current Methods of Assessing Vitamn A Status (1993)*

® IVACG Statement on Clustering of Xerophthalmia and Vitarmin A Deficiency Within
Commumties and Families (1996)*

& IVACG Policy Statement on Vitamin A, Diarrhea, and Measles (1996)*

@ Strategic Placement of IVACG 1n the Evolving Micronutrient Field (1996)**

* These reports are available free of charge to developing countries and for US$3 50 to
developed countries Copies can be ordered from the IVACG Secietariat

** This report 1s available free of charge
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IVACG Secretariat

ILSI Human Nutrition Institute
1126 Sixteenth Street, N W
Washington, D C 20036-4810
USA

This report 1s the summary of the presentations and discussions that took place at the XVII
IVACG Meeting and does not necessarily reflect the scientific recommendations or views of
IVACG or the International Life Sciences Institute

The publication of this report 1s made possible by support from Opportunities for Micro-
nutrient Interventions (OMNI), a project of the Office of Health and Nutrition, Bureau for
Global Programs, Field Support and Research, US Agency for International Development
under Contract Number HRN-5122-C-00-3025-00, Project Number 936-5122, and with
assistance from The Coca-Cola Company and Heinz Institute of Nutritional Sciences, Inc

September 1996

Printed 1n the United States of America
Library of Congress Catalog Number 96-78088
ISBN 0-944398-91-X

KUI IVACG MEETING



IWAGG Steerimy Commutice

Moses Chirambo, M D

Frances R Davidson, Ph D,
IVACG Secretary

Abraham Horwitz, M D, M PH,
IVACG Chair

Vinodini Reddy, M D, D C H, FIAP
Leonor Maria Pacheco Santos, Ph D
Suttilak Smitasiri, Ph D

Alfred Sommer, M D,M H Sc,
IVACG Steering Commuittee Chair

Barbara A Underwood, Ph D
Kerth P West, Jr, Dr PH

KUl MACS Meeting Rapporieurs

Emorn Wasantwisut, Ph D
Anna Coutsoudis, Ph D

IAGG Secretariat

Laurie Lindsay Aomari, R D
Diane Dalisera, M B A
Maribel Flewitt

Suzanne S Harris, Ph D
Dwayne Milbrand

Local Orgamizing Gommitiee in Guatemala

Dr Hernan L Delgado, Coordinator

Instituto de Nutricion de Centro America y
Panama

Ministerio de Salud Publica y Asistencia
Social

Asociacion de Azucareros de Guatemala
CeSSIAM

Comute Prociegos y Sordos de Guatemala
Fundacton Internacional del Ojo
Oficina Panamericana de la Salud
Proyecto HOPE

Proyecto Salud Materno-Infantil
Comunidad Economica Europea
Programa Mundial de Alimentos
UNICEF

USAID




any organizations and individuals
contributed to the success of the
XVII IVACG Meeting IVACG
Steering Commuttee members Dr Moses
Chirambo, Dr Frances R Davidson, Dr
Abraham Horwitz, Dr Vinodini Reddy, Dr
Leonor Maria Pacheco Santos, Dr Suttilak
Smuitasiri, Dr Alfred Sommer, Dr Barbara
A Underwood, and Dr Keith P West, Jr
gave of therr energy and expertise to
develop the meeting program They
carefully considered the scientific dimen-
sions of the program 1n relation to the
needs of colleagues in developing coun-
tries

The secretariat relied on the wise counsel
and generosity of the local organizing
committee for the meeting, which was
coordinated by Dr Hernan Delgado at
INCAP Dr Edmundo Alvarez, Ing Leonel
Anleu, Ms Ceciha 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 Mazariegos,
Lic Ramon Mendoza, Lic Veronika de
Palma, Sra Martha Burdick de Piedrasanta,
Dr Francisco Pineda, Lic Francisco Puac,
Lic Nicte Ramirez, Ing Ricardo Rojas, Lic
Eugenia Saenz de Tejada, Dr Hector Emilio
Soto Rodas, and Lic Christa de Valverde
worked continuously to strengthen and
complement the meeting with regional
presentations, special events, and local
arrangements The organizations contrib-
uting to the local commuttee and the many
talented individuals representing these
organizations were gifted hosts

The IVACG Secretariat acknowledges the
vital contributions of many groups 1n
Guatemala, especially Productos Roche,

S A, Instituto de Nutricion de Centro
America y Panama (INCAP), H B Fuller
de Centroamerica, S A , Kellogg de
Centroamerica, S A , BASF de Guatemala,
S A, PLATA/VISA, Cerveceria
Centroamericana, S A , Hotel Camino
Real, Productos Nestle, S A , Asociacion de
Azucareros de Guatemala, DH L de
Guatemala, ANACAFE-Departamento de
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Accion Social, Fabrica de Productos
Lacteos Parma, Comite Prociegos y Sordos
de Guatemala, INCAPARINA, INGUAT,
Banco Agricola Mercantil, CEMACO, BIC
de Guatemala, Asociacion Hospicio de
Occidente, Universidad del Valle,
Mimisterio de Cultura y Deportes,
Ministerio de la Defensa, and Ministerio de
Gobernacion

Much of the meeting was organized with
funding from Opportunities for Micronu-
trient Interventions (OMNI), a project of
the Office of Health and Nutrition, Global
Bureau for Programs, Field Support and
Research, U S Agency for International
Development The IVACG Secretariat
gratefully acknowledges the additional
generous support of the Australian Agency
for International Development (AusAID),
The Coca-Cola Company, Heinz Institute
of Nutritional Sciences, Inc , The Micronu-
trient Initiative Secretariat, Nestle S A, The
Procter & Gamble Company (USA), and
Task Force SIGHT AND LIFE

Dr Emorn Wasantwisut and Dr Anna
Coutsoudus, overall rapporteurs for this
meeting, had the daunting task of drafting
a permanent record of the presentations
and discussions They were skallfully
assisted by the meeting’s thematic
rapporteurs, Dr Jean Humphrey, Ms
Victoria Sheffield, and Dr Greg Hussey,
and by the rapporteurs of the meeting’s
concurrent sessions, Dr Venkatesh
Mannar, Dr Greg Hussey, Dr Martin
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-
tariat 1s also grateful for the leadership and
flexibility of the many chairpersons during
program sessions

Ing Marco Tulio Sosa Ramurez,
Guatemala’s Minister of Public Health and
Social Welfare, and the local orgamizing
committee inaugurated the meeting and
graciously welcomed us to Guatemela City
during festive opening-night cultural
events and a memorable fiesta at the end of
the week Refreshments during these events
were generously provided by the meeting’s
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sponsors 1n Guatemala These contribu-
tions added to the esprit de corps during
the week’s deliberations We also thank the
Hotel Camino Real for their hospitality,
flexibilitv, and excellent service

Following the meeting, the local organizing
commuttee hosted three study tours One
group toured a vitamin A premix factory
and a sugar mull, a second group visited
Project Hope in the Western Highlands,
and a third group traveled to the Vitamin A
for Child Survival Program in Coban
These trips provided an opportunity for
participants to learn more about condi-
tions related to micronutrient deficiencies
1n Guatemala, and to consider efforts
aimed to improve these conditions such as
maternal and child health care, agriculture,

horticulture, community action, education,
and food production, preparation, and
preservation The groups met with com-
munity members and project organizers in
conjunction with observing project
activities Their congeniality added much
to the learning experience

Each IVACG meeting draws on the advice,
collaboration, and full participation of
numerous assoclates around the world
The IVACG Secretariat 1s deeply grateful
for this participation In the time remain-
ing before the year 2000, the secretariat
hopes that the enthusiasm of the XVII
IVACG Meeting will encourage and inspire
colleagues to continue using their skills
and resources to virtually elimimate vita-
min A deficiency
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AIDS
DPT
EPI
FFQ
HIV
HKI
IEC
INCAP
IU
IUGR
IVACG
MRDR
MSG
NGO
RBP
RDR
SD
USAID
VAD
WHO

acquired immunodeficiency syndrome
diphtheria-pertussis-tetanus

Expanded Programme on Immunization

food frequency questionnaire

human immunodeficiency virus

Helen Keller International

information, education, and communication
Institute of Nutrition of Central America and Panama
international units

mntrauterine growth retardation

International Vitamin A Consultative Group
modified relative dose-response

monosodium glutamate

nongovernmental organization

retinol-binding protein

relative dose-response

standard deviation

United States Agency for International Development
vitamin A deficiency

World Health Organization
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ihe International Vitamin A Consultative Group (IVACG) 1s an organization
dedicated to reducing the prevalence of vitamin A deficiency worldwide Estab-
lished 1n 1975 with support from the US Agency for International Development,
IVACG continues to analyze 1ssues related to the etiology, treatment, and prevention of
vitamin A deficiency IVACG activities involve scientists, program planners, and policy
makers throughout the world Through 1ts international meetings, IVACG provides a
forum for new 1deas, encourages innovations, recognizes important research findings,
increases awareness of the latest survey data, and promotes action programs

Representatives from 65 countries were among the 488 policy makers, program manag-
ers, planners, and scientists 1n health, nutrition, biochemustry, agriculture, horticulture,
education, communications, and development who participated in the XVII IVACG
Meeting, 18-22 March 1996 1n Guatemala City, Guatemala Throughout the five-day
program 130 presentations elucidated the meeting theme, “Virtual Elimination of
Vitamun A Deficiency Obstacles and Solutions for the Year 2000 ” Numerous speakers
presented research and programmatic mnformation on implementing effective programs
Participants had the opportunity to share perspectives during interest group discussions
and social events, review and order materials from 13 exhibits, and join postmeeting
study tours This report attempts to convey much of the material presented and some of
the discussion that followed

With growing international 1nterest 1n the control of vitamin A deficiency and its role in
child survival programs, the prevention and control of vitamin A deficiency has become
a “mainline” health and nutrition activity Indeed, prevention and control of vitamin A
deficiency 1s now regarded as an mtegral component of an emerging strategy to mnte-
grate diverse efforts to increase child survival by controlling micronutrient deficiencies
Advocacy at all levels and direct interventions are still required Both should be suited to
the particular local conditions and resources in each country According to Dr Abraham
Horwitz, IVACG chair, “There are distinct obstacles to preventing and controlling
vitamin A deficiency These should not deter but stimulate the 1dentification of solutions
to overcome them”
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Menday Tuestiay Wednestay Thurstiay Fruday
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 | Plenary Session Plenary Session
Inaugural Micronutrient 1) Dietary Summaries from Summaries from
Ceremony Forum Interventions Wednesday Thursday
2) Biologic Concurrent Concurrent
Bioavailability of Significance of Sessions Sessions
Dietary Vitamin A
Carotenoids Deficiency Growth
and Inflaimmation
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 Vitamun A Developing Reports from
Prevention and Fortification Sustamable Thematic
Control of Vitamin | of Foods Solutions for the Rapporteurs
A Deficiency m Problem of Vitamin | and
Central America A Deficiency Closing 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 | Plenary Session Concurrent Sessions | Sunday, 23-24
Virtual Elmimnation | 1) Experiences with | Summaries from 1) Other March
of Vitammn A Vitamin A Tuesday Concurrent | Interventions for
Deficiency Fortification of Sessions Prevention and Study Tours
Obstacles and Foods Control of Vitamm
Solutions for the 2) Biologic Using Ethnographic | A Deficiency Sugar Fortification
Year 2000 Significance of Methods m Vitamun | 2) Vitamin A Status | and Production of
Vitamin A A Deficiency Methodology Fortified Foods
1600-1630 Deficiency Research {Guatemala City and
Poster Session Infection Pacific Lowlands)
1745 1630 1630 1715
Meetings Adjourn Meetings Adjourn Meetings Adjourn Meetings Adjourn
Actions of Project
1830-2130 1700-1900 1700-1830 2000 Hope 1n the Western
Welcome Reception | Interest Groups Interest Groups Fiesta Highlands
1700-1900
Video Session
2000-2130 Vitamin A for Child

Interest Groups

Survival Program mn
Coban
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Sunday, 17 March

0800-1300
1700-1800

1830-2030

IVACG Steering Committee Meeting

Set up for Monday’s poster sessions

Prevention and Control of Vitamin A Deficiency
Central America

Surveys

Early Registration at Hotel Camino Real Guatemala

Monday, 18 March

0730
0815

0830
0845

0855

0905

0915

0935

1030

1100

1100

Registration continues at Hotel Camino Real Guatemala

Guests and participants are seated

inaugural Seremony
National Anthem

Greeting from Master of Ceremonies
Dr Omar Dary
Message from the Chairman of the International Vitamin A Consultative
Group (IVACG)
Dr Abraham Horwitz
Message from the Coordinator of the Local Commuttee of the XVII

IVACG Meeting and Awards to guests of honor, Ms Elisa Molina de
Stahl and Dr Guillermo Arroyave

Dr Hernan L Delgado

Message from the Director of the Pan American Health Orgamzation
Dr George A O Alleyne
Opening address by the Minister of Public Health and Social Welfare of
Guatemala
Ing Marco Tulio Sosa Ramirez

Break and poster session with presenters available
Prevention and Control of Vitamin A Deficiency in
Central America

Actions for the Prevention and Control of Vitammun A Deficiency in
Central America

Moderator Dr Gustavo Hernandez Polanco

Present Status of Vitamin A Deficiency in Central America
Dr Jesus Bulux
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1130

1230
1430

1430

1440

1500

1600

1630

1730

1745

1830
1900-2130

Prevention and Control of Vitamin A Deficiency in Central America
Director General Minister of Health, Belize, Dr Jose Lopez

Director, Nutrition Department, Ministry of Health, Costa Rica,
Dra Rosa Novygrodt

Minister of Health, El Salvador, Dr Eduardo Interiano

Viceminister of Public Health and Social Welfare, Guatemala,
Dr Carlos Andrade

Viceminister of Health, Honduras, Dra Virginia Espinoza
Minister of Health, Nicaragua, Dr Federico Muiioz
Director General of Health, Panama, Dr Jorge Montalvan

Lunch

Virtual Elimination of Vitamin A Deficiency Obstacles and
Solutions for the Year 2000

Moderator Dr Alfred Sommer

Presentation of the meeting theme
Dr Abraham Horwitz

Present Status and Global Progress Toward the Year 2000 Goal
Dr Barbara A Underwood

Obstacles and Solutions to Reaching the Year 2000 Goal of Control of
Vitamuin A Deficiency

India Dr Vinodini Reddy
Ghana Mrs Rosanna Agble
Tanzania Dr Godwin Ndossi
Indonesia Dr Martin Bloem

Break and poster session with presentets available
Surveys

Response Panel

Bolivia Dra Maria del Carmen de Daroca
Nepal Mr Ram K Shrestha

Vietnam Prof Ha Huy Kho1

Ghana Dr Paul Arthur

Response of the US Agency for International Development to the
Global Challenge of Vitamin A Deficiency

Dr Nus Daulaire
End of day’s formal sessions
Set up for Tuesday’s poster sessions
Micronutrient Interactions
Experiences with Vitamin A Fortification of Foods
Biologic Significance of Vitamin A Deficiency Infection
Buses depart for welcome reception

Welcome reception at Museo de la Cerveceria Centroamericana, S A

Hosts Local Commuttee XVII IVACG Meeting and
Cerveceria Centroamericana, S A

RVII IVACG MEETING



Tuestiay, 19 March

0800 Set up for exhibuts
0830 Exhibits open
0830 Micronutrient Forum

Chair Dr Frances R Davidson

0835 Interaction of Micronutrients to Build Pre-pregnancy Iron Reserves in
Adolescent Girls The Role of Vitamin A

Dr Martin Bloem
0845 A Comparison of Serum Retinol Levels with Hemoglobin

Concentrations Before and After Vitamin A Capsule Distribution 1n One
to Five Year Old Children in the Republic of the Marshall Islands

Dr Neal Palafox

0855 Vitamin A and Beta-Carotene Status in Iodine Deficiency
Dr Seyed Masoud Kimiagar

0905 Discussion

0925 Summary

0930 The Bioavailability of Dietary Carotenoids
Dr James A Olson

0950 Discussion

1000 Bteah and poster sessions with presenters available

Micronutrient Interactions

Experiences with Vitamun A Fortificatien of Foods

Biologic Significance of Vitammn A Deficiency Infection
1100 Vitamin A Fortification of Foods

Co-Chairs Dr Guillermo Arroyave and D1 Juan R Aguilar
1100 Fortification Issues and Considerations

Dr George Purvis

1120 Key Issues for Implementing a Program of Sugar Fortification with
Vitamin A The Central American Experience

Dr Guillermo Arroyave

1140 MSG Fortification in Indonesia Failure? Or Important Lessons?
Dr Roy Tiong

1200 Discussion

1230 Lunch

KUl [VACG MEETING 1



1430 Experiences with Vitamin A Fortification of Foods

Charr Dr Max Blum
Rapporteur Dr Venkatesh Mannar

1430 Sugar Fortification A Challenge of Vitamin A Deficiency in Honduras
Dr Rosalinda Hernandez
1445 Retinol Stability of Fortified Sugar in Guatemala
Dr Omar Dary
" 1500 Household Level Monitoring of Fortification Programs
’ Ms Martha Burdick de Piedrasanta
" 1515 A School-distributed Cookie Is an Excellent Source of Vitamm A 1n
Guatemala

Ms Monica Guamuch
1530-1630 Discussion

1430 Biologic Significance of Vitamin A Deficiency Infection

Charr Dr Richard Semba
Rapporteur Dr Greg Hussey

1430 Vitamin A Status and Supplementation and Its Effect on Immunity 1n
Children with AIDS

Dr Greg D Hussey

1445 Effect of Vitamin A Supplements in Reducing Severity of Lower
Respriratory Infection Among Children 1n Tanzania

Dr M Guillermo Herrera

1500 Therapeutic Impact of Vitamin A Administration During Acute
Diarrhea

Dr Rapv Bahl
1515-1615 Discussion
1630 End of day’s formal sessions

Set up for Wednesday’s poster sessions
Dietary Interventions

Biologic Significance of Vitamin A Deficiency Growth and
Inflammation

Using Ethnographic Methods 1in Vitamin A Deficiency Research

1700-1900 Interest Groups
Locations and topics to be announced
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Wednestay, 20 March :

Goncurrent Sessions

0830 Dietary Interventions
Co-Chairs  Dr Vinodini Reddy and Dr Suttilak Smutasir
Rapporteur Dr Martin Bloem

0830 Crucial Elements in a Home Gardening Project—Experience from a

0845

0900

0915

0930-1030
0830

0830

0845

0900

0915-1015
1030

1130

Nationwide Program in Bangladesh
Mr Aminuzzaman Talukder
Does the Production of Dark Green Leafy Vegetables and Fruits Play a

Role 1 the Etiology of Maternal Night Blindness, Diarrhea and
Malnutrition in Bangladesh?

Dr Martin Bloem

Provitamin A Carotenoid Content of Common Foods

Mr K Bhaskarachary
Dietary Sources of Vitamin A Weighed Food Intakes of Preschool-Age
Children 1n Rural Central Java, Indonesia

Dr Michael Dibley
Discussion
Biologic Significance of Vitamin A Deficiency Growth and
Inflammation

Chair Dr Paul Arthur

Rapporteur Dr Keith P West, Jr
Reduction 1n Serum Retinol and Urinary Loss of Vitamin A m Children
with Acute Diarrhea

Dr Jose O Alvarez

Epidemiology of Night Blindness During Pregnancy in Rural Nepal
Ms Parul Christian

Acute Respiratory Infections Prevent Improvement of Vitamin A Status
m Young Infants Supplemented with Vitamin A

Dr MM Rahman

Discussion

Break and poster sessions with presenters available
Dietary Interventions

Biologic Significance of Vitamun A Deficiency
Growth and Inflammation

Using Ethnographic Methods in Vitamn A Deficiency
Research

Lunch

+
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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

Experiences with Vitamin A Fortification of Foods
Dr Max Blum
Discussion

Biologic Significance of Vitamin A Deficiency Infection
Dr Richard Semba

Discussion
Break

Using Ethnographic Methods i Vitamin A Deficiency Research
Charr Ms Elena Hurtado

Focused Ethnography for Community Assessment of Natural Food
Sources of Vitamin A

Dr Harriett Kuhnlemn

Beliefs and Behavioral Factors Affecting Vitamin A Deficiency in Niger
Ms Lauren Blum

Discussion
End of day’s formal sessions

Set up for Thursday’s poster sessions

Other Interventions for Prevention and Control of Vitamin A
Deficiency

Vitamun A Status Methodology

Interest Groups
Locations and topics to be announced

Video Presentations
Chair Ms Christa de Valverde

All We Expect Nutrition—A Basic Human Right

Ms Jenny Cervinskas
Vitazucar

Dr Juan Carlos Arraya and Ms Serena Rajabiun
Sugar Fortification in Guatemala

ASAZGUA

Ammulla Dhon (Invaluable Treasure)
Mr Swrajul Islam

Inauguration, Communication and Implementation of National
Vitamin A Week

Dr Sofia Begum and Dr Abdullah Al Momen

Interest Groups
Locations and topics to be announced
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Thursday, 21 March

0830 Summaries from Wednesday Concurrent Sessions
Chair Dr Donald McLaren ’
0830 Biologic Significance of Vitamin A Deficiency Growth and
Inflammation
Dr Paul Arthur
0845 Discussion
0900 Dietary Interventions
Dr Vinodini Reddy and Dr Suttilak Smutasirt
0950 Discussion
1030 Break and poster sessions with presenters available
Other Interventions for Prevention and Control of
Vitamin A Deficiency
Vitamin A Status Methodology
1130 Developing Sustamable Solutions for the Problem of Vitamun A
Deficiency

Chair Dr [an Darnton-Hill
Rapporteur Dr Penelope Nestel

Introductory remarks Sustainability in Micronutrient Programs
Dr Martin Bloem

1145 Role of International Organizations
Dr Sonya Rabeneck

1200 South/South Technical Cooperation
Ms Catherine Standwazi
1215 Role of the NGOs

Dr Miguel Artola
Ms Angela Churchill
Mr M Sirajul Islam

1230 Discussion
1300 Lunch

.
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goncurrent Sessions
1500 Other Interventions for Prevention and Control of Vitamun A
Deficiency
Chair Dr Moses Chirambo
Rapporteur Mr Dawvid Alnwick

1500 Vitamin A Status of Zanzibari First-Graders Influence of Parasitic
, Infections and Impact of Deworming

Dr James Tielsch

1515 Integration of Vitamun A Supplementation with EPI Programme in
Bangladesh An Approach to Increase Coverage of Vitamin A
Administration Among Infants

Dr Mohammad Shahjahan

1530 Safety Aspects of Vitamin A Administration
Dr Frank Chytil
1545 Use of Nutritional Surveillance Project (NSP) to Monitor Trends 1n
Vitamin A Capsule Distribution
Mr Abdul Hye
1600-1700 Discussion
1500 Vitamun A Status Methodology

Chair Dr Clive West
Rapporteur Dr Jean Humphrey

1500 Comparison of Hepatic Vitamin A Stores Estimated by the Deuterated
Retinol Dilution Technique or by Analysis of Hepatic Biopsy Specimens
in Bangladeshi Surgical Patients

Ms Marjorie Haskell

1515 Vitamm A (HOLO-RBP) 1n Dried Whole Blood Spots by High
Performance Capillary Electrophoresis (HPCE)

Dr Jean Humphrey

1530 Modified Relative Dose Response (MRDR) Test for the Assessment of
Vitamn A Nutritional Status in Children

Dr N Raghuramulu

1545 Evaluation of Parameters of Vitamin A Status Using Data from
Breastfeeding and Non-Breastfeeding Women

Dr Saskia de Pee

1600 “Casual” vs “Full” Breastmulk Expression Effects on Measurements of
Vitamin A

Dr Chris Kjolhede
1615-1715 Discussion
1715 End of day’s formal sesstons
2000 Fresta

12 KUl WWAGG MEETING



Friday, 22 March

0830 Summaries from Thursday Concurrent Sessions
Chair Dr Wilma Freire

0830 Other Interventions for Prevention and Control of Vitamin A Deficiency
Dr Moses Chirambo
0850 Discussion
0910 Vitamin A Status Methodology
Dr Clive West
0930 Discussion
1000 Break
1030 Reports from Thematic Rapporteurs
Chair Dr Abraham Horwitz
1030 Population Assessment
Dr Jean Humphrey
1050 Biologic Significance of Vitamin A Deficiency and Marginal Vitamin A
Deficiency
Dr Greg Hussey
1110 Appropriate Interventions
Ms Victoria Sheftield
1130 Closing Remarks

Dr Abraham Horwitz
1200 End of day’s formal sessions

Saturday and Senday, 23-24 March

Study tours organized by the local commuttee in Guatemala Preregistration required

Sugar Forbfication and Production of Foriified Foods
0700, 23 March Departure
1800, 23 March Return

Actions of Project Hope i the Western Highiands
0700, 23 March Departure
1800, 24 March Return

Untamimn A for Ghild Surwval Program in GCohan
0700, 23 March Departure
1800, 24 March Return

‘+e e o
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Monday / Poster Sessions

Prevention and Control of Vitamin A Deficiency in Central America

1 Indirect Control for the Marketing of Fortified Foods—Sugar with Vitamin “A”
and Salt with JTodine—Through Micronutrient Cantonal Schools
Ms Nicte Ramirez

+ e o

2 A Novel and Simple Quantitative Method to Determine Retinol i Fortified Sugar
Ms Karla Andrea Molina

3 Identification of Cultivars of a Widely Consumed Mesoamerican Squash of High
3-Carotene Content
Dr Francisco Vasquez

Poster 4 By-products of the Refining of African Palm (Elaeis gumneensis) O1l as a Source of
Carotenoids and Fat
5essions Dr Alvaro Molina-Cruz

5  Vahdation of Messages About Vitamin A and Interventions in Groups at Risk
Ms Yanira Elizabeth Ayala

Surveys

6  Vitamin A Deficiency in Three Micronesian Nations in the Pacific
Dr Kennar Briand

7  National Vitamin A Survey in Lao PDR
Dr Nicholas Cohen

8  Progress of Vitamin A Deficiency Control Program 1n Vietnam
Dr Ha Huy Khot

9  Xerophthalmia Prevalence in Ten Dastricts of the Far and Mid-Western Regions of
Nepal
Mr Bharat Ban

10  Green Leaves Are the Main Food Source of Vitamin A for Children i Some Areas
of Niger
Dr Helene Delisle

11  Assessment of Vitamin A Deficiency by Ophthalmological Examination, Serum
Retinol Concentration and RDR Test 1n Preschool Zairean Children
Dr Philippe Donnen

12 The Vitamin A Status of South African Children 6-71 Months of Age Results of
the National Survey, 1994
Dr Anna Coutsoudis and Dr Greg Hussey

13 Vitamun A Deficiency 1n Kenya
Dr Duncan K Ngare

14 Vitamin A Deficiency and Children Food Consumption Between the Ages of 6 to
84 Months m Two Rural Areas of Guinea

Dr Jean-Francos Schemann

15 Vitamin A Deficiency Prevalence Survey in Nicaragua
Dr Gloria Elena Navas

16 Vitamun A Status in Three Age Groups of a Venezuelan Population
Dr Liset1 Solano Rodriguez

17  Prevalence and Rusk Factors for Low Vitamin A in Peruvian Children
Dr Lus Segura-Garcia

18 Vitamin A Status mn Yaqui Indian School Children in Northwest Mexico
Dr Mauro E Valenaia ]
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Tuesday / Poster Sessions

Micronutrient inferactions

1 Impact of Changes 1n Vitamin A Status on Response to Iron Supplementation 1n
Infants
Ms Christine Northrop-Clewes

2 Relationship Between Serum Vitamin A and Iron Status in Adolescent School Girls
in Dhaka City
Dr Faruk Ahmed

Experiences with Vitamin A Fortification of Foods

3  Effect of Heat Treatment of Beta-Carotene Added to Soybean Cooking Oil in Rats
and Humans Poster

Ms Rosa Maria Duarte Favaro 3&33!%%

4  Fortification of Sugar with Vitamin A 1n Honduras Progress, Problems and
Lessons Learned
Dr Jose O Mora

5  Assessment of Vitamin A 1n Fortified Sugar—Simplified
Dr Juan Carlos Arraya Tejada

6  Beta-Carotene Content in Fortified Brazilian Pasta and Evaluation of Analytical
Methodology
Dr Jaime Amaya-Farfan

Biologic Significance of Vitamin A Deficiency Infection

7 Impact of Vitamin A Supplementation on Morbidity Pattern in Rural Preschool
Children
Dr Kailish Nath Agarwal

8  Vitamun A Supplementation in the First 6 Months of Life Does It Reduce
Diarrhoea and ARI Morbidity?
Dr Shams El Arifeen

9  Effect of Vitamin A Supplementation on the Incidence of Cough, Diarrhea, and
Fever
Dr M Guillermo Herrera
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Wednesday / Poster Sessions

Dietary Interventions
1 Prevention of Vitamin A Deficiency Through Horticultural Interventions
Prof Indira Chakravarty
2 A Study on Different Interventions to Improve the Vitamin A Nutriture Among
Preschool Children
Dr Rajammal P Devadas
3  Promotion of Vitamin A—Rich Food Sources Through an Integrated IEC Program
Ms Martha Burdick de Piedrasanta
4 Prevalence of Vitamin A Deficiency Among Adolescent Girls in Colombo, Sir
Lanka and the Impact of Nutrition Education on Vitamin A Status
Dr TM Sunethra Atukorala
5 A Simple Method to Evaluate Whether Consumption of Vitamin A-Rich Foods
Increased and If So, Which Foods Results from Nutrition Intervention Activities in
Two Reglons of Niger
Dr Susan Burger
6  Community Based Rehabilitation of the Malnourished Children Using Cereal-
Vegetable Fortified Flours
Ms Dolline Busolo
7  Indigenous Foods A Source of Vitamin A 1n Honduras
Mrs Doris Chinchilla
8  Serum Retinol Levels in Preschool Children 1n Southern Ghana and the Effect of
Cooking on the Beta-Carotene Levels of Commonly-Used Leafy Vegetables
Dr Etor EK Taky1
9  ProVitA Household Distribution of Green, Yellow and Orange Plants as a Model
System for Sustainable Provitamin A-Enrichment Projects Longitudinal Response
of Biochemical Biomarkers
Dr Jesus Bulux
10  Provitamin A Content of Vegetables Is Lower Than Reported in Food Tables
Dr Saskia de Pee
11 Carotene-Rich Fruits and Vegetables Their Capacity to Improve Vitamin A Status

of Children in West Java, a Comparison with Dietary Retinol Sources
Dr Saskia de Pee

Biologic Significance of Vitamin A Deficiency Growth and Inflammation

12

13

14

The Mechanism of Inflammation-Induced Hyporetinemia
Dr Francisco ] Rosales

Cord Blood Retinol and Retmnol-Binding Protein in Healthy Preterm and Term
Neonates and Neonates with Risk for Bronchopulmonary Dysplasia
Ms Roxana Valdes-Ramos

Vitamin A and Intrauterine Growth Retardation
Dr Patricia Rondo

Using Ethnographic Methods m Vitamin A Deficiency Research

15

16

Looking for Long-Term Sustainability The Vitamin A Component of El Salvador’s
Nutrition Education Program
Ms Irma Yolanda Nufiez

Why Children Don’t Eat Their Vegetables An Anthropological Approach to
Vitamin A Deficiency in West Java, Indonesia
Ms Leslie Ellen Carhn
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Thursday / Poster Sessions

Other Interventions for Prevention and Control of Vitamin A Deficiency

1

Decreased Prevalence of Xerophthalmia and Improved Nutritional Status Among
Preschoolers Following Vitamin A Supplementation and Nutrition Education
Interventions in the Philippines

Ms Ellen Villate

Contributing to Reduce the Nutritional Problem and Vitamin A Deficiency 1n
Western Guatemala
Dr Victor Calderon

Efficient Vitamin A Supply Through Inhalation
Dr Hans K Biesalsk:

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

Dr James A Olson

Prevention and Cure of Xerophthalmia Among Children 1n Southern India Are
Improved by a Weekly Low-Dose Vitamin A Supplement
Dr Roy C Milton

Vitamin A Status Methodology

6

10

11

12

A Test of HKI Methods of Qualitative Assessment of Vitamin A Deficiency
Problems 1n a Rural Area Near Pune, India
Ms Viveka Persson

Evaluation of a Food Frequency Questionnaire to Estimate Vitamin A Intake in
Preschool-Age Children in Indonesia
Dr Michael ] Dibley

Lutein as a Marher of Vegetable Intake and Vitamin A Status
Dr David I Thurnham

A Modified Method to Minimise Losses of Carotenoids and Tocopherols During
HPLC Analysis
Mr Georg Lietz

Linking a Vitamin A Deficiency Risk Assessment Questionnaire with a Serum
Retmnol Vitamin A Deficiency Prevalence Study in the Republic of the Marshall
Islands

Dr Kennar Briand

Differences in Serum Retinol Concentrations in Mother-Infant Pairs at Birth by
Ethnic Origin 1n the Negev (Southern Israel)

Dr Rafael Gorodischer
Prevalence of Subclinical Vitamin A Deficiency Among Young Infants 1n

Bangladesh
Mr M A Wahed
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Exinbits on display Tuesday, Wednesday, Thursday, and Friday

Local Organizing Commuttee for Guatemala
Dr Herndn Delgado

«  Opportunities for Micronutrient Interventions (OMNI)
. Dr Ian Darnton-Hill

International Life Sciences Institute (ILSI) and IVACG Secretariat
Dr Suzanne Harris

o Task Force SIGHT AND LIFE
. Dr Martin Frigg

World Health Organization Nutrition Unit
Exbibits Dr Barbara Underwood

Vitamin A Response Tests and Related Information
Dr James Allen Olson

«  Food and Agriculture Organization of the United Nations
Mr William Clay

HKI Promotional Materials from Bangladesh, Philippines, and Niger
Dr Susan Burger

The Micronutrient Initiative
Mr Venkatesh Mannar and Ms Jenny Cervinskas

Staple Food Fortification Support from Roche
Mr Jose Murua

«  International Eye Foundation
Ms Liliana R Clement and Mr John M Barrows

Program Against Micronutrient Malnutrition (PAMM) and the Supernutrient
Communication Project
Mr Brian M Willis and Ms Amy L Cornel

«  Xerophthalmia Club Bulletin
Dr Donald McLaren

e
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Leonor Maria P Santos, PhD

Suttilak Smutasiri, PhD
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Barbara A Underwood, PhD
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The XVII IVACG Meeting 1s sponsored
by the Local Organizing Commuttee
coordmated by Instituto de Nutricion de
Centro America y Panama, and IVACG
Much of the meeting was organized with
funding from Opportunities for Micro-
nutrient Interventions (OMNI), a project
of the Office of Health and Nutrition,
Global Bureau for Programs, Field
Support and Research, US Agency for
International Development

The IVACG Secretariat gratefully ac-
knowledges the additional contributions
of the following individuals and organi-
zations

ANACAFE—Departamento de
Accion Social

Asociacion de Azucareros de
Guatemala

Asociacion Hospicio de Occidente

Australian Agency for International
Development (AusAID)

Banco Agricola Mercantil

BASF de Guatemala, S A

BIC de Guatemala, S A
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Comute Prociegos y Sordos de
Guatemala

D H L de Guatemala
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H B Fuller de Centroamerica, S A
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Hotel Camino Real
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INGUAT

Kellogg de Centroamerica, S A

The Micronutrient Initiative
Secretariat

Ministerio de Cultura y Deportes

Ministerio de la Defensa

Mimisterio de Gobernacion

Minssterio de Salud Publica y
Asistencia Social

Nestle S A
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The Procter & Gamble Company
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Productos ROCHE, S A

Task Force SIGHT AND LIFE
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i he XVII International Vitamin A
Consultative Group (IVACG)
Meeting was inaugurated amid the
beautiful background of Guatemala Cuty,
the capital of Guatemala, a country that
1s considered the heart of Mayan civiliza-
tion A total of 488 participants from 65
countries attended the meeting

Dr Abraham Horwitz (1) welcomed
the meeting participants and noted the
need to focus on the meeting’s impor-
tance 1n contributing to new knowledge
and creating a strengthened collaboration
to eliminate vitamin A deficiency (VAD)
He also referred to Mr Philip Musgrove
of the World Bank, who described the
serious consequences of VAD and
showed that the prevention and control
of 1t are highly cost effective This 1s why
priority should be given to this health
and nutrition problem where 1t exists Dr
Horwitz called for governments to
reinforce surveillance of VAD and com-
municate with international organiza-
tions to analyze their progress He also
stressed the need for all concerned to
focus on solutions to eliminate VAD To
bring about the virtual elimination of
VAD will entail understanding different
appioaches 1n different countries

Dr Hernan L Delgado, director of
the Institute of Nutrition of Central
America and Panama (INCAP) and
coordinator of the local commuttee (2),
welcomed the participants and expressed
wishes for a successful meeting He also
noted the willingness of Guatemala to
share 1ts experiences and the progress 1t
has made 1n combating VAD Dr Delgado
reviewed the objectives for this meeting

¢ Provide a forum for exchanging ideas
and new information to improve and
strengthen nterventions aimed at
reducing childhood mortality and
morbidity by improving children’s
vitamin A status

4 Translate the latest research findings
on vitamin A to improve intervention
strategles
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¢ Share practical experiences in planning
and promoting sustainable programs
for improving a population’s vitamin
A status

& Strengthen linkages between the public
and private sectors, nationally and
internationally, to maximize resources
available for vitamm A programs

¢ Identify knowledge gaps and opera-
tional barriers that constrain the
effectiveness of efforts to prevent and
control VAD from the community to
the national level

During the inauguration, there was a
presentation of awards to honor Dr
Guillermo Arroyave and Dr Elisa Molina
de Stahl for their contributions to the
successful implementation program for
fortifying sugar with vitamin A 1n Cen-
tral America

Dr George A O Alleyne (3), director
of the Pan American Health Organiza-
tion, recognized Guatemala as an appro-
priate host for IVACG He also recog-
nized INCAP for 1ts achievements and
contributions to alleviate VAD and called
for partnership among organizations to
work together toward the same goals He

closed his remarks by congratulating
IVACG for 1ts work

Guatemala’s Minister of Public
Health and Social Welfare, Ing Marco
Tulio Sosa Ramirez (4), noted that, on
behalf of the government and the presi-
dent, Guatemala was proud to host the
IVACG meeting He noted that Guate-
mala has pioneered efforts to fight VAD,
which causes serious eye lesions and
adverse health problems Guatemala
concentrates its efforts to eliminate VAD
on a collaboration between the govern-
ment and the sugar industry to fortify
sugar with vitamin A, which has resulted
in a marked decline of severe VAD 1n
Guatemala He then expressed his grati-
tude for the knowledge that would be
contributed at this meeting and declared
the meeting open
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i AGTIONS FOR THE PREVENTION AND GONTROL OF UAD iN GENTRAL AMERICA

\r Jesus Bulux (5) presented a pan-
orama of the situation i Central
America Although 1t 1s a small area, the
region has vast geographic, economic,
and cultural diversity as well as a diversity
of ethnic groups and languages

In 1966 INCAP undertook the first
survey of the magnitude of VAD, which
has been an 1mportant catalyst in devel-
oping strategies and plans of action to
combat VAD 1n Central America The
task has not been easy because of the
considerable diversity of the region
Representatives of each of the seven
Central American countries then de-
scribed work done 1n their nations to
prevent and control VAD

Dr Jose Antonio Lopez, Director
General of Health Services, Ministry of
Health, Belize (6), presented an overview
of plans of action for his country No
national survey to assess the vitamin A
status of the population has been con-
ducted, although a survey of consump-
tion of vitamin A~rich foods showed that
Mayan groups had lower consumption
than Mestizos and Asians Belize has
limited sources of vitamin A-rich foods,
and attempts are being made to promote
mcreased consumption of these foods,
especially in vulnerable groups No
fortification of foods 1s taking place,
although fortification of sugar with
vitamin A 1s being considered To reduce
costs and to share expertise, consider-
ation has been given to the possibility of
negotiating with other countries that are
currently fortifying sugar

Dr Rosa Maria Novygrodt, director
of the Nutrition Department, Ministry of
Health, Costa Rica (7), described the
situation 1n her country The 1966
INCAP survey revealed that 32% of
preschoolers had low serum retinol levels
In 1974, sugar was fortified with vitamin
A and this practice continued until 1980,
when studies revealed improvements mn
vitamin A consumption and 1n the
prevalence of low serum retinol levels

The improvement was not attributed
solely to the sugar fortification program,
as other primary health care programs
were also operating at this time A na-
tional survey 1s planned for 1996 to
provide information on the current
nutritional status of the population

Dr Eduardo Interiano, Minister of
Health, El Salvador (8), presented infor-
mation from his country The 1966
INCAP survey showed a 31% prevalence
of low serum retinol levels, in the 1988
survey, there were still high prevalences
of low serum retinol, with the largest
problem 1n rural areas where 40% of the
population had low serum retinol levels
From 1990 some of the sugar was forti-
fied but the Vitamin 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 1s to reach 100% fortification for
this year’s harvest Quality control
systems are bemg implemented for
monitoring vitamuin A level in sugar at
the mills, markets, supermarkets, and
stores The success of the sugar fortifica-
tion program has been attributed to the
partnership between the ministry of
health and the private sector Other
activities include supplementation of
preschoolers with 200,000 mnternational
units (IU) of vitamin A capsules and
nutrition education regarding vitamin A
1n school programs As part of the
community health program, children less
than 5 years old recewve 50,000-1U
vitamin A capsules

Dr Carlos Andrade, Vice Minster 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
retinol levels In 1974, Guatemala became
a proneer 1n the struggle against micro-
nutrient deficiencies in Latin America,
especially in the field of food fortifica-
tion Fortification of sugar with vitamin
A became mandatory and 1ts introduc-
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tion resulted 1n a substantial reduction 1n
VAD Difficulty in sustaining the pro-
gram led to 1ts suspenston 1n 1982 The
program was reinitiated in 1988, and in
1995 a nutritional survey was conducted
to update existing information The
results revealed that moderate VAD 1s
found among children 1-5 years old

(15 8%), the highest percentage of
deficiency 1s found among children who
consume “panela” (molasses or raw
sugar) mstead of fortified sugar (22 4%)
Law enforcement and involvement of
sugar producers in drawing up the
regulations were seen as important
factors for sustaining the project Al-
though there has been considerable
progress 1n fortifying sugar, one of the
limitations 1s governmental control and
monitoring of the program Other
interventions include distribution of
ron- and vitamin A—fortified cookies 1n
the schools, vitamin A supplementation
to women of childbearing age and to
children under 5 1n high-risk regions,
development of infant foods fortified
with vitamin A, and nongovernmental
organization (NGO) programs such as
integrated strategies used 1n child sur-
vival programs

Dr Virgimia Espinoza, Vice-Minister
of Health, Honduras (10), presented her
country’s action plans The 1966 INCAP
survey revealed that 22% of the popula-
tion had low serum retinol levels In
1976, a vitamin A fortification law was
approved and partial implementation
took place at intervals until 1988, when
fortification was again instituted as a
result of the 1987 nutritional survey This
survey showed that VAD had not de-
creased, 18% of children under 5 and
39% of women still had low serum
retinol levels This year the goal 1s to
reach 100% fortification of sugar with
vitamin A, although there are still prob-
lems with quality control and distribu-
tion from the sugar muills to the home In
1992 the Ministry of Health developed a
micronutrient deficiency strategy for
prevention and control of micronutrient

deficiencies, which mvolves fortification
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of sugar with vitamin A, targeted vitamin
A capsule distribution, and training
actvities, education, and communication
for information dissemination and
promotion of family production, food
conservation, and consumption of foods
rich n vitamin A Special emphasis was
placed on training personnel of the
Ministry of Health and Ministry of
Education as well as incorporating
micronutrient mformation 1nto the
medical and nursing curricula In addi-
tion, print and audiovisual educational
materials were designed, pretested,
produced, and distributed to support
activities for prevention of VAD As with

El Salvador and Guatemala, the success of

sugar fortification in Honduras has been
attributed to partnership and consensus
building between the Ministry of Health
and the sugar industry

Dr Federico Muiioz, Minister of
Health, Nicaragua (11), presented the
information for his country The 1966
INCAP survey revealed a prevalence of
26% of children with low serum retinol
levels Then Nicaragua suffered from
earthquake, war, and hurricanes, with
constant declines 1n income and nutri-
tional status To assess the current
vitamin A situation and to plan appro-
priate control programs, a national
survey of vitamin A status of children
under 6 years old was conducted 1n 1993
and showed clearly a decline 1n the
vitamin A status, with 31% of children
having low serum retinol levels In
addition, the survey showed that 70% of
the children consumed less than 70% of
the daily recommended intake of vitamin
A Consequently, the government of
Nicaragua has begun an emergency
vitamin A supplementation program
aimed at young children In 1994-1995,
69% of children under 5 years old were
reached Additional programs include the
use of micronutrient-fortified biscuits
and milk fortified with vitamins A and D
The feasibility of fortifying sugar with
vitamin A 1s being 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 information The 1966 survey
showed that 18% of children in Panama
under 5 years old had low serum retinol
levels and dietary intake surveys showed
that 25% of families consumed less than
15% of the recommended dietary allow-
ance for vitamin A In 1976, legislation
was passed to allow fortification of sugar
with vitamin A, but the program was not
mmplemented Panama’s current Plan of
Action for 1993-1997 aims at providing
high-risk groups with megadoses of
vitamin A at both the community level
and the clinic level Coordination with
the maternal and child health program

has been successful in ensuring that the
“Road to Health” card now has a space
allocated for registering vitamin A doses
In addition, they plan to use a variety of
media, e g , magazines, radio, and televi-
sion, to implement an education pro-
gram The magazine Vitamin A Source of
Health and Child Survival has been
successfully distributed Health teams at
the regional and national level are being
trained 1n prevention of VAD

The session on Central America’s
experiences also included five poster
presentations, which highlighted some of
the advances in vitamin A research in the
region (13-17)

| VIRTUAL ELIMINATION OF UAD OBSTAGLES AND SOLUTIONS FOR THE YEAR 2000

PRESENTATION OF THE
MEETING THEME

Dr Abraham Horwitz (18) stated that
the goal agreed upon at the World
Summut for Children and at the Interna-
tional Conference on Nutrition 1s virtual
elimiation of VAD by the year 2000
This goal should be included in national
nutrition policies and/or the country
nutrition 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 meeting,
“Virtual Elimination of Vitamin A
Deficiency Obstacles and Solutions for
the Year 2000” Obstacles can be political,
economic, and cultural Where a vitamin
A program 1s linked to health and other
sectoral infrastructures, poor coverage of
services can become an obstacle From
the food aspects, the availability of
vitamun A food sources as well as a lack
of knowledge about the content and
bioavailability of carotene-rich foods
should be considered Food fortification
1s a multifaceted process that requires
integration of several factors ranging
from selecting a food staple, determining
appropriate technology, pricing the
fortified food, and creating awareness on

one end to legislation, regulation, en-
forcement, monitoring, and evaluating
impact of programs on the other From
the program point of view, lack of
effective management and absence of
coordination among different sectors of
development represent frequently en-
countered obstacles Some solutions to
overcome these barriers are to periodi-
cally analyze the magnitude and charac-
teristics of VAD, inform decision makers
about the significance and application of
scientific data, strengthen information,
education, and communication to change
the behavior of people toward prevention
of VAD, and, quite importantly, effec-
tively manage VAD prevention and
control programs

PRESENT STATUS AND GLOBAL
PROGRESS TOWARD THE YEAR
2000 GOAL

Dr Barbara Underwood (19) reminded
the participants of the challenge ahead,
the 10-year goal based on the 1990 World
Summut for Children, which aims to
“virtually eliminate vitamin A deficiency
and all 1ts consequences including
blindness” The mid-decade goal of
“ensuring at least 80% of children under
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24 months of age recerve adequate
vitamin A through a combination of
strategies” passed at the end of 1995
Although progress was made, the goal
was not met on a global basis Only 1750
days remain until the end of the year
2000 and the question 1s whether the 10-
year goal can still be met

The first global mapping of VAD
occurred around the mid-1970s The
world was divided 1nto three regions
based on the frequency of xerophthalmia
developed countries with no xe-
rophthalmia, rice-growing countries 1n
Asia where xerophthalmia 1s a public
problem, and the rest of the world where
the problem 1s intermittently intensive In
the early 1980s, a community survey 1n
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, indicated that 40-80
million children worldwide suffer from
subchinical VAD

The global problem of VAD was
mapped 1n 1984 m the report of a Joint
World Health Organization (WHO)/
United Nations Children’s Fund
(UNICEF)/United States Agency for
International Development (USAID)/
Helen Keller International (HKI)/IVACG
meeting where, based mainly on the
prevalence of xerophthalmia, countries
were divided 1nto categories A and B
(public health problem of VAD), C (VAD
1s 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 countries were classified as
having a significant public health prob-
lem m part or all of the country, 15 had
mnsufficient information but a high
probability of a significant VAD problem,
and 25 countries had sporadic cases of
VAD, not sufficient to constitute a public
health problem In preparation for the
International Conference on Nutrition in
1992, WHO estimated global figures of
nearly 14 million children with xeroph-
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thalmia and 190 million at risk of sub-
chinical deficiency

On the basis of expert consultation,
WHO has redefined the public health
magnitude of VAD to mclude the sub-
clinical stage and has categorized the
severity of the problem according to
serum values of less than or equal to 0 70
pmol/L This new definition resulted in a
map of clinical and subclinical VAD that
was presented at the XVI IVACG Meeting
mn 1994 The clinical problem has mark-
edly declined from 14 million in 1994 to
3 mullion, whereas subclinical deficiency
has increased from 190 to 230 million
children Surveys have been conducted 1n
29 countries to update the mnformation
The 1996 map revealed that 22% of
WHO Member States have a clinically
significant problem and nearly 25% of
them have subchinical problems of
varying severity Data are lacking in
approximately one-third of WHO Mem-
ber States and the remainder (about
20%) have no problem On a regional
basis, Southeast Asia and Africa account
for just under 90% of the global problem
Clinical VAD occurs primarily in Asia,
Africa, and Western Pacific regions
During the past 10 years, substantial
progress has been made, particularly in
establishing national programs in most
countries as well as in generating data
about the vitamin A situation Countries
are urged to accelerate their efforts to
meet the 10-year goal of virtually elimi-
nating VAD

COUNTRY EXPERIENCES

India

Dr Vinodim Reddy (20) indicated that
VAD has been recognized as a major
public health problem 1n India Large-
scale intervention programs, including
supplementation, fortification, and
dietary diversification, have been
launched to reduce the prevalence of
deficiency Although recent surveys show
a declining trend 1n the prevalence of
xerophthalmia, virtual elimination of

+ + s
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VAD by the year 2000 remains a chal-
lenge

Analysis of nutrition programs 1n
India shows five distinct phases Clinical
studies conducted during the 1960s led to
understanding the causes and conse-
quences of xerophthalmia, development
of simple methods for diagnosis and
treatment, and, eventually, better man-
agement of cases But soon 1t was realized
that an individual approach to case
management will not solve the problem
in the community

Periodic administration of large
doses of vitamin A was suggested as a
way to tackle the problem at the commu-
nity level Extensve field trials carried
out by the National Institute of Nutrition
in Hyderabad demonstrated the feasibil-
1ty and efficacy of this approach

A national vitamin A program
launched 1n 1972 provided a single dose
of 200,000 IU of vitamin A every 6
months to all children 1-5 years old
Evaluation of the program revealed poor
coverage because of madequate supplies,
poor coordination between various
health functionaries, and lack of supervi-
sion Efforts were made to overcome the
problems It has become apparent that
the problem of VAD cannot be solved in
1solation In the revised strategy, delivery
of vitamin A 1s linked with the immuni-
zation program and 1s implemented as
part of the Integrated Child Develop-
ment Service program The vitamin A
supplementation program has been in
operation for more than 2 decades, even
though 1t was planned as a short-term
measure Because the root cause of VAD
1s inadequacy of dietary intake, emphasis
has shifted to long-term food-based
interventions, particularly production
and consumption of carotene-rich foods
through horticulture and education
programs

A National Plan of Action for Nutri-
tion has been formulated recently It 1s
recognized that malnutrition results from
soctoeconomic deprivation, and mea-
sures outside the scope of the health
sector are necessary to overcome the

problem Emphasis 1s therefore placed on
a comprehensive multisectoral strategy
mvolving various sectors mncluding
health, agriculture, food, education,
women, and child development to
implement programs, including specific
measures to combat VAD The challenge
lies 1n establishing mechanisms of
coordination for converging services at
the community level

Indonesia

The experiences of Indonesia were
presented by Dr Martin Bloem for Dr
Fashi Jalal (21) VAD was recognized as a
problem during the Dutch-governed
period of the mid-1940s, but no specific
program was implemented Later, in the
early 1960s, an 1ntegrated concept of
planning, research and development, and
program implementation was intro-
duced The planning part 1s under the
Ministry of Planning, and nutrition 1s
recognized as one of the essential compo-
nents for human resource development,
the research and development aspect 1s
the mission of the Nutrition Research
and Development Center, and the
Directorate of Community Nutrition
under the Ministry of Health 1s respon-
sible for implementing nutrition pro-
grams It was noticed that the most
severe sign of VAD, xerophthalmua,
stemmed from a multifactorial etiology
and often was associated with the poorest
group of the society

In 1976, VAD was reported to be a
significant problem in Indonesia Since
then, multistrategy programs to combat
VAD have been launched a medical
program that provides vitamin A supple-
ments (200,000 IU) twice a year to
preschool children via the local health
post or posyandu, fortification of mono-
sodium glutamate (MSG) with vitamin
A, and the food availability program,
which deals with the agricultural ap-
proach Studies carried out in Indonesia
1n the early 1980s showed that subclinical
VAD can adversely affect health to the
degree that 1t carries public health
consequences A 1992 survey indicated
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that Indonesia was xerophthalmia-free,
but subclinical VAD still existed at a
disturbing level, and there were pockets
of severe VAD among the very poor

At present, the medical approach
covers only those 1n poverty, whereas
fortification uses multiple vehicles and
reaches the broader population The
government plays a supervisory role in
the current fortification strategy and
does not take the mnitiative as 1t did with
MSG The poverty reduction program
was carried out along with food diversifi-
cation as well as the school feeding
programs, whereas the Ministry of
Planning 1s responsible for the agricul-
tural approach The promising feature 15
that Indonesia 1s launching the poverty
reduction program when the country 1s
economucally ready for it, thus ensuring 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 1n Ghana The reasons for setting
up a national program are as follows

1 The magnitude of the problem 1s
apparent in the northern part of the
country, but 1solated studies recently
indicated a problem 1n the south as well

2 The Ghana Vitamin A Supplemen-
tation Trials (VAST) demonstrated the
efficacy of supplementation

3 Recent mitiatives 1n the use of
vitamin A 1n the treatment of measles
need to be coordinated in a national
program

There are four components of the
national program a) policy on vitamin A
for treatment of measles, b) supplemen-
tation with different strategies used 1n the
North, such as the Expanded Programme
on Immunization (EPI) and other health
contacts, and child-to-child and commu-
nity-based distribution, c) describing the
situation 1n the southern part of the
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country, and d) exploring potential
dietary interventions Much progress has
been made the formal policy position to
tackle VAD has been adopted by the
Ministry of Health, funding has been
made available, consensus has been
reached between the national and re-
gional implementors and policy makers,
a multisectoral coordinating group has
been formed, and the regional teams are
readying their plans for implementation
The major obstacles have been 1dentified
as inadequate advocacy both mternation-
ally and locally, central control and
bureaucracy within the Ministry of
Health, a variable picture of the VAD
problem, which will involve different
strategles 1n various parts of the country
and different sectors, and the lack of an
easily seen indicator (unlike goiter) The
following solutions were suggested
improve political advocacy (this 1s
already being addressed), adopt more
flexible time 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 into research proposals), and
obtain commitments from government at
the stage where research proposals are
being negotiated

Tanzamnia

Tanzania’s experience 1n combating VAD
was presented by Dr Godwin Ndoss1

(23) Tanzania has no national data on
the problem, however, various surveys
and hospital-based xerophthalmia
records indicate that VAD 1s a problem of
public health significance 1n different
parts of the country The Tanzania Food
and Nutrition Centre estimated that VAD
affects about 1 4 million people or 6 1%
of the population, the majority of whom
are children under 6 years old In 1985,
the first 5-year national program (1985—
1990) for prevention and control of VAD
was launched The major interventions
were supplementation and dietary/
horticultural approaches combined with .
public health measures within maternal

and child health, the immunization
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program, and the Child Survival and
Development program Capsules con-
taining 50,000 IU of vitamin A were
administered to high-risk children (6
months to 6 years old) who were mal-
nourished or who had measles, diarrhea,
or clinical signs of VAD The capsules
were distributed through the Essential
Drug Program Dietary approaches have
focused mainly on promotion of produc-
tion and consumption of foods rich in
vitamin A, fats, and protein and promo-
tion of breastfeeding and appropriate
weaning foods Fortification of foods
with vitamin A has been limited to locally
produced margarine, imported baby
formula, and weaning foods, however,
these foods reach an 1nsignificant pro-
portion of the target population The
national program supportive activities
include research and development,
information, education, and communica-
tion (IEC), laboratory and information
management, and program logistics and
coordination The program strategies
were multisectoral and multidisciplinary
In nature

The major achievements between
1985 and 1990 include reactivation of the
National Prevention of Blindness Com-
mittee, formulation and implementation
of the Tanzania Prevention of Blindness
Program as well as the first 5-year Na-
tional Vitamin A Program, and formation
of a National Vitamm A Consultative
Group to act as a policy and steering
body for National Program implementa-
tion As evidence of program effective-
ness, prevalence of low serum retinol
(<10 pg/dL) decreased from 17 6% of the
population 1 1988 to 1 3% 1n 1990 1n
the Shingyanga region The constraints of
the first 5-year program were inadequate
technical expertise, lack of awareness of
the problem among policy makers and
communities, and lack of problem
assessment and analysis tools

The second 5-year program, covering
1990-1995, was launched with the
emphasis placed on IEC and social
marketing as well as community partici-

pation The increased awareness among
policy makers at various levels made the
program implementation much
smoother, and more collaboration was
fostered among governmental and
nongovernmental organizations The
major achievements during this period
include incorporation of nutrition into
training curricula of various institutions,
a pilot project on production of vitamin
A-r1ch fruits and vegetables, research to
improve traditional solar drymng technol-
ogy, and nationwide training for health
professionals for diagnosis and manage-
ment of chinical VAD Despite these
achievements, there are constraints, such
as unavailability of financial and ad-
equate human resources, poor communi-
cation infrastructure, and the need to
strengthen management at the regional
and community levels

COUNTRY SURVEYS

Table 1 summarizes the results of surveys
1n several countries (24-36) for preva-
lence of VAD, which were presented at
the XVII IVACG Meeting

RESPONSE PANEL

The response panel, composed of Dra
Maria del Carmen de Daroca from
Bolivia, Mr Ram K Shrestha from Nepal,
Prof Ha Huy Kho1 from Vietnam, and
Dr Paul Arthur from Ghana, raised the
following 1ssues

What 1s the best way to work with policy
makers, especally in a country free of
xerophthalmia?

Panelists said that the International
Conference on Nutrition should support
existing health programs that advocate
inclusion of micronutrients Allotment to
sustain such programs must be budgeted
early 1n the planning stage In addition,
communication with policy makers must
include both clinical and subclinical
aspects of the problem NGOs and
international agencies can also publicize
the serious nature of subclinical VAD
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TABLE 1 SUMMARY OF REPORTED VITAMIN A STATUS AND DIETARY

INTAKE SURVEYS
Serumretmel RDR/MRDR CIC Xerophthaloma Vitamin A
mtake
pmol/L  pmol/L CIC <70%
REGION/country Age <070 <035 Abnormal Abnormal XN XI1B RDA
(reference) N (months) % % % % % % X2/X3 %
ASIA
Lao PDR (25) 3376  0-71 07
680  Adult
women 22
Pregnant 90
Lactating 57
Nepal (27) 18920 6-60 14 31 02
Vietnam (26) 34214 060 04 02 01
PACIFIC (24)
Kiribati 4614  6-60 147
Chuuk State 36-72 50
218 18-34 550 110
157 36~-72 76 0 200
Marshall Islands 444 12-60 630 80
AFRICA
Guinea (32) 1500 6-84
Mountain 06 01
Plain 00 005
Kenva (51) 6425 6-72 406 77 10 01 .
Niger (28) 471 2448
Bouza (B) and 144 74 (B) 47 (B)
Quallam (O) 77 (O) 6 (0)
District
South Africa (30) 11430 6-71 330 30 12 04-08 02-07
Zaire (29) 415 660 197 76 07
SOUTH AMERICA
Menico (36) 300 72-120 463 63
Nicaragua (33) 1791 12-60 2990 700
Peru (35)
Lima 225 0-48 2—24
Coast 94 0-48 210
Highlands 74 0-48 240
Venezuela (34) 75 0-72 165 00 610
42> 73-144 106 21 66 6
99 >65 Years 81 40 808

RDR = relative dose response MRDR = modified relative dose response CIC = conjunctival impression cvtology XN = night blindness
X1B = Bitot s spot X2/X3 = keratomalacia RDA = recommended dietary allowance

How can the lack of coordination among Investment in local versus international
different sectors be solved? research with constramnt of 1esources

The response was supportive of mnvesting
1n operational research that 1s coupled
with local program implementation
needs, 1s applicable to more than one
program, and can be applied 1n other

Suggestions were made to form a na-
tional commuittee or national advisory
board consisting of representatives of
different ministries The national re-
search center can serve as a technical

consultant to these commuttees It 1s settings

umportant to obtain consensus from as What can be suggested to address future
many different sectors as possible before problems with a national vitamin A
launching a program capsule supplementation program?
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. see o

The suggestion was to create a solid
national mechanism and for the program
to be as self-reliant as possible

Incorporation of short-term supplementa-
tion into a long-term approach

No single strategy will solve the problem,
so planners should not 1solate different
strategies into the short, medium, and
long term but rather should begin with
multiple strategies along with relevant

supportive activities

RESPONSE OF USAID

Dr Nils Daulawre (37) presented the
response of USAID to the global chal-
lenge of VAD As one of the most impor-
tant funding agencies for vitamin A
programs, USAID has made a long-term
commitment and believes this investment
has paid off Twenty-two years ago,
USAID 1nitiated and supported IVACG
Over these 2 decades, we have learned
that VAD affects child health and survival
and that vitamin A 1s the single most
cost-effective tool to reduce child mortal-
1ty 1n deficient populations Vitamin A
mnterventions support USAID’s funda-
mental mission of sustainable develop-
ment

Strategies to combat VAD can be
integrated into routine services such as
programs to eradicate poverty and food
insecurity Another opportunity 1s the
global goal to eradicate polio by the year
2000 To reach this goal, there are per1-
odic intensive efforts to reach every child,

| WIGRONUTRIENT FORUN

therefore, addition of the vitamin A
strategy to the EPI program should be
helpful Dr Daulaire encouraged inclu-
sion of vitamin A supplementation on
national immunization days and sug-
gested using vitamin A as a spearhead for
primary health care

Dietary solutions to VAD are also
being sought, and this 1s a slow process
Dr Daulaire said that meeting partici-
pants can envision the day when fortifi-
cation and supplementation may be
needed only mn certain 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 working relationship between
the public and private sector—just like
marrying the “what” with the “how”
Partnership, not competition, of different
strategies to combat VAD should be
encouraged

On behalf of USAID, Dr Daulaire
rerterated the agency’s support to achieve
the goal of eliminating VAD by the year
2000 It 1s now agency policy 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-
straints, USAID will try to allot a consid-
erable amount to the child survival and
micronutrient deficiency programs
USAID will seek this opportunity to
continue working together with other
agencles and all parties concerned with
the virtual elimination of VAD

his session, chaired by Dr Frances

Davidson, highlighted the growing
awareness of the need to consider iron
and 10dine deficiencies 1n conjunction
with VAD

VITAMIN A AND IRON
INTERACTIONS

The 1nteractions between 1ron and

vitamin A were considered in two oral
presentations (38, 39) and in two posters
(40, 41)

Palafox et al (38) conducted their
study 1n the Marshall Islands 1in 800
children 1-5 years old, and they found a
60% prevalence of VAD and a 36%
prevalence of anemia He reported a high
correlation between retinol and hemo-
globin The children were supplemented
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with 200,000 IU of vitamin A, and 1
month later blood was drawn from a
random sample of the original 800
children studied Only 26 of the original
800 children had blood taken both pre-
and postsupplementation In these 26
children, there was a significant increase
1n serum retinol levels and a shight
increase in hemoglobin, ferritin, and
serum 1ron, however, the sample size was
msufficient to make conclusive state-
ments about the significance of these
findings

Northrop-Clewes et al (40),mn a
randomized double-blind trial, supple-
mented 300 infants with 15 mg of 1ron or
placebo daily for 12 weeks The period of
supplementation coincided with the
summer season, when there 1s an 1n-
creased intake of fruits and vegetables,
and the authors found an increase 1n
serum retinol in the group as a whole
Hemoglobin levels increased in the
supplemented group, however, the
authors noted that those children who
were 1n the supplemented group and who
also had low vitamin A status probably
had more new infections as interpreted
by increased oll-antichymotrypsin and
ferritin Both are acute-phase reactants
that increase 1n infection This effect was
not seen 1n those rron-supplemented
children who had adequate vitamin A
status From their data, the authors made
the important point that administering
wron supplements to infected children
may exacerbate inflammatory damage 1n
infections Ensuring that children have
adequate vitamin A status when ron
supplements are administered may be
important to counter the potentially
toxic effects of 1ron supplements

Martin Bloem reported results from a
study conducted by Angeles et al (39) In
this placebo-controlled study, 281 Indo-
nesian adolescent school girls (middle-
income group) recerved vitamin A and
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iron supplements in one of three differ-
ent regimens The authors showed that
delivering iron supplements once per
week as opposed to daily dosing was as
effective 1n increasing hemoglobin, and
that a lower dose of 60 as opposed to 120
mg per week was more effective in
increasing hemoglobin levels They found
that combining 20,000 IU of vitamin A
together with the 60 mg 1ron dose was
most effective 1n increasing hemoglobin
levels

Ahmed et al (41) also investigated
the interaction between vitamin A and
wron 1 adolescent girls In their study
conducted 1n Bangladesh, they found
significant positive correlations between
serum vitamin A and hemoglobin,
packed cell volume (PCV), and serum
iron They confirmed the 1ssue raised by
others that an inadequate vitamin A
status may compromuise the effectiveness
of 1ron supplementation in such situa-
tions

In the interest group discussion held
to further consider micronutrient inter-
actions, the group decided that, although
the evidence suggests an association
between 1ron and vitamin A, iron cannot
be used to correct VAD and that an
adequate vitamin A status 1n an indi-
vidual 1s important before ron supple-
ments are administered

VITAMIN A AND IODINE
INTERACTIONS

Limited data exist on the association
between vitamin A and 10dine Kimiagar
and Vahidi (42) reported from a study
conducted 1n Iran that serum retinol but
not B-carotene was significantly lower 1n
1odine-deficient women compared to
non-iodine-deficient women The study
concluded that, in 10dine-deficient
persons, carotene conversion to vitamin
A may be disrupted
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| THE BIOAVAILRBILITY OF DIETARY GAROTENOIDS

Wr James Olson (43) presented an
overview of dietary carotenoids He
praised a recent review of carotenoids
carefully prepared by de Pee and West,
which has stimulated great interest
among public health professionals

Of the more than 600 carotenoids
found 1n nature, only about 50 can be
converted biologically to vitamin A In
addition to therr provitamin A activity,
the recently acclaimed antioxidant
function of carotenoids has been associ-
ated with reduction of rish for macular
degeneration, cataract, cancer, and heart
disease Dietary carotenoids are absorbed
1n association with lipid, transported via
chylomicron to the liver, and later carried
by low-density lipoprotein mn the circula-
tion Utihzation of dietary carotenoids 1s
mfluenced by many factors First, many
carotenoids are bound tightly in the
essentially fat-free matrix of vegetables,
from which they are released with duiffi-
culty In vegetables with large amounts of
fiber, carotenoids are usually found 1n
this part On the one hand, cooking helps
to increase carotenoid broavailability by
denaturing protein parts of the matrix,
providing a softening effect, and releasing
the lipid globules On the other hand,
cooking can also lower bioavailability by
enhancmg 1somerization, oxidative
mactivation, and fiber aggregation, which
entraps carotenoids Grinding or puree-
ing foods usually increases carotenoid
bioavailability For these reasons, Dr
Olson recommended that mvestigators
pay more attention to cooking practices

Some fat appears essential for caro-
tenoid utilization 1 order to stimulate
bile flow as well as to solubilize the
hydrophobic carotenoids 1n lipid aggre-
gates Bile acids are required for micelle
formation and intestinal absorption of
carotenoids Other dietary enhancers
include vitamin E, acting as the antioxi-
dant, as well as a low ratio of saturated
fat to polyunsaturated fatty acids Fi-

ber—in particular, polygalacturonic acid
found in pectin— can reduce absorption
of carotenoids very effectively, likely
through the formation of pectin gels, 1n
addition to the prooxidative effects of
wron and copper as well as the competi-
tion among carotenoids themselves
Medical problems such as lipid malab-
sorption syndrome, parasitic infection,
and diarrhea markedly lower carotenoid
utilization

Carotenoids seem to be better ab-
sorbed from fruits such as mangoes and
papaya and are better utilized 1n the
presence of o1l such as red palm o1l
However, as dietary carotenoid ingestion
increases, intestinal absorption efficiency
decreases Therefore, the nutritional
value of carotenoids 1n relation to vita-
min A appears to be influenced by many
factors The widely accepted nutritional
value as defined by WHO/Food and
Agriculture Organization of the United
Nations 1n 1967 1s the B-carotene/retinol
ratio of 6 1 Because of the variation
effects of factors cited earlier, bioconver-
sion of B-carotene to vitamin A can vary
from 2 1 to 10 1 Because of the public
health significance of vegetables as
sources of provitamin A carotenoids, Dr
Olson recommended further investiga-
tions to find new ways of enhancing
carotenoid bioavailability

During the discussion period, several
1issues emerged The first was that conver-
sion of B-carotene to vitamin A can
occur 1n organs other than the small
intestine, such as the liver and kidney
Because of the variation of bioavailability
among groups of vegetables and fruits, a
conversion range per group rather than a
single factor was recommended The
latest study 1n Indonesia suggested a
conversion factor of 10 for yellow/orange
fruits and 15 for vegetables One com-
ment served as a remuinder that vegetables
and fruits contain nutritive values other
than provitamin A carotenoids
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Vitamin A status appears to play a
role 1n broavailability Findings of low
bioavailability of carotenoid foods are
reported n populations with better
vitamin A status, primarily adults The
beneficial effect of green leafy vegetables
1s apparent in VAD children The ques-
tion 1s whether the same effect 1s seen

] VPIRB A FORTIAGATIO

among populations with marginal status

The possibility that carotenoids
trapped in the chloroplast may not be
broken down easily and that other
carotenoids such as lutemn may be a better
mndicator of carotenoid intake deserves
further attention

r George Purvis (44) opened this
plenary session by presenting issues
and considerations for fortification of
foods The advantages of fortification are
that food grade fortificants are available
for most micronutrients and they are
compatible with food systems and
bioavailable 1n the foods consumed The
natural dilution factor in food provides a
food-related mtake and as a result makes
excesstve intake improbable Costs are
usually lower than those for other deliv-
ery systems as they can be incorporated
as part of the food cost with an msignifi-
cant price increase Practical constraints
exist, however, and must be considered
for successful programs Constraints such
as quality 1ssues (primarily flavor and
color changes), interactions with food
components, and formation of complex
compounds should all be easily addressed
with the technology currently available
However, private sector imnvolvement and
cooperation 1s vital early in the feasibility
evaluation Virtually all food or food
component vehicles are processed or
handled by the food industry Equitable
and sound regulations are advantageous
and may requure refinement to provide
equality for food companies Although
costs may be lower than other delivery
systemns, the program cost relative to
benefit needs to be evaluated to allow
realistic policy action

Dr Guillermo Arroyave (45) dis-
cussed 1ssues m implementing fortifica-
tion by reviewing lessons learned from
Central American experiences of fortify-
ing sugar with vitamin A He paid tribute
to the role INCAP played 1n cooperating
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with scientists from Hoffmann-La Roche
to develop the technology necessary to
fortify sugar with vitammn A In addition,
INCARP, as official technical advisor in
nutrition to the Central American
countries, took the mitiative 1 develop-
ing a national program of sugar fortifica-
tion This necessitated political, social,
and economic considerations and mnter-
actions An important aspect in the
success of the program was the lengthy
negotiation with the sugar producers, as
their unreserved cooperation was needed
for achieving the planned objectives,
especially 1n view of the fact that the
costs of fortification would be borne by
the private sector In spite of all the
negotiations, the first attempt at passing
legislation was defeated by a small group
of sugar producers still opposing the
program After a second round of nego-
tiations and extensive use of the mass
medua, fortification legislation was
passed Fmally, an important aspect that
contributed to the success of the pro-
gram was that evaluation was built into
the program from 1ts onset The effective-
ness of the program 1n reducing the
prevalence of low serum retinol levels has
been well documented 1n the scientific
literature

Dr Roy Tjiong (46) presented lessons
learned in the development of vitamin A
fortification of MSG 1n Indonesia A pilot
project with vitamin A—fortified MSG
showed that 1t was effective 1n reducing
clinical signs of VAD 1n preschool chil-
dren from 1 24% to 0 32% 1n 6 months
In spite of these promising results,
Indonesia was not successful in imple-
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menting a national program of vitamin
A—fortified MSG Important points
emerged from this experience to ensure
the success of fortification Manufactur-
ers need to support the concept of
fortification and the product needs to
have the potential of being profitable to
the food industry The government could
help the food industry by offering incen-
tives for research and product develop-
ment and subsidies for the costs involved
Government also needs to be involved in
regulating product quality and marketing
strategies

In the discussions that followed the
presentations, Dr Olson pointed out that
another problem with the MSG program
was the fact that the MSG manufacturers
prided themselves on the whiteness and
purity of the product and traditionally
marketed 1t in transparent packets This
was at odds with the stability of vitamin
A The product should 1deally be mar-
keted 1n opaque packets, as vitamin A 1s
subject to discoloration Dr Max Blum
made the pomnt that countries need to

bear in mind that, if there are stability
problems with the proposed fortificant,
the costs for research and development
may render the program economically
nonviable

Concern was expressed that market-
ing of fortified foods sometimes encour-
ages increased consumption of the
vehicle used for fortification Dr Omar
Dary pointed 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 countries with
fortification programs is to pay particu-
lar attention to the educational messages
given to the public Dr Alfred Sommer
noted an important 1ssue for consider-
ation 1n fortification programs, namely,
to fortify a food vehicle that 1s ordinarily
eaten by the people at risk Dr Tjiong
pointed out the need for continuous
monitoring of the consumption level of
the vehicle As an example, the national
consumption of unfortified MSG n-
creased by 58% from 1984 to 1988

| EXPERIENGES WITH UITAMIN A FORTIHGATION OF FOODS

Tl-us session had four oral presenta-
tions (47-50) and five poster presen-
tations (51-54), six of the presentations
dealt with stability, quality control, and
monitoring aspects of sugar fortification
Two posters dealt with the use of -
carotene to fortify staple foods, and one
presentation proposed a fortified cookie
as a source of vitamin A

The first oral presentation, by Dr
Rosalinda Hernandez (47), dealt with the
Honduran experience in sugar fortifica-
tion A three-tier monmitoring process was
developed that used fortified sugar
production quantity projections, chemi-
cal analysis, and biological impact evalua-
tion The constraints encountered in
developing the program and the lessons
learned were used to develop a set of key
1ssues for sugar fortification programs
that incorporate public/private partner-
ship, timely production of premix,

quality control, monitoring, and enforce-
ment

Dr Omar Dary (48) presented
information on the stability of retinol in
sugar when stored for up to 9 months
under different environmental and
packaging conditions The half-life was
found to vary from 8 to 18 months
Stability was lower 1n hot, humid condi-
tions Container size and type did not
affect stability Airtight containers would
improve stability but involve additional
cost It was concluded that in order for
high-risk groups to recewve at least 50%
of the recommended dietary allowance
for vitamun A, the level of fortification at
production should be 15 + 5 ug/g

Dr Juan Carlos Arraya (52) outlined
the strides made by Bolivia to achieve
national sugar fortification with vitamin
A He described plans being made to
monitor vitamin A levels in sugar
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throughout the distribution chain

Mrs Martha Burdick de Piedrasanta
(49) presented results of household-level
monitoring of salt and sugar samples 1n
Guatemala The results showed that 62%
of the salt samples and 29% of the sugar
samples had fortificant levels below the
prescribed limit The speaker 1dentified
weak hinks 1n the premix, fortification,
storage, and transportation system that
would need attention to ensure adequate
fortificant levels for the consumer

Dr Monica Guamuch Castafieda (50)
reported on the preparation of a nutri-
tious cookie formulated at INCAP to
provide vitamun A and other nutrients
The stability of the vitamin A 1n the
cookie after baking and storage indicates

BIOLOGIC SIGNIFIGRNGE OF URD ANFEGTION

that 1t could be a cost-effective method to
deliver vitamin A to children wherever 1ts
consumption could be ensured on a
regular and continuous basis

In the discussion period, 1t was noted
that the monitoring study of fortified
sugar was based on a very small number
of samples and that there 1s a need to
establish a permanent household moni-
toring system Questions were asked
about the potential for improving the
quality and stability of the fortificant Dr
Max Blum pointed out areas for 1m-
provement during fortification, mcluding
better adhestve and antioxidant for
premix preparation, improved dosing
equipment, and selection of the optimal
pont of premix addition

1s concurrent session on vitamin A
and infection consisted of three oral
presentations addressing three major
types of infections human immunodefi-
ctency virus (HIV) infection and ac-
quired immunodefictency syndrome
(AIDS), acute lower respiratory tract
mfections, and acute diarrhea In addi-
tion, there were three posters dealing
with the imnput of vitamin A supplemen-
tation on child morbidity and integration
of vitamin A with the EPI

By the year 2000, 1t 1s estimated that
there will be 40-110 mulion individuals
worldwide infected with HIV In coun-
tries hardest hit by the AIDS epidemic,
up to 1 of 10 children may be mfected
Previous studies have shown that VAD 1s
assoclated with increased morbidity and
mortality during HIV infection A major
question 1s whether vitamin A supple-
mentation has therapeutic value for HIV
mnfection Dr Greg Hussey and colleagues
(55) reported the results of a vitamin A
clinical trial mmvolving 75 children with
AIDS 1 South Africa Children were
gwen either 200,000 IU of vitamin A or
placebo on 2 successive days Immune
status, as mdicated by lymphocyte counts
and T-cell subsets, was then measured
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The study showed that, compared with
children who recetved placebo, children
who recerved vitamuin A had significant
increases 1n the number of lymphocytes,
CDA4 T cells, natural killer cells, and
memory T cells 1n the blood 1 month
after supplementation The increase in
CDA4 T cells 1s especially important
because they are the most commonly
used marker for disease progression
during HIV infection In the vitamin A
group the CD4 count increased, whereas
1 the placebo group 1t decreased Dr
Hussey concluded that vitamin A supple-
mentation increases indicators of 1m-
mune status 1n children with AIDS
Clinical outcome data are still being
collected At present, whether vitamin A
therapy will improve survival in children
with AIDS 1s still unresolved, but Dr
Hussey’s study suggests that this ap-
proach may be promising A clinical trial
mvolving 300 HIV-infected children 1s
currently 1n progress in Kampala,
Uganda, to determine whether vitamin A
supplementation can reduce mortality n
children with AIDS

The second presentation concerned
the potential therapeutic use of vitamin
A 1n children with pneumonia Dr M G
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Herrera (for Dr W W Fawz1) and col-
leagues (56) reported the results of a
chnical trial in Tanzania, 625 children
with acute lower respiratory tract infec-
tion recerved 200,000 IU of vitamin A or
placebo on 2 consecutive days All chil-
dren recerved appropriate antibiotic
therapy They were examined daily for
respiratory rate, temperature, heart rate,
and oxygen saturation Vitamin A supple-
mentation had no significant effect on
the duration or severity of disease, even
after stratification of cases into mild and
severe disease This study suggests that
there 1s no therapeutic benefit of vitamin
A on the duration or severity of acute
lower respiratory tract infection The
results from the study in Tanzania agree
with results of similar clinical trials in
Guatemala, Chile, Brazil, and Peru, all of
which suggested that vitamin A has no
impact on acute lower respiratory tract
infection

The third study addressed the poten-
tially important 1ssue of disease-targeted
therapy with vitamin A Dr Rajiv Bahl
and colleagues (57) reported the out-
come of a clinical trial involving 900
Indian children with acute diarrhea who
recerved 200,000 IU of vitamin A or
placebo and were followed every other
day until recovery Vitamin A supplemen-

| DIETARY INTERVENTIONS

tation reduced the risk of persistent
diarrhea, and the effect of vitamin A on
reduced severity of diarrhea was observed
in non-breastfed children This study
supports earlier findings from studies 1n
Brazil and Ghana which suggest that
vitamin A supplementation reduces the
severity of diarrheal disease

Poster presentations on this topic
included a community-based controlled
clinical trial of periodic vitamin A
supplementation nvolving 2500 Indian
children (58) In this study, vitamin A
supplementation reduced morbidity by
10% In a study in Sudan, higher dietary
intake of vitamin A was associated with
increased cough (59), vitamin A supple-
mentation was also associated with
increased cough Finally, a clinical trial
involving integration of vitamin A
supplementation with the EPI 1n
Bangladesh was reported (60), 250
children received 25,000 IU of vitamin A
or placebo with the immunization
contacts of the EPI The investigators
found a nonsignificant increase 1n
diarrheal and respiratory infections in
the supplemented group

These six clinical trials have new and
provocative implications for research and
policy regarding VAD prevention and
control

his session included 4 oral and 12
poster presentations covering the
issues of horticulture and production of
vitamun A-rich foods, IEC, food compo-

sition tables, vitamin A status and
bioavailability, vitamin A intake and
morbidity, and food mtake methodology

HORTICULTURE/PRODUCTION

Talukder and his colleagues n
Bangladesh (61) 1dentified crucial ele-
ments for the success of home gardening
as an mtervention for VAD One impor-
tant element 1s to maintain the produc-

tion of at least six varieties of vegetables
and fruits throughout the year Commu-
nity-based services to provide essential
supplies and social marketing to create
demand 1 the general population are
also critical In the long run, the
sustainability of the project depends on
the possibility of additional earnings
through more vegetable production in
the communities The most important
message from this study, however, seems
to be that 1t 1s surprisingly possible to
pursue a large-scale home gardening
intervention, even 1n a country noted for
its difficult environmental conditions
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Bloem et al (62) showed that vitamin
A mtake among women 1s determined by
the variety and production of vegetables
and fruits at the homestead He also
showed, through logistic regression
modeling, that the poorest households
used all their resources for food Thus,
efficacy of home gardening practices as a
source for vitamin A intake depends on
the behavior of the target group

Innovative, commumty-based strate-
gies for imncreasing knowledge, attitudes,
and practices related to production,
preparation, and consumption of veg-
etables were reported from Bangladesh
(63) and Kenya (64) Chakravarty (65)
showed that horticultural interventions
that promote production of vitamin A—
rich vegetables and fruits together with
effective training, overall community
mobilization, and creative IEC actions
can improve the availability of vitamin
A-rich foods even 1n some of the most
drought-prone areas in India She found
a significant change in consumption not
only for vitamin A but also for folic acid
and 1ron when the mputs (e g , agricul-
tural materials, development of central
nurseries, and traming) were provided mn
both the rainy season and winter months

INFORMATION/EDUCATION/
COMMUNICATION

Investigators 1n India (66) who targeted
their interventions to preschool children
highlighted the importance of processes
to create awareness and motivation not
only among the target children but also
among their mothers and the program’s
workers and supervisors A program in
Sr1 Lanka (67) used lecture and interac-
tive group processes to foster changes in
the dietary behavior of adolescent girls
The researchers noted the importance of
reaching these girls before pregnancy and
suggested the feasibility of integrating
nutrition education strategies into school
health programs

Findings from the International Eye
Foundation’s program 1n northern
Guatemala suggested that integration of a
variety of creative IEC activities can play
an important role in increasing the
consumption of vitamin A-rich foods
(68) Promotion of home gardens,
development of revolving seed funds, and
involvement of community leaders as
well as mothers have all contributed to
the success of the program

TABLE 2. FOOD COMPOSITION TABLES

Limitation

Improved Method

Total carotene or b-carotene
Analytic losses
Influencing factors

Cookinglosses

Provitamin A carotenoids
Adequate precautions
Proper sampling

Analysis of prepared foods

FOOD COMPOSITION TABLES

Table 2 shows the 1ssues that are related
mn food composition tables New data
from Indonesia (69) showed that previ-
ously published values of provitamin A
are too high The authors recommended
that food tables be updated on a continu-
ous and regular basis

Bhaskarachary et al (70) at the
National Institute of Nutrition,
Hyderabad, India, analyzed green leafy
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vegetables including less farniliar and
region-specific plants as well as new plant
varieties They showed that b-carotene 1s
the most predommant provitamin A
Some of the newer varieties contain
significantly higher concentrations of b-
carotene than the traditional varieties
The authors also reported the effects of
various cooking methods on the b-
carotene content of foods This informa-
tion can improve the accuracy of dietary
assessment for vitamun A and can en-




hance promotion of appropriate methods VITAMIN A STATUS/
of preparation to minimize carotene BIOAVAILABILITY

losses
There were three papers dealing with the
Taky1 and Harrison (71) from Ghana 1ssue of bioavailability De Pee et al (73),

boiled leafy vegetables and used high- Bulux et al (74), and Devadas et al (66)
performance liquid chromatography to

determine resulting B-carotene levels
Some vegetables had a significant reduc-
tion in -carotene after boiling, some had

looked at the impact of dietary interven-
tions on vitamin A status Tables 3-5
summarize their results

i
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significantly more, and there were no The overall conclusion 1s that lack of
significant changes n others The authors bioavailability is a very important issue
presented the implications of these related to food-based strategies Although
findings Devadas (66) showed a positive impact of

green leafy vegetables on vitamin A
status, 1t 1s unclear why the high-dose
vitamin A supplements had a similar
pattern of improvement but were less
significant than the vegetables The data
results suggest that carotene levels from De Pee (73) and Bulux (74) give
increase when vegetables are cooked with food diversification programs the oppor-

o1l, but more research 1s necessary to tunity to 1dentify the best choices of
confirm such a conclusion products to promote

Lopez and Chinchilla (72) also
showed that cooking some vegetables
reduces the carotene content, whereas 1n
others cooking increases the level The

*e o+

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

Vitamin A Source Impact
Preformed vitamin A foods +++
Fruuts ++
Green leafy vegetables +
Controls -

Source De Pee etal (7>) Basehne serum retinol was 0 7 mmol/L

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

BIOCHEMICAL MARKERS
Intervention Household distribution of vegetables—carrots, sweet
potatoes, leafy vegetables
Evaluation Consumer behavior, biochemical markers
Results Changes 1n biochemical markers
Serum retinol No change (response related to mitial level)
o-carotene Increased (reflect intake)
B-carotene Increased (reflect intake)
Cryptoxanthin Increased (reflect intake)

Source Bulux et al (74)
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TABLE 5 DIFFERENT INTERVENTIONS TO IMPROVE VITAMIN A

STATUS OF PRESCHOOL CHILDREN IN INDIA

Intervention Serum retinol  Xerophthalmia
Green leafy vegetable supplement +++ Reduction
Green leafy vegetable supplement + education ++++ Reduction
Vitamin A supplement + Reduction
Vitamin A + education ++ Reduction

Source Devadas etal (66) Baseline serum retinol was 17-20 pg/dL baseline xerophthabmia was 2% 4%

VITAMIN A INTAKE AND
MORBIDITY

Bloem et al (62) presented data from
Bangladesh and Vietnam Vitamin A
intake above the median was associated
with a decreased risk of maternal night
blindness 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 vitamin A
intake from fruits and vegetables and
maternal diarrhea Again, despite differ-
ent prevalence rates, the odds ratios were
stmilar and significant after adjusting for
possible confounding factors Interest-
ingly, the association was less striking
between the total vitamin A intake
(animal 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 1n rural
Central Java, Indonesia, Nmuk et al (75)
quantified the level of vitamin A intake
and 1dentified various vitamin A sources
mn 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 experiment Breast milk
was the major source of vitamin A for
children less than 23 months old The
primary food sources of vitamin 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
vitamin A intake came from preformed
vitamin A, another one-half was ob-
tained from fruits and vegetables

Burger et al (76) examined the use
of a previously validated food-frequency
method to evaluate consumption of
vitamin A-rich foods mn the regions of
Maradi and Tahoua in Niger A nutrition
communication project, using radio and
village theatre, was implemented in
Tahoua to promote vitamin A-rich
foods such as liver, dark green leafy
vegetables, and mango A significantly
increased intake of vitamin A-rich food
was observed 1n Tahoua, whereas 1n
Maradi the frequency of intake declined
significantly The increase 1n consump-
tion of vitamin A—rich foods 1s consis-
tent with the expected response to the
intervention activities in Tahoua Rea-
sons for the decreased consumption 1n
Maradi will be explored further

SUMMARY AND CONCLUSIONS

There seems to be general agreement
that individuals with access to an ad-
equate food supply can select a nutri-
tious diet from the food available But
for vitamin A interventions, the target
population 1s poor and often lacks an
adequate food supply, including vitamin
A-rich foods One way to improve the
situation 1s to increase the effectiveness
of foods made available to the poor In
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particular, this will involve identification
of appropriate dietary sources of vitamin
A and better techniques of food prepara-
tion For poor communities where food
markets are not well developed, veg-
etables would be the main source

Implementing science for improve-
ment of nutrition 1s not and will not be
sumple, especially dietary interventions
because of their complexity and less
impressive results If such interventions
are considered worthwhile, what can one
do to make them better? The knowledge
gained from this session suggests the
following

1 Home gardens have the potential to
improve consumption of carotene-
rich foods

2 Increased consumption of vitamin
A-r1ch foods reduces the risk of
xerophthalmia and maternal morbid-
1ty

3  Preformed vitamin A i1s more effec-
tive than carotenoid-rich foods in
increasing vitamin A status, and
fruits seem to be more effective than
vegetables

4 Processing and cooking result in
variable losses of carotene

5 Before developing intervention
strategies, one must 1dentify the
target populations and determine
why they have a vitamin A problem
Systemic and holistic approaches to
these 1ssues will help improve the
effectiveness of intervention

6 Before and during implementation,
collaboration between all involved
should be organized and maintained
for maximum effectiveness and
sustainability

7 If target communities (especially
women and children) are well moti-
vated through community mobiliza-
tion, innovative [EC, training, and
adequate support 1n terms of neces-
sary agricultural materials, the
increase of supply and consumption

of vitamin A-rich foods 1s possible
Thus 1s true even 1n areas where
vegetable and fruit cultivation
practices and physical conditions are
poor The success of this approach
likely will depend on the commut-
ment and the ability of change
mitiators to work together with
communities to improve their
situation

8 If alarge-scale program 1s considered

appropriate for a country, the capac-
1ty to maintain production of varied
vegetables and fruits throughout the
year and to manage community-
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 vitamin A-rich foods not
only 1n the target groups but in the
overall population, and, perhaps,
with those who have the power to
influence changes at a high level

9  Where 1t 1s feasible, a feeding pro-

gram should consider giving mal-
nourished children food supple-
mented with self-produced or low-

cost vitamin A-rich foods

10 An innovative, well-designed, and
well-managed nutrition IEC mter-
vention 1s essential for a program
that aims to increase the supply and
consumption of vitamin A-rich
foods An mtegrated multimedia
approach should be considered It
could address what to eat as well as
how to obtain the food It could also
motivate people to take appropriate
actions

11 To improve vitamin A and 1ron status
among adolescent girls as well as
prepare them for motherhood, school
mterventions should offer interactive
nutrition and health education This
can assist the target students in
obtaining a balanced diet, especially
cheap sources of vitamin A— and
won-rich foods, at low cost
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RESEARCH NEEDS

In general, more process-oriented and
knowledge-generating research should be
conducted as follows

1 Learn more about the carotene
bioavailability of several types of
vegetables under different conditions
and 1dentify appropriate methods for
maximum retention of carotene
during cooking and processing New
ways to improve and enhance caro-
tenoid broavailability 1n vegetables
and other foods will increase the
effectiveness of those foods as sources
of vitamun A Once new knowledge 1s
gained, effective dissemination of the
recommendations 1s necessary

GG SIGNIFICANGE OF UAD GR

OWITE AND

2 Where appropriate, develop small- and
large-scale programs and policies to
increase the supply and consumption
of vitamin A-rich foods

3 Where appropriate and necessary,
develop effective IEC approaches for
communtty-based and nationwide
interventions to promote and advo-
cate vitamun A mterventions

4 Develop appropriate evaluation
methodologies for community-based
and nationwide interventions Use
realistic and reasonable indicators
Use functional parameters for impact
analysis of the results

three papers addressed 1ssues related
to maternofetal or neonatal vitamin
A nutrition Because vitamin A placental
transfer 1s believed to occur mostly in the
third trimester, preterm birth has been
associated with poor neonatal vitamin A
status In a poster, Valdes-Ramos and
colleagues (77) 1n Mexico compared
differences 1n cord serum retinol and
retinol-binding protemn (RBP) 1n 41
healthy term and 58 preterm neonates as
well as 1n 17 neonates who weighed less
than 1500 g at birth and who had been
mechanically ventilated for at least 3 days
and were, therefore, considered at risk of
bronchopulmonary dysplasia

Compared to term, preterm delivery
was associated with a lower birth weight
(1095 versus 1736 g), lower serum
vitamn A (29 8 versus 33 7 pg/dL, p <
0 001), and a proportionately lower RBP
level (1 2 versus 2 1, p < 0 001) High-risk
infants, all of whom developed some
form of bronchopulmonary dysplasia in
the first month of life, had the lowest
cord serum retinol level at birth (20 7 ug/
dL), which remained low during repeated
tests over a subsequent 28-day period (at
which time mean serum retinol was 14 3
ug/dL) The results affirm low vitamin A
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status in preterm 1nfants and VAD 1n very
low birth weight infants predisposed to
bronchopulmonary dysplasia that per-
sists throughout the neonatal period

The relationship between mtrauter-
ine growth retardation (IUGR) and
vitamin A status of mother and newborn
was examined by Rondo and colleagues
(78) 1 356 pairs of mothers and therr
full-term, single newborns 1n a case-
control study 1n Sao Paulo, Brazil New-
borns were classified as being TUGR 1f
theiwr weight, obtained within 10 minutes
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
appropriate for age Maternal anthro-
pometry and blood drawing were ob-
tained 12-72 hours after delivery ITUGR
newborns were ~3 times more likely than
infants with a birth weight appropriate
for their age to have a cord serum retinol
level < 0 70 pmol/L (33% versus 15%)
despite normal and similar maternal
serum retinol levels 1n both groups of
mothers (~1 7 pmol/L) There was no
correlation between cord and maternal
serum retinol (r = minus 0 01), although
mean cord serum retinol was roughly
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half that of maternal serum retmol
despite the normal vitamin A status of
mothers The authors suggest that the
lower cord retmol levels in [UGR new-
borns could have been a result of inad-
equate supply, poor binding, increased
utilization, or poor storage of retinol
during fetal life

A paper by Christian et al (79)
revealed nutritional and health problems
associated with night blindness 1n preg-
nancy in rural Nepal In a study of 90
cases and 90 controls, matched by season
and reported gestational age, women
with night blindness were more vitamin
A deficient, anemic, and generally mal-
nourished, with a 9 pg/dL lower serum
retinol level (that 1s, 21 versus 30pg/dL),
a 4-fold hugher risk of having abnormal
impression cytology in both eyes, a
0 8 g/L lower hemoglobin level, and
lower weight and arm circumference
Cases were half as likely to have con-
sumed milk, whey, mangoes, and dark
green leaves but were 2-5 times more
likely to have eaten non-vitamin A-rich
foods such as pale-fleshed gourds and
drumstick during the previous week
These differences were observed both
early 1n pregnancy (before they had
become night blind) and later after night
blindness had become apparent, indicat-
ing a diet during pregnancy that was
consistently low 1n vitamin A Night
blindness was also associated with
increased risks of lower abdominal pain,
painful urination, and diarrhea Thus,
night blindness 1n pregnancy is an
indicator of VAD and 1s associated with
reproductive health risk to the mother

These three studies reveal the risk of
VAD among premature, very low birth
weight, and IUGR 1nfants, seemingly
irrespective of maternal vitamin A status,
but they also provide a first glimpse of
previously unknown maternal health and
nutritional risks that attend night blind-
ness during pregnancy in a poor rural
area of southern Asia, for which the
health risks to the fetus and infant
remain unknown

Risk of VAD and acute respiratory
infection 1n the first 5-6 months of life
were nvestigated 1n a clinical trial by
Rahman and colleagues (80) mn
Bangladesh They randomly assigned 165
infants (2 5 months old), to receive
50,000 IU of vitamin A or placebo at each
of three diptheria-pertussis-tetanus
vaccine (DPT)/oral polio virus vaccine
immunizations every 4 weeks Eighty-five
percent of enrolled infants had a low
serum retinol level (<0 70 pmol/L) at
baseline Serum retinol testing mn 61
infants 1 month after the third vaccine
showed significant improvement in
serum retinol, although this was more
evident 1n the group receiving vitamin A
At follow-up, 82% (23/28) of infants
receiving placebo showed a positive
relative dose response (RDR), however,
61% (20/33) of vitamin A recipients were
also RDR-positive, indicative of low liver
stores Morbidity assessment in the latter
group revealed no differences 1n diarrheal
episodes or cumulative days with diar-
rhea during the study by RDR status, but
infants with an abnormal RDR experi-
enced more frequent acute respiratory
infection (40% versus 8%, p < 0 03) and
twice the number of days of cough with
fever (5 versus 11, p < 0 05) compared to
vitamin A—dosed infants whose RDR was
normal The differences remained signifi-
cant after adjusting for age, sex, baseline
serum retinol, and family income These
findings suggest that a large proportion
of infants remain vitamin A deficient
even after repeat doses of vitamin A
because of frequent respiratory infection
accompanied by fever

Urmary losses of retinol may partly
explain the deterioration m vitamin A
status with infection 1n children Alvarez
etal (81) in Peru investigated the extent
of serum retinol reduction and losses of
retinol 1n urine of 101 children (1-2
years old) admitted with acute, mild-to-
moderate watery diarrhea On admussion,
86% of all children were excreting retinol
and RBP By day 3, 81% of the 52 chil-
dren still hospitalized were excreting
retinol and RBP, 70% (19/27) and 63%
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(10/16) were still excreting retinol and
RBP on days 4 and 5 of hospitalization
Urinary excretion of retinol was associ-
ated with the presence of rotavirus in the
stool (p =0 001), a history of fever

(p < 005), levels of several (positive)
acute-phase reactants, urmary total
protein, and markers of severity of
diarrhea such as the presence of glucose,
reducing substances, and fat 1n the stool
(all p< 0001) Urinary retinol was also
inversely associated with the serum
transthyretin/RBP ratio, indicating
increased renal losses of RBP-retinol
(p<001) However, although serum
retinol decreased with the duration of
diarrhea, there was no association be-
tween urinary retinol concentration and
change 1n serum retinol from the time of
admussion, perhaps because of plasma
retinol being replenished by the liver The
study adds further evidence of retinol
losses through the urine during episodes
of watery diarrhea, with implications for
potential vitamin A store depletion with
repeated infection 1 early childhood

Mechanisms of inflammation-
induced hyporetinemia were mvestigated
by Rosales et al (82) 1n several experi-
ments by mjecting an endotoxin (lipo-
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polysaccharide) in vitamin A-replete rats
and following time-dependent changes 1n
plasma and tissue retinol levels, plasma
RBP and transthyretin levels, and levels
of RBP and cellular RBP messenger RNA
levels This nonseptic, pathogen-free
model avoids the potential confounding
effects of preexisting VAD and secondary
infection Lipopolysaccharide-induced
mflammation reduced plasma retinol,
RBP, and transthyretin levels after 24
hours These changes were preceded by a
56% reduction 1n the expression of
hepatic RBP messenger RNA (by 12
hours), suggesting that inflammation-
induced hyporetinemia 1s caused by
reductions 1 the synthesis of RBP and
subsequent release of holo-RBP into the
circulation These findings support the
role of RBP as a negative acute-phase
reactant, a response that may be compen-
satory for sudden increases in hepatic
synthesis of other positive acute-phase
proteins during inflammation They also
support the argument that an acute-
phase reactant, such as C-reactive pro-
temn, should be measured 1n assessing and
interpreting serum retinol (which de-
creases during infection) in human
populations

RESEARGH

t a public health level, the under-
tanding of local culture and envi-
ronment 1s essential for planning success-
ful vitamun A intervention programs Dr
Harriet Kuhnlein (83) provided an
overview of the development of the
focused ethnographic protocol, its field
testing 1n five regions, and a brief sum-
mary of the results of field testing The
protocol addresses questions within
communities on food availability, vita-
min A contents of food, amounts eaten,
reasons for eating, and the beliefs and
behaviors specific to clinical VAD Tools
included 1n the protocol were community
food system data tables, food frequency
and 24-hour recalls, market survey, key
informant interviews, belief and behavior
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mapping (cognitive mapping) with
ethnographic modules, and structured
interviews The field teams tested the
protocol at the community level in the
Philippines, Peru, Niger, China, and
India In all settings, the teams found that
the protocol could be implemented and
provided understanding of the local
community situation with respect to
VAD The protocol requires from 6 to 8
weeks Creation of the food system data
tables was successful 1n 1dentifying
potential vitamin A—containing foods,
many of which did not have identifica-
tions or analyses Some of the important
1ssues uncovered by the protocol include
seasonality of vitamin A-rich foods, meal
patterns providing clues to finding or
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incorporating vitamin A—-rich foods, food
beliefs and taste preferences, ecological
and socloeconomic constraints, people’s
perception of clinical VAD, and action
taken It 1s clear that a carefully con-
ducted, short-term focused ethnography
can provide essential information for
food promotion programs for VAD

Dr Lauren Blum (84) provided an in-
depth view of ethnographic protocol
implementation 1 two ecologically
distinct areas of Hausa communities 1n
Niger The research method involved key
informant mterviewing followed by
structured mnterviews The findings
reflect local beliefs and practices for
potential health education messages For
example, 1 both research sites, people
believe that the quantity and quality of
blood 1s essential to health Consumption
of blood-rich foods such as liver, red
meat, eggs, cow’s butter, green leafy
vegetables, mango, and carrots, all rich in
vitamin A, can return new blood to the
body, thus increasing circulation and
positively affecting overall health In
Filingue, the northern reseach site where
VAD 1s prevalent, liver 1s referred to as
medicine for night blindness and the
respondents associate VAD symptoms
with poor diet, chronic hunger, or
removal of breast milk In contrast,
respondents 1n another site, Mirriah,
attributed night blindness to an inexpli-
cable power such as the will of God or a
wandering nighttime spirit and were not

knowledgeable about food remedies

The study also examined the effects
of structural and economic factors
influencing care-seeking behavior
Results indicated that gender roles affect
treatment practices, for example, women

are required to request permission from
their husbands to conduct activities
bevond their daily routine, such as
seeking care for xerophthalmia These
findings indicate that men must be a
primary target group 1n any health-
related intervention Overall, the research
results demonstrate that an analysis of
the food culture and the way people
conceptualize clinical deficiency can
provide valuable insights into efforts to
control VAD

The discussion period clarified
several important issues

The selection of study areas should
take 1nto consideration the prevalence of
deficiency 1n diverse cultures The key
informants were 1dentified by commu-
nity leaders and usually were those who
had lived i the community a long time
The ethnographic approach 1s not a
prevalence study It represents efforts to
find and plan solutions for VAD pro-
grams by way of asking the right ques-
tions and obtaining the right answers

There were two poster presentations
1n this session, and Nuifiez and Griffiths
(85) reported on El Salvador’s nutrition
education program The program em-
ploys communication strategies to
increase vitamin A ntake by young
children, pregnant women, and lactating
mothers through the use of vitamin A—
fortified sugar and the inclusion of
vitamin A-rich foods 1n daily diets

The study 1n West Java, Indonesia, by
Carlin (86) examined children’s food
consumption as a form of behavior
subject to household customs, food
beliefs, and cultural rules for child—
parent interaction
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DEVELOPING SUSTRINABLE ONS F

R THE PROBLEN OF VAL
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r Darnton-Hill (87) opened the
session by stating that its purpose
was to take a critical look at whether
vitamin A 1nterventions are sustainable,
and 1if not, why

Dr Bloem spoke for Dr Fasli Jalal
about sustainability in the Indonesian
context, where 1t can be defined 1n three
ways First, the cost of intervention 1s
passed on to the consumer Second, the
government bears the cost and includes 1t
n 1ts budget Third, the government uses
loan money for both economic and
human resource development, which
includes mvesting in micronutrients

Indonesia has used a combination of
medical (supplement distribution),
fortification, and food (dietary diversifi-
cation) approaches to combat VAD over
time Initially, priority was given to
distribution of supplements, and the
primary emphasts 1n the food-based
strategy approach was to increase energy
intake Once the economic situation
improved and the country became
xerophthalmia-free, people had more
choices about how to use their resources
and other mnterventions for VAD became
more feasible Today the government has
broadened 1ts options and 1s looking at
how to break the cycle of VAD Regardless
of the mix of interventions, the underly-
ing key to eliminating VAD 1s poverty
alleviation Each country must determine
not only the most cost-effective mix of
interventions but also the optimal use of
1ts loan money This means that donors
must be open-minded about a
government’s commitment to combating
VAD and not try to influence how the
loan money 1s used

Dr Rabeneck, speaking as a represen-
tative of a donor agency, stated that the
obstacles imposed by donors result 1n
frustration at the national level One
obstacle 1s that donors do not listen They
set up labor-intensive procedures for
implementing projects, which ignore
community needs This 1s compounded
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by a lack of flexibility in funding arrange-
ments, which means that few donors
really have a response mechanism
Another obstacle pertains to overempha-
sis on measuring results All too often,
the design of a project receves less
attention than the measurement of
impact Finally, nutrition 1s very broad
and donor priorities tend to change mn
terms of both interests and niches Most
donors, however, try to avoid duplicating
efforts

Dr Rabeneck stated that the role and
responsibility of international organiza-
tions 1s to provide resources and to work
with governments to plan and implement
good projects The private sector 1s key to
creating sustainable programs, but the
government has to monitor and provide
public education International organiza-
tions must also advocate change at all
levels, because the cost of doing nothing
exceeds that of the interventions They
should foster innovation, as 1deas are
needed throughout the process of devel-
opment, implementation, and monitor-
ing and evaluation Information concern-
ing what works exists, and the necessary
technology exists, but programs do need
to be refined

Mr Venkatesh Mannar commented
that international organizations have a
vital role working with the scientific
community and governments as they can
assist with funding and taking corrective
action He also indicated that interna-
tional organizations need to define the
nature and extent of micronutrient
deficiencies as well as the options avail-
able to different countries, otherwise,
governments do not respond There 1s
also a need to move from short-term to
long-term sustainable programs,1e,
fortification and dietary drversification,
where the consumer can bear the cost
The international organizations can help
create a level playing field for the private
sector and can also assist 1n leveraging
funds for governments This 1s becoming
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more important as aid 1s mcreasingly
being given 1n the form of loans rather
than as grants Finally, international
agencies can help with trade 1ssues and
technology transfer

Ms Siandwazi (88) spoke of the
importance of a south—south dialogue
and pointed out that south—south
technical cooperation 1s a sustainable
solution because countries are at differ-
ent stages of development and can learn
from each other’s experience For this to
work, however, better use needs to be
made of existing opportunities includ-
ing creating more sustained capacity
building, including transfer of skills and
relevant knowledge, strengthening the
mstitutional framework for program
implementation that mcludes advocacy
for commitment at all levels, and
developing an agenda that 1s more
flexible, adaptable, and relevant to local
conditions Programs can be sustainable
only if there 15 a sense of ownership

Ms Siandwazi said that part of the
process of creating sustainable programs
mnvolves forging partnerships with
regional centers of excellence This
results 1 national capacity building for
both research and program implemen-
tation Consideration should also be
given to strengthen potential centers
Donors and development agencies have
a role 1n supporting south—south
technical cooperation as well as in
information and data sharing The
sustainability of any program 1s depen-
dent on 1ts characteristics, 1 e , 1ts
viability, mnstitutional and human
capacity building, and available re-
sources Local resources must be avail-
able when donors pull out

Ms Churchill commented that the
US Peace Corps’ critical concepts for a
sustainable project include the follow-
ng
1 The host government requests

assistance

2 The program 1s developed through a
decentralized strategic planning
process with the community mnvolved

in 1dentifying its needs and developing
the solutions

A multisectoral approach 1s used
Counterparts are 1dentified

The community actively participates
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The use of outside resources 1s limited
and specific The more resources that
are contributed locally, the more
sustamnable the project Outside re-
sources are best used for capacity
building of community personnel

Dr Islam described how Worldview
International Foundation, Bangladesh,
uses the media and individuals in the
community to motivate change 1n dietary
habits He mentioned that collaboration
with other NGOs, universities, and donors
1s important and that 5-6 years of finan-
cial support are required

During the discussion period, Dr
Rohde noted the need to engage econo-
muists n analyzing the value of investing 1n
nutrition, including micronutrients,
because resource allocation 1s usually
determined by the ministry of finance and
not the ministry of planning Dr Rohde
advised against focusing on programs that
aim at universality rather than those
targeted to the people most 1n need,
because VAD 1s most prevalent in areas
that are remote and difficult to reach

Dr Ismail pointed out that commu-
nity participation has been discussed for
decades, but 1t still seems to mean that the
community 1s informed rather than that 1t
participates 1n identifying 1ts priorities A
vicious cycle exists, because donors want
to know what the program entails, but
until the funding 1s available community
assessments cannot be implemented Dr
Ismail said there are examples, and not
just 1n developed countries, of sustainable
nutrition interventions that have come
about because of support at all levels,
including training at the regional level

Dr Kavishe noted that there are three
1ssues that cannot be ignored when
constdering sustainability The first 1s
capacity building 1n research, training, and



program management This includes
linking institutions Program outcomes
and processes are equally important, and
this should not be overlooked Second,
there 1s a need for a mix of interventions
within the country context (e g, immu-
nization against measles has had a big
impact on xerophthalmia) Third, there
are complementarities in the approaches
used for the different micronutrients Dr
Aguilar noted that we are 1n the era of
global communication, thus, networking
at regional and international levels 1s
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 1ssue tends to result in confusion

OR PREVENTION AND GO

1n nterpreting program performance To
overcome this problem, national institu-
tions should be developed so that they
are more skilled m impact evaluations

Mr Clay noted that sustainability 1s
often mistakenly interpreted as meaning
cost-free The key 1s to develop and build
systems within programs that govern-
ments and communities can afford to
maintamn All too often, the long term 1s
mnterpreted to mean “nothing needs to be
done now” but, 1n order to maximize the
return on investment, action 1s needed
now

Ms Godinez mentioned that there 1s
a need to look carefully at how programs
and projects are operationalized All too
often there 1s a dependence on volun-
teers, which may not be appropriate for
ensuring sustainability

n this session, there were four comple-
flmentary oral presentations one on the
safety aspect of vitamin A administration
to low-birth-weight infants, one on the
influence of parasites and the impact of
deworming on vitamin A status, and two
on the vitamin A supplementation
program 1n Bangladesh

Dr Frank Chytil (89) summarized
work on the use of vitamin A 1 improv-
ing the health and survival of very low
birth weight infants born 1n the United
States Blood levels of vitamin A 1n low-
birth-weight infants were found to be
low, and the lungs of very low birth
weight infants who died showed squa-
mous hyperplasia sumilar to that found n
vitamin A—deficient animals Because of
these observations, trials were carried out
to determine whether giving such chil-
dren additional vitamm A improved their
survival Vitamin A appears to be very
umportant for development and func-
tioning of the lungs of very low birth
weight babies For these babies, 2000 IU
of vitamin A per kg of water-muscible
retinyl palmitate was given by intramus-
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cular injection every 2 days Side effects
were closely monitored by measuring
serum retinol, bulging fontanelle, and
vomiting The dose was found to be well
tolerated Workers in South Africa had
found that 7500 IU per baby was also
well tolerated Evidence was presented
that this vitamin A dose improved one
measure of lung function A multicenter
trial 1s under way to investigate the
benefits of intramuscular administration
of vitamin A to premature children Since
1986, more than 350 very low birth
weight neonates were given vitamin A in
the Vanderbilt University Medical Center
intensive care unit Signs of acute toxicity
were not observed 1n any patient

Dr James Tielsch (90) presented an
intervention study that was done 1n
Zanzibar 1n about 400 school-age chil-
dren This 1s a part of a large community
trial 1n school-age children to look at
ways of controlling parasites and improv-
ing health Schistosomuiasis 1s already
partly controlled, but most other para-
sitic infections, including malaria and
worms, are very common The baseline
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data showed poor nutrition status 40%
of children were stunted and anemia was
detected in 82% of children However,
vitamin A status as represented by serum
retinol and modified RDR (MRDR) was
very good Mean serum retinol was 35
pg/dL, and no children exhibited a level
less than 10 ug/dL Distribution of serum
retinol was similar 1n children in the
United States of the same age The study
found no association between any type of
worm (Ascarts, Trichuris, or hookworm)
or with malaria or schistosomiasis and
vitamin A status All children were
dewormed The follow-up after 1 year
showed a slight decline 1n serum retinol
concentrations There was no association
of Ascaris or Trichuris infection at
baseline with change in serum retinol or
of helminthic infection with change in
MRDR However, there was a small
association of serum retinol level with
hookworm, because treatment of chil-
dren with intense infections eliminated

the decline in vitamin A status The
nvestigators concluded the following

1 Communities exist on a tropical
African 1sland where vitamin A status
1s good without intervention The
authors speculate that this 1s because
of consumption of whole, small fish
on the 1sland

2 Good vitamin A status can coexist with
poor 1ron status and parasitic infec-
tion

3 Where vitamin A status 1s good,
reducing geohelminths has hittle effect
on vitamin A status

In the discussion period, a partici-
pant said there was enormous literature
from several countries that showed
deworming did have a beneficial effect on
mmmunity and growth Dr Tielsch agreed
and said that some of these effects had
been seen m Zanzibar, but he had limited
his presentation to the effects of de-
worming on vitamin A status, and little
effect had been expected because the
vitamin A status was already good This
was not known, however, before the
study started

Dr Mohammed Shahjahan (91)
reported on the integration of vitamin A
supplementation with the EPI 1n
Bangladesh In 1979, after recognition of
widespread VAD, the government of
Bangladesh introduced a program aimed
at giving all young children vitamin 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
eligibile children had received vitamin A
However, EPI coverage was much higher
than this, over 80% of children recerved
Bacillus Calmette—Guerin and DPT
vaccines Moreover, there was a strong
political commitment to immunizing all
children, and a good monitoring system
existed In 1990, vitamin A supplementa-
tion was formally combined with EPI and
given the name EPI Plus Intensive
training and social mobilization took
place and a monitoring system for
vitamin A was established Vitamin A
capsule coverage went up to approxi-
mately 80% of all eligible children 1n
both 1994 and 1995 In Bangladesh at the
present time, 25,000 IU of liquid vitamin
A from an oral dispenser 1s given to
infants together with DPT1, DPT3, and
measles immunizations 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
details of the Bangladesh vitamin A
capsule program and how 1t was moni-
tored He described a large, ongoing
multipurpose nutrition surveillance
system The presentation showed how the
nutrition surveillance system could be
used to monitor distribution of vitamin
A capsules The monitoring system
showed clearly the dramatic decline in
capsule coverage when a donor withdrew
vitamin A capsules and the increase 1n
coverage once an alternative donor was
found The combined EPI/vitamim A
capsule distribution program became
even more effective once the decision was
made to implement a National
Immunisation Day 1 April 1995, and the
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monitoring system was able to provide
information to planners about the
programs The problem with immuniza-
tion days 1s that they are often held only
once a year whereas vitamin A capsules
should be distributed twice a year In
Bangladesh, a separate National Vitamin
A Week was organized During this time,
special efforts were made to provide all
children with vitamin A capsules as well
as to promote breastfeeding and knowl-
edge of diarrhea treatment The surveil-
lance system showed that this was highly
effective The National Vitamimn A Week
proved to be a highly effective, low-cost
way to maintain coverage Coverage of
over 80% on immunization days and
over 70% during National Vitamin A
Week was achieved The surveillance
program produces very detailed data, e g,
1t shows that capsule coverage for boys
and girls 1s similar, it allows planners to
focus on particular districts that have low
coverage, and 1t shows that the program
1s reaching the most vulnerable groups—
the very poor and children of parents
with little education Unlike many
nutrition 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 vitamin A capsule distribu-
tion program are distributed to local
planners

In the discussion period, Dr John
Clements of WHO felt 1t would be
possible to link capsule distribution with
polio eradication 1n many countries
Once polio 1s eradicated, mass campaigns
would still be used for measles One
participant questioned why supplements
were given to young infants instead of to
their mothers immediately after birth
The response was that this activity 1s
being planned 1n Bangladesh The merits
of supplements given to young infants
were discussed Dr Kerth West summa-
rized the data on safety and mentioned
the meta-analysis on vitamin A and acute
respiratory infection that has just been
published There was a fair amount of
evidence that vitamin A decreases diar-
rhea A study in Indonesia showed a two-
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thirds reduction in mortality when a
supplement was given to infants at birth,
but another study in Nepal showed no
impact on mortality Another participant
stressed the enormity of the achievement
of ensuring that over 80% of Bangladeshi
children now recerve vitamin A capsules
and that, although the supplement
regimen used in Bangladesh was different
from that used 1n most other countries,
the government of Bangladesh was
correct 1n not trying 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
vitamin A program one on the effects of
supplementation together with deworm-
ing and one on vitamin A nhalation

Villate et al (93) described the
achievement of the combined approaches
of vitamin A supplementation and
nutrition education in the Philippines
The program was planned to test the
impact of different interventions—radio,
comic books, mothers’ classes, and
counseling 1n addition to vitamin A
supplementation Mass capsule disti1ibu-
tion took place 1n 1993, and 86% of
children (1-5 years old) received capsules
in the expanded program The baseline
survey was conducted 1n 1991 and the
evaluation survey was carried out in mid-
1994 with 11,000 preschool children The
results indicated that night blindness
declined to 1 0% 1n all four intervention
groups Low weight for age declined 1n all
groups except the radio group

Calderon (94) described a program
that supports improved dietary intake of
vitamin A from amimal and vegetable
sources and targets capsules to young
children and mothers after birth The
project works predominantly i rural
communities of difficult access, strength-
ens 1nstitutional coordination, and
mcreases coverage through participation
of the Ministries of Health and Agricul-
ture as well as the NGOs Another
important component 1s the sustain-
ability intervention of community
groups by 1nitiating cost recovery activi-
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ties such as selling of vegetable seeds by
health promoters and agricultural repre-
sentatives A model farm was established
n the target communities to improve the
famuly nutritional status

Tanumthardjo et al (95) presented
the results of a vitamin A intervention
study of 309 Indonesian children known
to have Ascaris lumbricordes S different
treatments, including a 210-pmol vita-
min A supplement and a 400-mg dose of
the deworming medicine albendazole,
were randomly administered together or
at different times during a 1-month
period Vitamin A supplements—but not
albendazole—improved vitamin A status
as assessed by MRDR Vitamin A and
albendazole given together also improved
vitamin A status The MRDR test proved
a better discriminator of the treatment

| VITAMIN A STATUS METHODOLOGY

effects on vitamin A status than did
changes 1n serum retinol values

Biesalski (96) described an experi-
ment with vitamin A imhalation The
rationale was that 1n the presence of
diarrhea, severe protemn-energy malnutri-
tion or VAD, vitamuin A may not reach the
target tissue especially the epithellum of
the respiratory tract The experiment
showed that rats could absorb retinol by
inhalation, and 1t went to the respiratory
epithelium Adult volunteers inhaled
3000 IU of retinol, and plasma retinyl
esters increased after 30 minutes, with no
side effects This may be a promising way
to facilitate organ-specific targeting of
vitamin A In the discussion, 1t was noted
that oral doses of vitamin A are still
absorbed, albeit at a lower level, and
mhalers are likely to be expensive

BREAST MILK RETINOL

Dr Kjolhede (97) presented work dem-
onstrating that small casual samples of
breast milk can be reliably used to assess
milk retinol concentration if the vitamin
A content 1s expressed 1n terms of fat
content Lactating women living 1n the
Matlab area of Bangladesh were random-
1zed to breast milk collection by either
“full” or “casual” sampling Full sampling
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 in the breast Casual sam-
pling was done by manually expressing
5-10 mL of milk from a breast regardless
of how recently 1t had been used to feed a
baby For both samples, measurement of
the amount of cream 1n the spectmen
was obtained, and the sample was divided
into aliquots, sent to the laboratory in
Dhaka, and kept at 4°C before being
analyzed by high-performance liquid
chromatography the following day When
the vitamin A content was expressed per
g of milk fat, there was no significant

difference between sampling methods in
the vitamin A concentration of the milk
or 1n the proportion of samples that were
classified as deficient (<1 05 pmol/L)
Thus, breast milk sampling can be done
successfully in women’s homes 1n the
field and only casual samples need be
collected, provided the fat content 1s
measured and vitamin A concentration 1s

expressed per g of mulk fat

De Pee et al (98), however, presented
data showing that, in some cases, breast
miulk retimol expressed per unit volume 1s
a more responsive indicator than breast
mulk expressed per g of fat Two impor-
tant factors seemed to affect this First, in
the population they studied there was a
wide range of time since delivery of the
breastfed child (e g, a wide range in stage
of lactation) This would result in a large
standard deviation {SD) around the
mean milk retinol concentrations before
and after the intervention because milk
retinol varies a great deal from early to
late lactation Second, the intervention (a
[-carotene—fortified wafer) increased the
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fat as well as the retinol content of the
breast milk among supplemented moth-
ers Thus, retinol expressed per unit
volume measured the combined response
of both the fat and the vitamin A, so that
this indicator showed the greatest re-
sponse and required the smallest sample
size to detect a ditference This study also
demonstrated that both the fat and the
retinol concentration increase 1n breast
milk as lactation ensues (e g , as the baby
grows older), that 26% of women who
had serum retinol levels less than 0 70
umol/L remained MRDR negative, and
that, for a given MRDR ratio,
breastfeeding women had a significantly
lower serum retinol level compared to
non-breastfeeding women

RESPONSE TESTS

Two papers were presented i which a
response test (MRDR and RDR) was
used to assess adequacy of the vitamm A
stores of infants and children 1n
Bangladesh and India Using the RDR
test, Dr Wahed and colleagues (99)
demonstrated that 64% of apparently
healthy infants presenting for immuniza-
tions at the International Centre for
Diarrhoeal Disease Research, Bangladesh,
had low liver reserves of vitamin A (RDR
>20%) This showed that, even among
young nfants, VAD 1s prevalent

In a group of 24 undernourished
children living 1n an orphanage, investi-
gators 1n India used the MRDR to assess
improvement after either daily retinyl
palmuitate or red palm o1l supplementa-
tion for 60 days (100) Dr Raghuramulu
reported that after the intervention, the
MRDR ratio fell dramatically and all
children had a value less than 0 046, the
cutoff 1dentified by the mvestigators as
being appropriate for defining adequacy
based on regression lines and the point of
mtersection They concluded that the
MRDR was a good 1ndicator of subclini-
cal VAD 1n their population
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BIOCHEMICAL INDICATORS OF
FOOD COMPOSITION AND
FOOD CONSUMPTION

Dr Thurnham (101) suggested that
plasma lutein may be an excellent marker
of vegetable intake Lutein 1s present in
most vegetables (but not in fruits) in
approximately the same amount as f3-
carotene Unlike B-carotene, lutein is not
converted to vitamun A, so 1t 1s a better
marker of intake In this report, the
investigators measured luten, retinol,
and B-carotene 1n the plasma of Pakistani
infants before and after the summer
season, when vegetables are plentiful At
the end of the season of plenty, all
measures increased, but not significantly
so for B-carotene After the season of
plenty, plasma lutein, but not plasma [3-
carotene, was significantly correlated
with plasma retinol concentration In
addition, B-carotene was undetectable in
more than 68% of samples

Dr Lietz (102) presented a method
for measuring carotenoid and tocopherol
in palm o1l by using a microbial lipase
instead of sapontfication to hydrolyze
fatty acids The saponification step often
results 1n significant 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 (103) reported results of
a cross-sectional study i which 313
apparently healthy mother—infant pairs
were assessed for maternal serum retinol
and cord blood retinol Low serum
retinol was prevalent among mothers and
infants Compared to mothers with
serum retinol concentrations > 20 pg/dL,
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a greater proportion of mothers with
serum retinol concentrations below this
cutoff gave birth to infants of shorter
gestational age and of lower birth weight

VITAMIN A CONCENTRATIONS
MEASURED IN DRIED WHOLE
BLOOD SPOTS

Work carried out by Humphrey et al
(104) demonstrated that retinol (as holo-
RBP) can be accurately quantified in 1-2
drops of whole blood, collected and dried
on filter paper, and analyzed by high-
performance capillary zone electrophore-
sis Although most of the samples ana-
lyzed by high-performance capillary zone
electrophoresis agreed closely with values
obtained by conventional high-perfor-
mance liquid chromatography, about
10% of the samples showed poor agree-
ment Work 1s under way to overcome
this remaining challenge The investiga-
tors also demonstrated that holo-RBP
was stable 1n blood spots when stored at
<4°C, but not at room temperature, and
when stored at 30% humidity, but not at
90% humidity There was moderate loss
when samples were subjected to erther 8
hours of room light or 4 hours of direct
ultraviolet light The authors suggest that
samples be protected from direct light
while drying and then stored 1n a Ziplock
plastic bag as soon as possible in erther
the refrigerator or the freezer

STABLE ISOTOPE TECHNIQUES
TO ASSESS LIVER STORES OF
VITAMIN A

Dr Haskell (105) presented work validat-
ing the deuterated retinol dilution
technique of estimating total body stores
of vitamin A against measurement of
vitamin A concentration 1n a liver biopsy
sample among VAD subjects When three
patients with clinical histories consistent
with poor absorption or retention of the
vitamin were omitted from the analysis,
the linear correlation between the two
techniques was very good (r=082) The
deuterated retinol dilution technique

appears to be promising for population
assessment and for evaluating the impact
of interventions on vitamin A stores It 1s
the only technique for indirect assess-
ment of vitamin A reserves in the liver
currently available

SERUM RETINOL
CONCENTRATION

Serum retinol was used to assess vitamin
A status 1n a survey carried out 1n the
Marshall Islands (106) Eight percent of
the 800 preschool children in the study
were found to have retinol levels less than
0 35 pmol/L, and a startling 55% were
found to have levels of 0 35-0 70 pmol/L
Simultaneously, a VAD risk assessment
questionnaire was administered to a
subsample of the children’s parents The
authors concluded that serum retinol
concentration 1s a very mformative
indicator for population assessment
They also found that the VAD risk
assessment questionnaire was valid in
comparison with serum retinol and
could be a valuable method for surveil-
lance 1n the Marshall Islands

DIETARY ASSESSMENT
METHODOLOGY

The HKI semiquantitative food fre-
quency questionnaire (FFQ) and the HKI
qualitative assessment of VAD were used
to quickly determine whether VAD was
likely to be a problem 1n a rural village in
India (107) If cow and breast milk were
not included 1n the questionnaire,
keeping with HKI recommendations, the
mean frequencies of consumption of
vitamin A were below 4 times per week
for animal sources and 5 times per week
for weighted sources, which are below the
suggested cutoffs for a high-risk commu-
nity Vitamin A capsule coverage was
poor (63%) and Bitot’s spots were
prevalent (4 3%) The authors concluded
that the rapid assessment techniques
recommended by HKI were useful in
demonstrating that deficiency was likely
to be a problem and 1n providing some
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1deas for useful interventions

Dibley et al (108) reported results
from a FFQ using a list of 57 foods that
were compared to weighed food intakes
m Indonesia Although the FFQ was
useful 1n 1dentifying major sources of
vitamin A mn the diet, the absolute
amount of vitamin A consumed esti-
mated by the FFQ was nearly double that
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of the weighed food 1ntake This has been
commonly reported from FFQs—
especially those with long lists of foods
Grouping foods together (e g, all dark
green leafy vegetables) may reduce this
overestimation, or, alternatively, using a
population mean 24-hour intake may
yield a more accurate average daily
intake




{hree experts were mvited to
summarize the meeting informa-
tion on population assessment,
biologic significance of VAD and mar-
ginal VAD, and appropriate interven-
tions

POPULATION ASSESSMENT

Dr Jean Humphrey (109) began by
stating that children with subclinical
VAD who appear to be healthy are more
likely to die before their 5th birthday
compared to children with adequate
vitamin A status The challenge now 1s to
identify these children and the commum-
ties where they live This summary will
try to answer the following questions

1 What indicators of vitamin A status
are we using?

2 What have we learned about therr
sensitivity, reliability, and responsive-
ness to interventions at this IVACG
meeting?

3 What can we recommend about
assessing vitamin A status and what
are the gaps requiring future research?

At this meeting, 58 presentations
assessed human vitamin A status with
one or more indicators One paper
reported experience with deuterated
retinol and liver biopsy, and three papers
used conjunctival impression cytology
Of the 18 papers reporting dietary data,
most used a FFQ Fifteen studies reported
xerophthalmia rates in children, and four
presented might-blindness rates 1n
women Lutemn was proposed as a new
method 1 one paper, whereas caro-
tenoids and RBP were measured 1n
several studies Of the eight papers
reporting response test data, six used the
MRDR Finally, 40 of the 58 studies had
used serum or plasma retinol concentra-
tions as an mdicator of vitamin A status
Obviously, the major message from this
distribution 1s that despite all 1ts limita-
tions, serum vitamin A 1s still the indica-
tor of vitamin A status that 1s by far the
most commonly used by the vitamin A
community

Serum Retinol

In her global status review, Dr
Underwood described serum retinol
concentrations as “the best available
indicator for which the most data has
been collected, and because of this, the
prevalence of serum retinol concentra-
tions < 0 70 umol/L or < 20 pg/dL 1s now
the basis of the system for classifying
countries as having a public health
problem However, several presentations
at this and previous IVACG meetings
have cautioned about the interpretation
of serum retinol levels 1n individuals with
concurrent infection and 1n populations
known to have a high prevalence of many
infections

Dr Alvarez’s presentation showed
that, even 1 acute afebrile episodes of
diarrhea of only 4-5 days duration,
serum retinol may drop by 20%-30%
(81) Dr Rosales’s (82) elegant rat model
suggests that inflammation results 1n a
very rapid reduction 1n hepatic synthesis
of RBP, with a subsequent drop 1n
circulating retinol levels In a national
sample of children 1n Nicaragua, serum
retinol concentrations were #ot associ-
ated with vitamin A intake, but they were
significantly associated with recent
illness, especially fever (33) In a hospital-
based study 1n India, serum retmnol levels
were lower in children with diarrhea and
acute respiratory mfection compared to
age-matched controls (58) Clearly, in
people with concurrent or recent infec-
tion, serum retinol 1s not a reliable
indicator of vitamn A status

As there 15 1ncreased interest 1n
targeting vitamin A interventions to
people who are infected, or at high risk of
infection, and especially as there 1s also
interest 1n assessing the vitamin A status
of populations, of whom 20%—-30% may
be infected with HIV in addition to the
normal rates of other infections, 1t 1s
critical to learn how to assess vitamin A
status and interpret serum retinol con-
centration 1n infected people We need
something akin to the human transferrin
receptor recently developed by those
working with 1ron
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Several suggestions have been made
for studying serum retinol First, samples
analyzed for retinol should also be
analyzed for an acute-phase proten
Although no single acute-phase protein
perfectly reflects the severity and dura-
tion of an episode of infection, acid
glycoprotein, o -antichymotrypsin, and
C-reactive protein were all suggested at
this meeting It 1s not clear how these
acute-phase protein values would be
used One creative person suggested that
different cutoffs for VAD mught be
established for people with elevated
acute-phase proteins Ata minimum, it
would seem prudent to measure tem-
perature and elicit a brief current and
recent morbidity history when drawing
blood for serum retinol analysis

Collecting and transporting serum
for retinol analysis presents logistical
constraints It 1s possible to analyze
vitamin A 1n 1-2 drops of whole blood
collected and dried on a piece of filter
paper (104) Resolving the remaining
technical problems should greatly ease
the burden of collecting blood samples,
especially in community-based surveys

Dret

As a remunder, 1t 1s known that dietary
assessment does not assess vitamin A
status, but 1t does assess an important
determinant of vitamin A status

The FFQ, either as part of the IVACG
Guidelines for Simplified Dietary Assess-
ment or the 7-day semiquantitative FFQ
developed by HKI or an unspecified FFQ,
was the most popular tool used by
meeting participants to measure food
mtake Several papers reported success
with this tool

FFQs were used to document a
statistically significant increase 1n con-
sumption of vitamin A-rich foods after a
nutrition education intervention (67), to
document a statistically significant
increase 1n consumption of particular
foods promoted through a radio, theater,
and home-gardening intervention
package (76), and to document the fact

that nonxerophthalmic control children
had greater dietary diversity compared to
xerophthalmic children (73)

Whereas a FFQ was useful m 1denti-
fying major sources of vitamin A 1n an
Indonesian diet, the absolute amount of
vitamin A consumed estimated by the
FFQ was nearly double that of the
weighed food intake (108) This has been
commonly reported from FFQ—espe-
cially those with fairly long food lists The
longer the list, the more likely mtake wall
be overestimated

The mean of 24-hour dietary histo-
ries has often been suggested as a good
way to estimate the average daily intake
by a population Thus, 1t 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 i Indone-
sian food composition books were
outdated and greatly overestimated (69)

Finally, there 1s the “hot” area of
differential bioavailability of the caro-
tenoids 1 different fruits and vegetables
as a result of poorly understood differ-
ences 1n the vegetable matrix, preparation
methods, and composition of the meal
within which the provitamin A food 1s
eaten (43) It appears that the nutritional
ratio for provitamin A/retinol activity
may vary considerably from one fruit or
vegetable to another In the name of
simplifying dietary assessment, perhaps
provitamin A foods with similar caro-
tenoid/vitamin A activity ratios could be
grouped together A lot of hard work
must be completed before there 1s an
adequate understanding of this 1ssue, but
the effort has been started by Drs de Pee
and West Their imtial work suggests that
the nutritional ratio for deep yellow to
orange fruits 1s 10 and that for dark green
leafy vegetables 1s 15—both factors
considerably greater than the conven-
tional factor of 6
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Response Tests (RDR and MRDR)

The RDR assay was originally developed
and validated by Drs Underwood,
Campos, and colleagues based on their
insightful understanding of the differ-
ences 1n utilization of ingested retinol by
deficient and sufficient subjects It was
then modified by Drs Tanumihardjo and
Olson to mcrease feasibility by eliminat-
ing one of the two blood draws Both of
these tests continue to be well-accepted
methods of assessment when an 1nvesti-
gator wants to estumate the proportion of
people with depleted liver vitamin A
stores 1n a relatively small number of
subjects They are also used to assess the
effectiveness and duration of an interven-
tion, and frequently they are used to
assess a representative subset of subjects
1 a population-based survey in which a
less expensive, but also less sensitive,
indicator (like eye signs) 1s used 1n
assessing the entire population Several
studies presented at this meeting consid-
ered the use of these methods 1n children
with mfections (80, 90, 95)

In discussions about assessment,
there are always attempts to decide which
1s the “best” indicator At this meeting,
there was a lot more sophisticated discus-
sion about which indicator was the most
“sensitive” and which was the most
“responsive” to imterventions Sensitivity
1s the number of truly deficient people
who are abnormal by a test divided by the
number of truly deficient people To
calculate real sensitivity, one must know
who 1s truly deficient, which 1s, of course,
what we set out to do 1n the first place

In many discussions, 1t was said that
serum vitamin A was more sensitive than
RDR because the number of people with
serum values below 0 7 umol/L was
greater than the number who tested
positve for RDR This presumes that
everyone with serum vitamin A below 0 7
pmol/L 1s truly deficient, however, as
mentioned earlier, there 1s overwhelming
evidence that infection and no doubt
many other factors can result in low
serum vitamin A levels that do not reflect
deficiency

Response 1s the change 1n an indica-
tor before and after an intervention
divided by the average SD of the two
estimates The greater the change, and the
smaller the variability around the est1-
mates before and after, the greater the
responsiveness of an imndicator

For example, in comparisons of the
mean serum retinol and SDs of serum
retinol and MRDR ratios 1n children
supplemented with vitamin A or red
palm o1l, serum retinol was nearly 3
times more responsive than the MRDR
(100) But, in another study, the observed
change 1n serum retinol was very small
compared to the change in MRDR, so the
MRDR was 35 times more responsive
than serum retinol (95) These results
show that no single indicator 1s superior
to another

When choosing and interpreting
indicators, one should remember that
many factors influence their perfor-
mance, including the level and heteroge-
neity of deficiency of the population
being assessed, the intervention being
evaluated, and the analytic precision
attained 1n the laboratory

Breast Milk Vitamin A Concentration

Breast milk 1s a readily available fluid that
can be collected noninvasively Experi-
ence by presenters at this and previous
IVACG meetings suggests that breast
milk sampling 1s acceptable to women 1n
several different cultures—indeed
women are often keen to know the
“quality” of therr milk Finally, vitamin A
1n breast milk 1s an indicator for two
vulnerable groups—lactating women and
therr infants

One of the difficulties of measuring
vitamin A 1n breast milk 1s that the
vitamin A 1s found 1n the fat portion of
the mulk, and the fat content of milk
varies tremendously m the same woman
according to time of day, the beginning
and end of a single feeding, time since
the breast was last used to feed an infant,
and age of the infant Therefore, 1n the
past, 1t 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 meeting, 1t was learned
that small casual samples of milk can be
reliably used if the vitamin A content 1s
expressed 1n terms of fat content This
means that breast milk sampling can be
easily performed 1n the field in a woman’s
home (97)

In addition, 1n some cases, breast
milk expressed per volume may be more
responsive than breast milk expressed per
g of fat 1f the intervention being evalu-
ated also increases breast milk fat content
(98) The heterogeneity of the time since
delwvery of the woman being assessed also
mfluences the responsiveness of milk
(mulk retinol changes a great deal over
lactation), if women at many different
stages of lactation are being assessed, the
variation between them m milk retinol
levels will be large, reducing the respon-
siveness of the indicator If the group of
women being assessed are all at the same
stage of lactation, the variability between
them will be smaller and the responsive-
ness of breast milk vitamin A may be
larger

Chinical Signs and Symptoms,
Especially Among Women

At the last IVACG, meeting Dr Martin
Bloem reported that, in Bangladesh,
night blindness 1n pregnant women was
more prevalent than xerophthalmia in
preschool children At this meeting, there
were four reports related to maternal
nmight blindness (24, 25, 62, 79)

Clearly, maternal might blindness 1s a
prevalent problem that has been over-
looked In addition to 1dentifying women
who may be at increased risk of morbid-
ity and mortality, maternal night blind-
ness may be a good marker of house-
holds and communities where children
are likely to be at risk for developing
xerophthalmia even before they show
measurable signs of deficiency and most
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immediately for populations in which
infants are likely to recerve inadequate

amounts of vitamin A through breast
milk

Several 1ssues remain to be resolved
Although clear associations have been
noted between measures of vitamin A
status or dietary mtake and maternal
night blindness, 1t has not been clearly
documented on a population basis that
maternal night blindness responds to
vitamin A supplementation It may well
be that maternal night blindness 1s
multifactorial in nature

Night blindness 1n preschool children
living 1n areas where a specific term for
the condition exists has been shown to be
a highly sensitive indicator of VAD In the
same way, the sensitivity and specificity
of maternal nmight blindness in detecting
VAD among women needs to be defined

In conclusion, marginal vitamin A
status 1s difficult to measure However,
this 1s the very same level of deficiency
that may result 1n the deaths of over a
mulion children a year Efforts must be
renewed to identify these children early
and avert these preventable deaths

BIOLOGIC SIGNIFICANCE OF
VAD AND MARGINAL VAD

Dr Greg Hussey (110) provided a sum-
mary of the numerous oral and poster
presentations related to the biological
significance of VAD and marginal VAD
The presentations can be divided nto
four themes 1) vitamin A and mnfection
AIDS, acute respiratory infection/diar-
rheal disease, parasitic infection, 2)
vitamin A and growth, 3) vitamin A and
micronutrients anemia, 1odine deficiency
disorders, and 4) risk factors and mecha-
nisms of VAD Where appropriate, each
section 1s discussed under the following
headings

1 What was the knowledge base before
this IVACG meeting?

2  What new information has been
learned?




3 What were the major concerns, 1f any,
raised at this meeting?

4 What are the recommendations 1n
terms of policy and research that
have arisen during the course of the
meeting?

Vitamin A and Infection

HIV/AIDS Over the past few years
evidence of a significant association
between vitamun A and HIV infection has
emerged In adults, VAD 1s associated
with reduced immune competence,
increased morbidity and mortality, and
increased perinatal transmission In
addition, vitamin A supplementation 1n

mnfants has been shown to reduce mor-
bidity

The single paper presented on AIDS
mn children indicated that there 1s a
positive correlation between vitamin A
status and CD4 counts and that children
with severe disease have lower vitamin A
levels (55) In addition, high-dose vita-
min A supplementation significantly
improved vitamin A status and enhanced
immune function

The major concern relates to the
safety of vitamin A 1n HIV-infected
persons This 1s based on 1n vitro evi-
dence that vitamin A increases viral
replication The limited available clinical
data, however, do not support this
laboratory finding

The question that many people have
asked 1s, Should vitamin A therapy be
advocated 1n children with AIDS? At this
stage, 1t cannot be prescriptive Addi-
tional research evaluating clinical efficacy
and the role of other micronutrients and
their interaction with vitamin A 1s
needed Hopefully the current vitamin A
clinical efficacy trial in Uganda and
studies evaluating the impact of vitamin
A on viral load will help resolve some of
these concerns

Acute resprratory infection and diarrhea
diseases—effectiveness studies It 1s well
recognized that VAD 1s associated with
increased morbidity and mortality after

measles, acute respiratory infections, and
diarrheal diseases Community-based
intervention studies have shown that
childhood mortality (1n those over 6
months old) 1s reduced 25%-30%
Vitamun A therapy also reduces morbid-
ity and mortality from measles

The community-based morbidity
trials assessing impact on diarrhea and
acute respiratory infection, however, have
gven conflicting results Two trials
reported increased incidence of mild
acute respiratory infection and diarrhea
1n treated children Two hospital-based
studies have also shown no therapeutic
benefit in children with pneumonia or
diarrhea However, two other studies
have shown that vitamin A supplementa-
tion impacted significantly on reducing
the severity of disease

At this meeting, reports of field trials
from Sudan (59) and Bangladesh (60)
indicate that vitamin A prophylaxis was
associated with increased morbidity
(acute respiratory infection and acute
respiratory infection/diarrheal diseases,
respectively) A hospital-based trial in
Tanzania also demonstrated no effect of
vitamin A therapy 1n children with
pneumonia (56) On the other hand, a
study 1n India found a 30% reduction 1n
persistent diarrhea and another reported
a 10% reduction 1n overall child morbid-
1ty (acute respiratory infection and
diarrheal diseases) (58)

The lack of a beneficial effect and the
finding of a possible adverse effect of
vitamin A prophylaxis does not imply
that vitamin A has no role in reducing
morbidity There 15 sufficient evidence to
indicate that vitamin A 1s important in
terms of preventing severe disease,
particularly that related to diarrhea and,
ultimately, death

Many countries have a policy of
treating pneumonia with vitamin A
Should these policies be changed given
the negative findings of the published
and unpublished studies? The 1dea 1s that
vitamun A should still be used 1n patients
with pneumonia, not as a cure for pneu-
monia but to prevent possible depletion



of stores that may occur with infections,
particularly repeated infections The
study from Bangladesh that identified
acute respiratory infection as being an
important risk factor for inadequate
vitamin A status supports this view (80)
In addition, vitamin A will benefit
children with pneumonia, because they
are frequently undernourished and have
concomitant diarrhea

The other concern raised 1n the
meeting 1s whether additional vitamin A
efficacy trials in children presenting with
acute respiratory infection should be
carried out, because such trials are
logistically difficult and expensive It1s
the opinion of some individuals that
such trials will not be beneficial unless
they focus on respiratory syncytial virus
pneumonia Why respiratory syncytial
virus? Like measles, 1t 1s a paromyxovirus,
which has a predilection to damage the
respiratory epithelium, thus, if vitamin A
1s beneficial 1n treating pneumoma then
it should also be beneficial 1n treating
respiratory syncytial virus Two such
trials 1n developing countries are cur-
rently under way, hopefully, these studies
will resolve some of the problems

Parasitic infections and vitamin A
Parasitic infestations are a major cause
of childhood morbidity A policy of
regular mass deworming has been
advocated and 1s practiced 1n many
countries Investigators from a study in
Zanzibar reported that, despite signifi-
cant parasitic infections in children,
vitamin A status was good (90) The
mean vitamin A level was about 30 pg/dL
and none of the children was vitamin A
deficient

Vitamin A Status and Growth

Low-birth-weight infants It has been
generally accepted that the vitamin A
status of an infant 1s related to that of the
mother Three papers examined the
association between maternal and infant
retinol status (77, 78, 103)

The reasons for, and the conse-
quences of, nadequate vitamin A status
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1n both the mother and infant during the
perinatal period are not fully understood
Research 1n this field should be encour-
aged, particularly 1n areas with high
perinatal mortality rates and 1n situations
where maternal and neonatal sepsis 1s
prevalent

Vitamin A and Micronutrients

Vitamin A and anemia The interaction
between vitamin A and anemia has been
well documented Anemua 1s a recognized
consequence of VAD and improved
hemoglobin status has resulted from
vitamun A therapy Four studies were
presented at the conference A study from
Dhaka 1n adolescent girls confirmed that
a significant correlation existed between
vitamin A and hemoglobin (41) An
Indonesian study evaluated three differ-
ent regimens of vitamin A/iron combina-
tions (compared with placebo) in anemic
high school girls A weekly iron (60 mg)
and vitamin A (20,000 IU) regimen was
most effective i improving hemoglobin
but not iron stores (39) A study from the
Marshall Islands reported no effect on
hemoglobin status after treatment with
vitamin A, but this may have been due to
the small sample size (38) The last study
investigated the influence of wron supple-
mentation on the health of infants in
Pakistan by measuring markers of
mfection and retinol intake (40) Data
suggested that 1ron supplementation may
be deleterious 1n infants exposed to
infections but that these effects may be
reduced by improving vitamn A status

Vitamin A and 1odine deficiency disorders
Limited data exist on the association
between vitamin A and 10dine deficiency
disorders One paper from Iran reported
that serum retinol but not [3-carotene
was significantly lower 1n 10dine-deficient
women compared to nondeficient
women (42) The study concluded that
carotene conversion to vitamin A may be
disturbed 1n 10dine-deficient persons
The interaction between 10dine and
vitamin A needs further investigation,
particularly in areas where 10dine defi-
clency disorders are prevalent
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Risk Factors and Reasons for VAD

Assessment of risk factors 1n any disease
1s important, because 1t helps to define
appropriate intervention strategies
Descriptive studies on population-based
assessments of vitamin A status done in a
number of countries have highlighted
poor socloeconomic status to be a
significant risk factor for vitamin A
msufficiency This once again emphasizes
that strategies directed to improving
vitamin A status should focus not only
on medical interventions but also on
specific risk factors that are important
when 1t comes to targeted interventions

Two analytical studies presented at
this meeting provided interesting de-
tailed information about risk factors for
VAD A study reported from Nepal 1s the
first case-control study that has defined
specific risk factors for night blindness in
pregnancy (79) Further studies in other
areas need to be encouraged In another
study, 1t was found that vitamin A
supplementation at the tume of immuni-
zation did not improve status in a subset
of children who had frequent respiratory
tract infections (80) This study has
emphasized the importance of frequent
mfections as a cause of VAD

A decrease 1n serum vitamin A 1s
noted 1n a wide variety of infective and
febrile conditions and 1s probably a
manifestation of the acute-phase re-
sponse Reduced liver stores have also
been reported to follow infections

Two studies, one clinical and one
experimental, addressed this subject A
study from Peru found that acute diar-
rhea 1s accompanied by a reduction n
serum retinol and significant excretion of
retinol-RBP 1n the urine that 1s probably
associated with the acute-phase reaction
(81) The significance of the study 1s that
depletion of vitamin A stores and pro-
gression to persistent diarrhea may be a
consequence

The experimental study suggested
that VAD 1s the result of reduced hepatic
synthesis and secretion of retinol-RBP
and that plasma vitamn A 1s a poor

indicator of vitamin A status 1n mfection
(82)

Retinol homeostasis, particularly
during infections, 1s a complex phenom-
enon that 1s not entirely understood
These two papers have provided some
information However, further studies
designed to unravel this complex prob-
lem are needed

In conclusion, the papers presented at
this conference have highlighted new and
significant findings and have clarified
some 1ssues relating to the biological
significance of vitamin A Other papers
have raised a number of questions that
requure further investigation It 1s hoped
that the answers to these questions will be
presented at the next IVACG meeting

APPROPRIATE INTERVENTIONS

Ms Victoria Sheffield (111) summarized
the knowledge gained about appropriate
VAD interventions

The evolution of the battle to control
VAD has progressed to the point where
knowledge and technology have allowed
for implementation of effective programs
Projects have been implemented with
various degrees of success and failure
Now there 15 a need to refine the ap-
proaches, share 1deas, and address VAD
with the same vigor directed to treatment
for xerophthalmia Dr Horwitz recom-
mended that the government, the private
sector, and NGOs work more 1n collabo-
ration and share their knowledge and
technology (18) Sir George Alleyne (3)
said that vitamin A people need to take a
“bungy yjump” forward This can be done
only through multisectoral approaches
and direct collaboration with sectors
other than the traditional health and
nutrition communities

In the presentation on the role of
NGOs, there was a reminder that NGOs
should continue to serve as advocates for
change and keep the control of VAD a
priority m endemic countries

The review of USAID’s involvement
in VAD control on the first day of the
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meeting reminded us that VAD control
should be a policy wherever programs
addressing child mortality are being
implemented (37)

During the discussion of
“Sustamabulity 1n Vitamin A Programs,”
capsule distribution, fortification, and
food availability interventions were seen
as complementary and all three may still
be needed even as countries reduce their
rates of VAD (87, 88)

Vitamin A Capsule Distribution

Vitamin A capsule distribution should be
considered an appropriate intervention
where xerophthalmua 1s a problem or in
pockets where at-risk populations have
no access to other interventions Two
papers from Bangladesh showed that
capsule distribution programs can be
efficiently implemented 1n conjunction
with immunization programs linking
distribution to the 9-month measles
immunization and the 18-month DPT
contact (91, 92)

Food Fortification

A number of papers discussed fortifica-
tion of specific foods, especially sugar,
and reviewed the history and lessons
learned in development of this interven-
tion Dr Purvis advised that the “estab-
lishment of food intake and nutritional
need are necessary to provide fortifica-
tion guidance vehicle, quantity, and
extent of fortification (44)”

This paper along with the review of
the MSG fortification process (46) and
presentations reviewing lessons learned
1n sugar fortification i Central America
(45, 48, 51) enforce the need for a
multisectoral or interdisciplinary ap-
proach from the earliest stage of the
development process The presenters
specified the following

1 Political commitment and policy
legislation are critical to ensure
financial sustainability and economic
viability
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2 Food producers should be the lead
partner 1n any food fortification
effort

3 Profitability for the food producers 1s
the major consideration 1n engaging
their support for any fortification
effort

4 Sustamabulity 1s more likely to be
achieved when countries design and
implement fortification programs
when they are economically able to
afford them

5 Ongoing monitoring and evaluation at
the mull, distribution, and household
sites are critical factors in quality
control of fortification programs

6 Fortification programs should explore
cost recovery mechanisms that include
consumer cost, government subsidies
and tax mcentives, and bank loans

Packaging 1s a factor in food fortifica-
tion Presenters noted that the combina-
tion of high environmental temperature
and humdity 1s the main cause of
deterioration of retinol in fortified sugar
Therefore, packaging should be as air-
tight as possible Higher-quality packag-
ing will come with economic develop-
ment, but for the moment, the amount of
retinol remaining 1n sugar, under actual
conditions, 1s sufficient to generate a
biological impact in human populations
Presenters also recommended that
mvestigation of consumer preferences for
package si1ze should be conducted to
determine appropriate packaging to
satisfy consumer demand for sugar

Dretary Interventions

The experiences of HKI in Bangladesh
have shown that the type of garden 1s a
determinant for intake (61) Therr studies
have shown the following

1 Greater choice of vitamin A foods 1s
likely to increase consumption of
vegetables

2 The mixed type of gardens growing
diverse vitamin A—rich foods versus
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the traditional fixed or scattered
gardens increase consumption among
children and should be promoted

3 Gardening programs should promote
cultivation of seasonal vitamin A-rich
foods to ensure that foods are avail-
able throughout the year

4 Seed cultivation should be promoted
as both a gardening mitiative and an
1ncome-generating initiative for
women 1n vitamin A—deficient com-
munities

Dietary vitamin A intake 1s associated
with home production of dark green
leafy vegetables, and relatively higher
intake of vitamin A 1s associated with a
decreased risk of maternal might blind-
ness, diarrhea, and maternal chronic

energy deficiency (62) This may be an
important consideration in countries
where VAD 1s endemic and affects preg-
nant and lactating women

Food preservation 1s an important
consideration 1n making vitamin A-rich
foods available throughout the year and
1n areas where they may not be grown
traditionally A paper presented by the
National Institute of Nutrition mn
Hyderabad described how foods can be
effectively dried 1n a solar cabinet dryer,
mn the shade, or by lyophilization (70)
The researchers recommend solar cabinet
drying as the method of choice for
retaining maximum [3-carotene 1n green
leafy vegetables



, I Horwitz (112) stated 1n his
closing remarks that the XVII
IVACG Meeting has shown the
diversity of 1deas explored, the different
subjects examined, the richness of
studies, the suggestive conclusions, and
the significance of the knowledge unrav-
eled It 1s rewarding that the majority of
the presentations came from developing
countries The participants were re-
muinded of the long task ahead to reach
the goal of virtual elimination of VAD,
because by current estimates, 250 million
children are at risk Dr Horwitz said one
of the major obstacles 1s the lack of
coordination among and between differ-
ent sectors involved in the VAD preven-
tion and control program Coordination
1s also needed among the international
organizations According to Dr Horwitz,
solutions are tallormade for specific
obstacles and can always be implemented
if resources are available

As examples of obstacles and solu-
tions for reaching the goal, he cited the
experiences of India and Tanzania In
India, when a National Nutrition Policy
and a National Plan of Action m Nutri-
tion were formulated, the virtual ehimina-
tion of VAD was included (20) The
implementation of the policy and plan of
action required a comprehensive
multisectoral approach Major obstacles
included the lack of an appropriate
coordinating body, low priority given to
nuttition, lack of political commitment,
lack of trained manpower, and nad-
equate financial resources Solutions have
been found for most of these obstacles,
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particularly for prevention and control of
VAD, including supplementation, food
fortification, and dietary diversification

The Tanzanian experience in combat-
ing VAD was developed through two 5-
year plans between 1985 and 1995 (23)
Major constrants 1n the first plan were
mnadequate technical expertise, lack of
awareness among policy makers and
communities, and lack of problem
assessment and analytical tools Solutions
have been applied to all of them, with
mntenstve use of the IEC system In the
second plan, the major obstacles involve
madequate financial and human re-
sources, insufficient communication
infrastructure, and meffective manage-
ment at different levels Some of these
constraints require long-range solutions,
especially mvestment of financial re-
sources 1n effective program manage-
ment This exercise of drawing on the
expertences of different countries should
be encouraged at the next meeting

Finally, Dr Horwitz referred to Dr
Jonas Salk, the discoverer of the first
polio vaccine, who believed that one feels
things before one knows what one feels
This way of thinking seems to apply to all
who are devoted to prevention of VAD
The scientific answers may not all be
there, but there 1s the ntense feeling of
the tragic consequences of the lack of
them 1 children, namely blindness and
death Thus 1s the reason why the condi-
tion should be eliminated in the world
without waiting for all the scientific
knowledge related to vitamin A
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NOTE At the close of the XVII IVACG Meeting, the following recommendations were
prepared by the meeting rapporteurs and the IVACG Steering Commuttee for the puipose of
clatifying data and discussion that nught impact on policy

} ome countries have effectively
eliminated xerophthalmia as a
public health problem, but many
still have significant VAD with untoward
impact on childhood morbidity and
mortality

There 15 likely to be a continuing
need for vitamin A supplements even
when other sustamnable programs have
replaced the need for wide spread supple-
mentation

Immunization programs provide an
excellent opportunity for delivering
vitamin A supplements Data presented
at this meeting provided reassurance that
vitamin A supplements given 1n conjunc-
tion with measles vaccine to 9-months
old children will not interfere with
measles seroconversion

There 1s a growing body of evidence
for a relationship between vitamin A
status and HIV/AIDS clinical status
Whether this has implications for vita-
min A therapy remains to be determined

Night blindness 1s easier to detect in
adults than 1n children In communities
where night blindness 1s prevalent in
women during pregnancy and lactation,
1t should be considered an indicator of
potential VAD

In assessments of vitamin A status of
a population by means of serum retinol,
the presence of infection among those
sampled needs to be taken into account
when interpreting the results

VAD can exacerbate anemia In
treating anemia, one should be sure that
the population 1s not also vitamin A
deficient

More reliable data on B-carotene
content of foods 1s needed To mnterpret
these data in terms of provitamin A
activity, the bioavailability of these foods
needs to be known Carotenoid in some
foods, such as red palm oil, mango,
papaya, and yellow sweet potatoes, 1s
particularly bioavailable The method by
which foods are harvested, stored, and
prepared will affect their provitamin A
content and bioavailability, and this
needs to be considered when food
composition tables are constructed

Finally, each country should formu-
late programs that contain a mixture of
the three primary approaches for increas-
ing vitamin A intake supplementation,
fortification, and dietary diversification
The relative importance of each compo-
nent should be suited to the particular
local conditions and resources in each
country Integration mto ongoing health
programs 1s likely to facilitate and sustain
the impact of these activities
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Virtual Enmunation of Yitamm A Deficiency Ohstacies and Sclutions for the Vear 2000

Oral Presentations

Obstacles and solutions for reaching the goal of wirtual
ehmmation of Vitamm A Deficiency by 2000, Indian
expenence  Vmodm Reddy

Vitamin A Deficiency (VAD) has long been recognized as a major public
health problem m India, severe forms of deficiency leading to blindness
mn children Large scale mtervention measures have been mmated to
reduce prevalence of the defictency These mclude vitamn A
supplementation fortification of foods and dietary diversification
Although recent surveys show 2 decling trend in the prevalence of
xerophthalmia, virtual elmmnation of VAD by 2000 1s a formdable
challenge The national vitanun A supplementation program has been n
operation for more than 2 decades although 1t was envisaged as a short
term measure to reduce blindness m children. Evaluation studies showed
poor coverage due to madequate supphes poor coordination between
various health functionaries and Jack of supervision. Appropriate measures
were taken to overcome them. In the revised strategy delivery of vitamn
A 18 Iimked with immunization to improve the coverage Although vitarnin
A supplementation 1s a simple and effective intervention, 1t 1s only a
temporary measure to control the problem The root cause of VAD 18
dietary madequacy and 1t 1s mcreasingly recogmized that such medicinal
supplements will not solve the problem. In recent years there has been a
change m the policy with greater emphasis on long term food based
mterventions It 15 also realized that malnutrition 1s a social and not a
medical problem, and measures outside health sector are also necessary
to mmprove nutrition This reahzation has led to the formulation of a
National Nutntion Policy m 1993 with emphasis on a comprehensive
multi sectoral strategy to achieve the nutrition goals A National Plan of
Action has been formulated recently mvolving various sectors mcluding
health agriculture food education. women and child development for
mmplementation of the nutrition programs mcluding specific measures to
combat VAD The challenge les mn developing mechamsms of
coordmation for converging services at the commumty level

NATIONAL VITAMIN A DEFICIENCY CONTROL PROGRAMME IN
GHANA R Agble and E Amoaful Mimistry of Health Nutrition Unit, P O
Box M78 Accra, P Arthur Health Research Unit, Mmistry of Health
Kintampo and M Armar Klemesu Noguchi Memorial Institute for Medical
Research Accra

Various studies have confirmed a serious vitamin A deficiency disorder 1
the Northern sector of the country and a potential problem 1n the South This
has prompted the Mamistry of Health to formulate a national programme for
the control of vitamin A deficiency 1 collaboration with relevant ministries

The four components of the programme are
1) Formulation of policy on Vitamm A for the treatment of measles
2) Periodic supplementation 1n the Northern sector (Upper East Upper
West, Northern) where Vitamin A deficiency 1s severest and largest,
using different strategies
3) Exploring potential dietary mterventions
4) Describing the vitamn A sttuation in the Southern part of the country
Progress that has been made to implement the national programme so far
include adoption of policy position by the Mimstry of Health reaching
national consensus among policy makers and national and regonal

implementors and the formation of multisectoral coordmating group

Obstacles that may prevent the achrevement of the global goal of
elunmating vitamim A deficiency by year 2000 include

1) Inadequate advocacy both at the international and national levels
2) Central control and bureaucracy withm the Mmstry of Health
3) Vanable picture of Vitamin A Defictency problem which will mvolve

different strategies in various parts of the country and mvolve
different sectors
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TANZANIA s EXPERIENCE IN COMBATING VITAMIN A
DEFICIENCY A CASE HISTORY G D Ndossa TINC
Ocean Road No 22 Dar es Salaam Tanzania

Vitamin A deficiency (VAD) is a problem of public health
significance in various parts of Tanzamia The Tanzania
Food and Nutrition Centre (TFNC) has estimated that VAD
and xerophthalmia affects about 1 4 mallion people or
6 1ls of an estimated population of 22 3 million people
an 1988 Concerted efforts to elimanate the problem
started in 1981 and by 1985 sufficient evidence had been
obtained to Justafy the mmitiation of a national
pregramme Hence the farst fave year programe was
started in 1985 The short-term objective of ths
programme was to make avarlable vitamn A capsules (VAC)
to chaldren at high risk of developing xerophthalmia
The long-term objective was to pramote regular and
adequate dietary aintake of vitamn A among young
children The major achievements between 1985 and 1990
were the following The identification of a lead agency
(TFNC) with technacal and managerial capacity Building
concensus across sectors through advocacy Development
of a national plan of action The formation of a
multisectoral policy arnd steering body for the
implementation of the programme At the end of the first
programme 1t became clear that 1t was necessary to
continue amd strengthen the efforts which had been
ongoing Thus the second five year programe was
formulated ain 1990 and will end in 1995 Achievements
made during the second programme include the following
Distributed VAC to all dispensaries and rural health
centres Initiated pilot scale production of vitamn A
rich fruits and vegetables at cammnity level Conducted
nation-wide workshops to health persomnel on the
diagnosis and management of VAD Conducted various
operations research related to the ocontrol and
prevention of VAD The present paper will provide a case
history of Tanzamia's experience in combating VAD over
the last 10 years
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Oral Presentations

Micromitrient Forum

INTERACTION OF MICRONUTRIENTS TO BUILD PRE PREGNANCY IRON
RESERVES IN ADOLESCENT GIRLS THE ROLE OF VITAMIN A Angeles 1
Schultink W Sastroamidjojo § Gross R Karyadi D SEAMEQ Nutnitwon Center
Jakarta Indoneswt and GTZ Eschborn Germany

Anemia among adolescent girls may be a determmant of anemsa  during pregnancy
Different types of combined suppl on were mvestigated in order improve won
statas among adolescent girls  Subjects were 281 hagh school guls aged 14 17 y
of which 20 97 were anemu. The study was conducted m a randomuized doubly
masked manner with subjects taking erther a placebo or a micronutnent-contaimng
tablet on each of the seven days of the week

Table Dosages and schedules of mgestion

won(mg) § vit AGU) | vit C (mg) | folate (ug) A/Fe
Group 1 | 60 2500 60 250 42
Group 2 | 60 20000 60 500 333
Group 3 | 120~ 20000 60 500 166
{ Groupq | O 0 0 0 0

1 Daly supplumentaton » school days
2 Supplementation i a nce weekly basis with a placcho n remaning, schoal days

The important variables were the dose ot won  the penodicity ot the dosing, and the
vitamin A/iron rato  The hypothesis of wmierest here 15 whether or not an
independent vitamn A dosage effect could be parzaled out with respect to changes
n hemoglobimn and fermun atter 8 wks of interventon

Prevalence of low serum retmot (<0 70pmol/L) vaned between 20 29 (group 1)
and 35 47 (group 3)(p=004) At fimsh the mean retmol concentranon had
ncreased with 025 027 and 026 pmol/L m wroup 1 2 3 respectvely these
merements bemg larger (p<0001) than that of 008 pmel/L m proup 4

Hemoglobm mureased sypmiicantly i groups 123 (p<0001) with changes
varymy, between 6 /L (groupt 2) and 5 g/L (group 3) Temtn mcreased with 26
ug/L m group | (p<0001) and with 9 pg/L m group 2 and 3 {(p<0 00I)

Hemoglobm and fermun decreased slightly in group 4 and these changes differed
syymticandy from merements wm group 123 (p<0001) Ternun merements m
Lroup [ were also larger than n proup 2 and 3 (p<0 001) A combined wron vitamn
A supplement (60mg, 20000 IU) was most effective m increasing Hb  but less
effectve m mcreasmy, won stores than daily ron viamun A supplernenss A change
m won vitamm A rano when supplemented on 4 weekly basis did not have any etfect
on 1ron status

VITAMIN A AND BETA - CAROTENE STATUS IN IODINE DEFICIENCY
M Kimiagar and A Vahidi ~ nia Natiomal Nutrition and
Food Technology Research Institute P 0O Box 19395 — 4741
Tehran I R Iran

The relationship between vitamin A status and 1odine
deficiency has been reported in the past but the proof 1s
scanty Our previous observations in endemic areas bore
evidence to the existence of lower vitamin A levels 1in
gottious euthyroid as well as hypothyroid subjects The need
was felt therefore ,to distinctly examine and compare
1odine - deficient versus 1odine — sufficient groups as

to their vitamin A status For this reason 55 women
20 years of age and over 1n Vardij , an 1odine
deticient ( ID } village ( water 1odine 177 ug per liter,

urinary 1odine excretion 43 ug/g creatinine ) and 37 women
1n Kolein an iodine sufficient (IS) village ( water i1odine
10 ug per liter wurinary i1odine excretion 197 ug/e
creatinine ) were chosen Serum thyroidal hormones retinol
and beta - carotene were measured No subject was either
hypo - or hyper-thyroid Serum retinol was reduced with
goiter enlargement while serum beta - carotene was elevated-
( PO 001) Marginal vitamin A deficiencies were more
prevalent in ID subjects In general thyroxine ,FT4 I and
serum retinol were positively correlated and simultaneously
reduced in ID subjects On the other hand beta - carotene
was elevated with decreases in T FT, I and T3levels Beta-—
carotene to retinol ratio was 2 éS in IS and 3 59 in ID
subjects(P<0 01) Based on these data 1t 15 concluded
that serum retinol reduction is associated with the thyroid
enlargement It 1s also suggested that not only 1in
hypothyroidism but also in 1odine deficient euthyroid
subjects the beta - carotene to retinol conversion 1s
disturbed Thais leads to serum retinol diminution which
in turn might aggravate 1odane deficiency
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A COMPARISON OF SERUM RETINOL LEVELS WITH HEMOGLOBIN
CONCENTRATIONS BEFORE AND AFTER WVITAMIN A CAPSULE
DISTRIBUTION IN ONE TO FIVE YEAR OLD CHILDREN IN THE REPUBLIC OF
THE MARSHALL ISLANDS NA Palafox M Gamble C Kojlhede J Gitlesohn
K Bnand B Blaner J Langidrik John Burns School of Medicine University of
Hawain Hawan USA Columbia University institute of Human Nutrition
Columbia NY USA Johns Hopkins School of Hygiene and Public Health
Division of Human Nutrtion Baltimore MD USA Mimistry of Health and
Environment Republic of the Marshall Islands (RMI) Majuro RM!

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 Vitamin A deficiency (VAD) In 1987 there was 3/ anemia whereas in
1991 and 1995 334 and 39/ respectively of children were anemic
Population studies have found positive correlations between serum ratinol
{ROH} and biochemical indicators of ron status in childhood anermia Low
serum hemoglobin (Hgb) had a 75% sensitvity and 40% specdicity in
predicting VAD Animal studies suggest that the efficiency of apparent iron
absorption was increased by intake of vitamin A when rron stores were
adequate The Objective of this study was to 1) characterize the relationship
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 imihial Vitamin
A capsule distribution 8) determine possible relattonships between Vitamin A
supplementation and Hgb levels Methods Hgb and ROH measurements were
cbtained from 800 Marshallese children who were randomly selected from four
designated geographic strata The distribution of children with HgB < 11
meg/di was compared to distributions of ROH Subsequently a random sample
of 200 children from two atolls had Hgke ROH retinol serum iron and ferritin
levels drawn one month post Vitamin A capsule distribution The results were
analyzed to determme if there were significant changes n the distribution and
prevalence of Hgb < 11 g/dl and ROH Ferritin and serum iron were utlized 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 manth
post Vitamin A capsule distribution 1s in process Conclusion There Is a high
correlation between children with Hgb levels less than 11 mcg/dl and ROH
levels < 20mcg/d|
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THE BIOAVAILABILITY OF DIETARY CAROTENOIDS James Allen Olson
Biochemustry & Biophysics Iowa State Umiversity Ames, IA 50011 USA

Of the >600 carotenoids found in nature the hioconversion of
approximately 50 dietary carotenamids mto witamun A has repeatedly been
demonstrated Preformed vitamm A, usually ingested 1 the presence of fat, 13
well absorbed from the mtestinal tract, transported in chyl to the liver
and other organs and efficiently stored mn witamun A-containing globules of
stellate and parenchymal cells of the iver The absorption effictency of vitamin
A 18 only shghtly affected by the amount mgested The utihzation of dietary
carotenoids 18 hy no means such a straightforward process First of all many
carotenoids are bound tightly in the essentially fat free matrix of vegetables,
from which they are released with difficulty Cooking while denaturing parts
of the matnx, also induces oxidative tnactivation of carotenoids Smmlarly
carotenords dissolved 1n lughly unsaturated oils that do not contain anhomdants
are rapudly mactivated Many elements of the vegetable matnx that are not
hydrolyzed by digestive enzymes make up the fiber component of the diet. Thus
coolang vegetables although generally enhanming the Wicavailabibty of
carotenoids do not always do so  Grinding or pureeing foods usually mcreases
carotenond bioavallalality Some fat 1s necessary for carotenoid utihzation bath
to stimulate bile flow as well as to solubilize the hydrophobic caratenoids in hpd
aggregates The p of mcelhzation and intestinal absorption show
ngorous requirements for bile ands Thus hpd malabsorption syndromes
markedly lower carotenoid utihzation Severe parasitic iInfection might also play
an adverse role Carotenoids seem to be better absorbed from fruris such as
mangoes and papayas, and are much better utthized when present in oils such
as red palm ol Nonetheless as the amount of carotenoid mgested increases
its 1ntestinal sheorption efficiency decreases Thus a varety of factors influence
the nutritional value of provitamin A carotenoids relative to vitamun A The
WHO/FAO nutrtional ratio defined 1n 1967 and in large part accepted by
others 15 that 6 pg all trans g carotene mn food = 1 pg all trans retinol
Isomerie forms of 5 carotene and other provitarnm A carctenoids are <50% as
active The nutritional ratio for a given meal or for a given diet, of course can
be much higher or much lower depending on the factors cited earlier The
lIowest ratio that has been observed experimentally 1 2 ug B carotene = 1 ug
retnol which 13 probably a function of the relative intestinal absorption
efficencies Because of the public health mgmficance of vegetables as sources
of provitarmn A carotenoids new ways of enhancing carotenoid bicavailability
1n vegetables ment careful further attention (Supported by NIH DK 39733
USDA CRG 94-37200 0490 and USDA/ISU/CDFIN 94-34115 0269)

Urtanun A Forbfication of Foods Oral Presentations
FORTIFICATION ISSUES AND CONSIDERATIONS George A KEY ISSUES FOR IMPLEMENTING A PROGRAM OF SUGAR
Purvis, PhD OMNI Fortification Consultant Michigan State U Fremont FORTIFICATION WITH VITAMIN A THE CENTRAL AMER-
Michigan USA 49412 ICAN EXPERIENCE Guillermo Arroyave San Diego,

California {USA)
Because vitamin A deficiency in the Central

Food fortitication 1s a preferred method for delivery of micronutrients for a American region was extensive, affecting large

number of technical and practical reasons Advantages are apparent when sectors of the population, food fortification
compared to other deliverv methods supplementation and parenteral was considered a very appropriate intervention
admimstration  Foods or food ingredients consumed mn significant and White sugar met the criteria as food vehicle
consistent quantities by the target population are available as fortification Due to widespread consumption, its ample popula-
vehicles Fortificants with food grade qualtty are available for most tion coverage ensured that even the most vulner-
micronutrients which are compatible with food systems and bioavailable in the able groups would be benefitted Through seven
foods consumed Flexibility can be accomphshed by adjustment of nutrient years of laboratory and pilot research, the

technology was developed at INCAP to fortify
sugar with a special water-miscible vitamin A
preparation, a product known as 250-CWS, first

concentration to fit food mntake and nutritional need Fortification can be
focused to deliver nutrients to target populations Mixing with food or food

ingredients provides insurance of safety from overdose Costs are lower than obtained from Hoffman-LaRoche Once the techno-
other delivery systems and can usually be mcorporated as a part of the food logy was available, a program had to be deve-
cost with msigmificant price mncrease loped: key elements were built-in systems of
quality control and monitoring to ensure that
Examples are available which demonstrate fortification with a variety of an adequately fortified sugar reached the target
nutrients and foods Wheat flour has been fortified for decades with 1ron and consumers, and an evaluation component to assess
selected vitamins Prepared cereal can be fortified with an entire spectrum of the nutritional impact of the intervention The

implementation of sugar fortification as a na-
tional program required full consensus and Coop-
eration between the government and the sugar
manufacturers With the technical assistance of

micronutrients Milk and milk based food fortification with fat soluble
vitamins 1s compatible

Practical constraints do exist but most can be addressed with available INCAP, they were the main parties in elaborating
technology quality issues (primarily flavor and color changes) interactions the master program plan including cost analysis
with food components and formation of complex compounds Program cost and the proposed legal/regulatory instruments

15 a constraint and must be evaluated relative to benefit to allow realistic The laws that were approved by Guatemala and
policy action Establishment of food intake and nutritional need are necessary other Central American countries made sugar for-
to provide fortification guidance vehicle quantity and extent of fortification tification with vitamin A compulsory and defined

the basic and operational norms for the produc -

A program for micronutrient fortification of foods mvolves an interdisciplinary 11\:10!; ; f’gi:‘fi::ér:g figg di:g;ggtl?wnagiaﬁgnnggggzd

approach to bring together all available resources admunstrative screntific out 1n Guatemala using dietary and biochemical
technical regulatory and policy to apply available expertence knowledge and indicators, demonstrated the remarkable effec-
influence to 1dentify and overcome specific nutritional deficiencies tiveness of this nutritional interveantion
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Yitam:n A Fortification of Footls

LESSONS LEARNED IN THE DEVELOPMENT OF THE MSG
VITAMIN A FORTIFICATION PROJECT Robert L. Tilden Benny
Kodyat and Muhilal University of Minnesota Medical School  Duluth
Clinic Duluth Minnesota, Nutrition Unit, Minustry of Health, Jakarta
Indonesia and Center for Research and Development of Nutrition, Bogor
Indonesia
The MSG vitamin A fortification project 1n Indonesia was undertaken m
several stages Intensive research for 1) potential food commodities as
candidate fortification vehicles 2) project planming 3) product and
package development took place prior to the implementation of the first
commumity wtervention pilot project Pilot project development was
complicated by opposition from producers the consumers unton, and
units within the Ministry of Health as well as by low levels of financial
assistance  Despite these obstacles the pilot project was successful and
substantial mmpact was achieved on the health of pre school children.
However later on in the project durmg the pre national implementation
phase when opposttion had dimimished and adequate funds were available
the project faltered and was ultimately halted
We review the successes and failures of the project starting with the
poneermg work done durnmng the Nutnitional Blindness National
Prevalence Survey 1 1976 78 contimuing through the pilot project
development period in 81 84 1nto the implementation of the pilot project
in 84-86 and fimshing with the pre national program mn 1990 Successful
program outcomes including food commodity rdentification early product
development progress of political momentum for project approval and
development of a productive working relationship with one of the MSG
producers are reviewed The pohtical and technical factors contnibuting to
farlure of the project to develop mto a national program are also discussed
In the future it #s hoped that countnes nterested m developing vitamin A
forufication programs understand that adequate tune and productive
partnerships with busmess and pohitical will are all necessary for the
development of a successful fortification project, and that potential donors
appreciate the need to tatlor their techmcal support to the projects cultural
and adminstrative environment.

Oral Presentations

Experiences with Yitamin A Fortification of Foods

SUGAR FORTIFICATION A CHALLENGE OF VITAMIN A
DEFICIENCY IN HONDURAS R Hernindez and D Chinchulla Mimstry of Health
and PAHO/INCAP Representative Honduras Central America

One of the most important mterventions carned out 1n Honduras in oxder to reduce
the prevalence of the lack of vitamin A 1s the fortification of sugar

According to the Survey of Food Consumption, 1987 (SFC/87) 73% of the famihes
comsumed less of the half of the mitnbional recommendation of Vitamn A, Studies
and expenences 1n Central Amenca, point out ¢hat sugar 1s the 1deal vehicle for the
fortification of Vitauun A Moreover the SFC/87 d a daily comsumption of
sugar of 40g per cfipita This information served as the basis for the approval of the
law for the Forhfication of Sugar with Vitamn A 1 1977

The Mimstry of Health (MOH) showed that from 1977 to 1583 apprommntely 50%
of the sugar produced was fortified In 1983 the p getsm
stagnant and 1s occasionally mterrupted. In 1987 the MOH began the systematic
analysts of sugar produced and sold at the national level noting low or nonexistant
levels of Vitamin A from the samples taken from sugar mills and markets In 1990 91
only 28 8% was fortfied and of this amount 10% comamed the required retinol
levels

The 1992 evaluation identfied the most important criticat pomnts of the forufication
process  As an answer to the problems identified the MOH provided a special
premuxer for Vitamin A and sugar and the methods for fortfication were standanzed
operation manuals for the preparation of prepux and fortified sugar were 1ssued and
various workers were tramed m such methods I[n 1993 a dilogue between the
government and the sugar industnals began, wath the mam puspose of setting goals for
increasing the amount of fortified sugar and mmproving the quality ot the fortification.

Momtormg of the process was established at three levels 1) Information from the
quantity of fortafied sugar at the end of the sugar cane harvest and projections for the
next sugar cane harvest Reports show that durmg 1993 and 1994 the amount of
forufied sugar has been approxmately 50% of the sugar for imternal consumption  2)
Chemucal analysis of samples of fortsfied sugar taken from sugar mulls markets and
homes The evaluation of 1993 showed that 75% of the sugar 1n the mlls was
fortified In 1994 94% of sugar for human consumption was fortfied and 55% of
the samples had adequate vitamin A levels 3) Evaluation of the biological impact by
determunation of Retmol m blood 1n the population. No updated data 15 currently
available A seroprevalence survey will be carned out during the second semester of
1995

Homduras taces the challenge of achieve 100% forificaton while search for
behaviour changes 1m the population toward an adequate diet 10 order to avord Vitarmn
A deficiencies 1n the more vulnerable populations

RFTINOL STABILITY OF FORTIFIED SUGAR IN GUATEMALA

E Morales de Canahui O Dary and L De Teon Institute
of Nutrition of Central America and Panama Guatemala
Gity Guatemala

In prior studies 1t was determined that 85 907 of
the 1nitial retinol content remained i1n sugar after 9
months of storage However this evaluation was not
carried out under different weather conditions neither
using the typical containers used to deliver sugar Lo
the final consumers The main objective of this study
was to determine the stabality of retinol in fortified
sugar at the household level and under typical climatic
conditions 1n Guatemala

Sugar was fortified at 30 ug retinol/g and packed in
10 and 12 5 pounds transparent polyethylene bags
protected or not from light exposure Sugar was stored
1n four Guatemalan cities simulating kitchen
conditions during one year Retinol content was
determined spectrophotometrically every month

As expected retinol stability was lower in humid and
warm locations Apparently contalner size and type did
not affect the stability of retinol except in the
warmest and wettest place where sugar 1tself stored 1n
1 pound containers gained so much water that turned
unacceptable to consumers starting at the 9th month
Retinol levels after 6 months of storage were 62 to 777
of 1ts 1nitial content (half life values from 9 to 18
months) coinciding with reported retimol stability for
fortified beverages without air exposition Using the
current level of fortification (15 pg/g) the usual
sugar consumption and the retinol loss rate 1t was
calculated that 1n all places persons of the groups at
the highest 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 nutritional
effectiveness of this intervention
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HOUSEHOLD LEVEL MONITORING OF FORTIFICATION
PROGRAMS Edmundo Alvarez Martha Burdick de Piedrasanta
Jeffery Brown International Eye Foundation (IEF) Guatemala
City GUATEMALA and IEF Bethesda MD USA

Guatemala 1s one of the p m 1ent food Fortifi Salt
has been fortified with 1odwne for over 20 years while sugar has been
forified with vitamin A by all of the major sugar producers since the late
1980 s  Formal legislation exists whnch sets himuts of acceptable levels of
fortification for both of these micronutrients Momitoring of the fortification
process 15 generally performed by the producers To better understand how
existing fortufication efforts were reachung local pepul the IEF collected
66 samples of both salt and sugar (WHO/EPI 30 clusters sampling
approach) from households m 27 commumties 1n the Department of Alta
Verapaz G la where it cond A suppl 100 nutrition
education home gardens and cheld survival activities  Salt samples were
analyzed using the semt-quantitative MBI field kit method The legally
mandated level of 10dine fortification 1s 30 100ppm  The followng results
were abtamned

< 15ppm <30ppm <40ppm < 50ppm
62% @m=41) 85% @m=s6) 89% =59 100% (n=66)

Note that fifty percent of the under 15 ppm samples were less than or equal
to 7 ppm 20d only 15% of samples fell wathun the legal range

Sugar samples were analyzed using a quantitahve spectroph nic
method 1 order to compare levels of retmol i the household samples with
the legally mandated level of 5 to 20ug/g A total of 60% of the samples

fell within the legally mandated range The results were as follows

<5 gig =<10ug/g =<15uglg <20uglg <25up/g <30up/g <3Suglg

29% Q% 85% 9% 95% 98% 100%
{ =19 m=41) (n=59) n=59) (n=63) (n=65) {n=66)

These data show that local efforts to monttor sugar and salt fortification at
the household level are essential to ensure adequate and comsistent
aucronutrient fortification

Biolomic Sigmficance of Wstamen A Deficiency Enfechion

A SCHOOL DISTRIBUTED COOKIE IS AN EXCELLENT SOURGCE OF
VITAMIN A IN GUATEMALA M Guamuch O Dary and L De
Leén Institute of Nutrition of Central America and
Panama Guatemala City Guatemala

INCAP formulated a highly nutritious cookie to be
delivered to children attending public primary schools
This cookie (28 g) supplies 140 kcal and 2 g protein of
a quality superior to 80% milk protein Currenily more
than 1 6 myllion children receive this cookie as a daily
snack at a cost of US$25 000 per million cookies The
purpose of this study was to determine the stability of
retinol during the baking process and through the usual
shelf life of the cookie in order to assess its
relevance as a source of vitamin 4

Three batches of cookies were produced following
standard procedures but using a premix of corn soybean
flours containing 26 ug/g retinol palmitate in beadlets
plus 1ron and complex B vitamins Total retinol content
was calculated before and after baking and after
different periods of storage at room temperature (25 C
and 70-80Z relative humidity) A specific HPLC method
was developed for this purpose

Nine percent of retinol was lost during baking
and the cookie conserved 95 83 and 76% of 1ts initial
retinol content after 15 30 and 45 days respectively
Considering that 1ts shelf life is 45 days the cookie
1s an excellent vehicle for vitamin A Total cost of
fortification process to supply at least 50% RDA of
vitamin A for children (400 500 RE)} is US$180 per
million cookies or 0 77 of the total cost of the
cookie That means US$0 027 per child during the 150
day school year Therefare witamin A can be provided
efficiently by fortrfying bakery products targeted to
specific groups

Oral Presentations

VITAMIN A STATUS AND SUPPLEMENTATION AND ITS EFFECT ON
IMMUNITY IN CHILDREN WITH AIDS G Hussey' J Hughes' S Potgieter' G
Kessow' J Burgess' D Beatty' M Keraan’ E Carelse Departments of
Paediatrics and Child Health ' Immunologyz University of Cape Town

An association between wvitamin A deficiency immune dysfunction and
common childhood Infections 1s well recognised However data in children on
the relationship between vitamin A status and AIDS and the effects of vitamin
A supplementation are lacking The objectives of this study involving children
wilh AIDS were to determine the relationship between vitamin A immune and
nutritional status and the effect of high dose vitarmin A supplementation on
mmune status The study was a randomized double blind placebo controfled
clinical tnal Children with AIDS aftending the HIV clinic at the Childrens
hosprtal In 19984/5 were randomised to receive etther vitarmin A 200000IU on
two successive days or placebo Children with acute infections or fever
(>375C) were excluded Chrical biochemical and immunological
nvestigations (flow cytometry and immunoglobulin levels) were done pnor to
enrolment and four weeks later Vitamin A levels were determined by HPLC
Children were classified into three immunological categores no moderate
and severe suppression on the basis of CDC crtena (CD4 counts) Seventy
five chidren were enrolled into the sludy The median (25 75th centlle) age
was 17 (9 26) months 37% being <1 year old percent weight for age was 77
(66 88) 13% being <60 and 53% <80% of expected and vitamin A level was
18 (9 26) ug/dl with 12% <10 and 50 <20ug/dl Most children (41 54 7%) were
severely immune suppressed according to CDC critena while 23 (30 7 /) were
moderately suppressed and 11 (14 7/) had no suppression There was a
positive  correlation between vitamin A level and CD4 counits (&
=0 39<0 18<0 §7) and a negative correlation with IgG level ( 0 43< 0 22<0 01)
No correlation with nutntional status and age was noted Camparison of the
study and control groups revealed no differences in ther baseline age
nutritional or vitammn A status However children who received vitamin A (n =
36) were more immune suppressed than the placebo group (n = 38) p=0 01
Vitamin A supplementation was associated with mcreased vitamin A levels
(p=0 04) and improved immune function four weeks later as manifested by
increased absolute lymphocyte (p=005) CD4 (p=003) CD56 (p=005) and
CD29 counts (p=007) No such effects were noted n the placebo group In
conclusion severe immune suppression in children was associated with a lower
vitarmin A level which was independent of nutriional status and age and in the
short term high dose witamin A supplementation improved immunological
function The data supports the use of vitamin A therapy m the standard case
management of children with AIDS
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EFFECT OF VITAMIN A SUPPLEMENTS IN REDUCING SEVERI
TY OF LOWER RESPIRATORY INFECTION AMONG CHILDREN
IN TANZANIA Fawzi WW, Mbise RL Fataki M, Herrera MG,
Kawau F Ndoss1 G, Willett WC Harvard Scheol of Public Health,
Boston MA, USA Mulimbih Umversity College of Health Sciences
and Tanzama Food and Nutrition Centre, Dar es Salaam, Tanzama

Admmistration of vitamm A supplements has been associated
with reduced mortabty among preschool chuldren 1n a number of
studies, but was without effect on the mcidence of childhood mfections
A possible explanation for this apparent discordance may be that the
supplements reduce the severity but not the mcidence of infections To
examme this hypothesis with respect to acute lower resprratory mnfection
(ALRI) we carried out a randomuzed, double-blnd placebo-controlled
trial to determune whether the adnmumstration of vitarmin A reduces the
severity of ALRI among pre-school children who are admmtted to
hospital

The study was carried out at Muhunbih Medical Centre, Dar es
Salaam Tanzama We enrolled 625 children between the ages of 6
months and 6 years with chmcally diagnosed ALRI All subjects were
free of mght blindness and severe malnourishment At enrollment,
cluldren received 2 doses of placebo or 2 doses of 200 080 TU (or
100 000 IU for infants) of vitamun A (one dose on two successive days)
m addition to standard ALRIY treatment Children were exammed daily
by a pediatrician and vital signs (respiratory rate temperature heart
rate) were assessed every 6 hours Oxygen saturation was assessed daily
Background characteristics (soctoeconomic status, etc ) were collected
Assessment of diet prior to admission was carried out using a food
frequency questionnaire After discharge from hospital, each child was
followed up every 2 weeks for 1 year to examme the effects of vitanun
A supplememntation on recurrence of ALRI, and the occurence of other
mfections Results of the hospital phase of the study, which was
completed mn July 1995 will be presented

Supported by the Thrasher Research Fund and the International
Development Research Center
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THERAPEUTIC IMPACT OF VITAMIN A ADMINISTRATION
DURING ACUTE DIARRHEA. Bhandari N Bahl R Sazawal S
Bhan MK. Division of Gastroenterology and Nutnition
Department of Pediatrics All India Institute of Medical Sciences
New Dellu India

Vitamin A supplementation i chuldren has been shown
to reduce the prevalence of severe diarrthea over the subsequent
few months We therefore examined the impact of
supplementation with vitamin A duning acute diarrhea on the
episode duration and severity

In a double bhind controlled field tnal 900 children 1 5
years of age with acute diarrhea of < 7 days duration were
randomly assigned to recewve vitamin A (200,000 IU) or
placebo They were followed up at home every alternate day till
recovery from the diarrheal episode

In all study children, those vitamn A treated had a
sigmficantly reduced nisk of persistent diarrhea [Odds ratio (OR)
0 30 95% confidence mterval (C[} 0 07 0 97] but there was no
such mmpact on the mean diarrheal duration or the mean stool
frequency In the subgroup of children who were not breast fed
the mean diarrheal duration (Ratio of Geometnic Means (GM)
084, 95% CI 0 72 0 97) mean number of stools passed after
the mtervention (Ratio of GM 0 73, 95% CI 0 56 0 95) the
proportion of episodes lasting >14 days (P=0 002) and percent
children who passed watery stools on any study day (OR 0 40
95% CI 0 21 0 77) were sigmficantly lower

Administermg vitarmn A during acute diarrhea may
reduce the seventy of the episode mcluding the nsk of

persistent diarrhea 1 non breast fed children Simular benefit
was not seen m breast fed chzldren 1n this study

Qral Presentations
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CRUCIAL ELEMENTS IN A HOME GARDENING PROJECT EXPERIENCE
FROM A NATIONWIDE PROGRAM IN BANGLADESH Talukder A, khan T A
Baker SK Bloem MW PO Box 6066 Gulshan Dhaka 1212 Bangtadesh

For the past 8 years HKI has promoted a large scale home gardening program that has
covered poor households 1n 90 rural sub districts of Bangladesh This program which
began as a puot project mvolving 150 famibies pow targets more than 360 000
households throughout the country The project includes a system to collect
quantitauve data to monitor project activittes From the activities montoring system
and project expertence key elements have been identfied as being crucial to successful
home gardening

The first element 15 to maintain the production of vegetables at lugh levels throughout
the year The momtoring system collects data on i of vegetables
and consumption of vegetables over a three-day penod Members of households with
gardens that produced vegetables thronghout the year ate a sigmficantly greater amount
of vegetables (646 grams) than bers of households with gardens that did not
produce vegetables through the year (451 grams) Thus evidence 1s consistent with the
likeliheod that home gardens that produce vegetables throughout the vear bave a
posttive mfluence on consumption of vitamun A rich foods

Secondly commumty based services to support home gardeners are essential for them
to ncrease therr production of vegetables Commumty based services to provide
essential supplies such as seeds seedlings and saplings tend to eacourage the
praduction of bles and fruts tk the year Project expenence suggests
that e y by pecially poor women with himited opportuntties to earn
thewr own meome can be tramned to effectively produce Ingh quality seeds 1n a nursery
thereby spreading gardening to other y who purchase seeds from
nursery holders for their own home gardens All of the nursery holders were able to
produce lugh quahity seeds Moreover 24% were able 1o produce 6 or more vaneties of
seeds

The third element 15 that 1t 18 not sufficient to promote one vegetable alone Greater
choice 13 likely to smprove childrens consumption of vegetables Members of
households that produced a greater vaniety of vegetables o d more vegetabl
than households that produced fewer vanetes of vegetables

The last key tssue 1s 10 mcorporate sustainability mto the project HKI expenence has
been that the technology needed for ful home gardemng 1s not expensive As
the pm]ec( continues HKI wall be able to explore Ihe hypothesxs that community

te that improved inputs Iead to umproved production and therefore
will be mouvaled to continue this actvity because of addihonal earming

Does the production of dark green leafy vegetables and fruits play a
role in the etiology of maternal mght blindness diarrhea and
malnutrition in Bangladesh Marpin Y. Bloem Nasreen Hug Jonathan
Gorstein Susan Burger Tabibul Kahn Nael islam Shawn Baker
Frances Davidson (HKI USAID)}

Vitamin A deficiency s considered as a public health problem
in Bangladesh and a universal biannual distribution of high dose
vitamin A capsules has been in place over the past two decades
Aithough this program 1s beneficial for preschool children Bangladesh
has been seeking more sustainable approaches for the entire
population Since 1993 Helen Keller Internathional has been
implementing a large scale home gardening promotion project In order
to measure the potential impact of such a program a community
intervention trial has been integrated as part of the program design

This study reports baselhne 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 various socigeconomic indicators

Of the women studied 3 2% (95% Cl = 28 3 6) 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 oif consumption
vitamin A intake (> 400 RE OR = 055 95% Cl = 041 075
P <0 0000) was significantly associated with maternal night blindness
After adjusting for possible confounding factors witamin A ntake
above the median was significantly associated with a decreased nsk of
diarrhea (QR=062 95% Cl = 048082 p < 0 0000} and a normal
body mass index (BM| > 18 5}{OR =115 95% Cl = 104 1 27
p=0 0074}

This study provides evidence that dietary vitamin A intake is
associated with home production of dark green leafy vegetables and
that relativaly higher intake of vitamin A 1s associated with a decreased
nsk of maternal nightblindness diarrhea and maternal chronic energy
def ciency Despite potential low bicavailability of beta carotens 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 bioavailability of vitarmin A
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Provitamm A Carotenoid Content of Common Foods
K Bhaskarachary D § Sankara Rao Y G Deosthale M Ram &
Vinodim Reddy National Institute of Nutrition Hyderabad India

Use of locally available carotene rich foods 1s accepted as a long term
sustainable strategy to combat vitamin A deficiency (VAD) One of
the limutations to developing food based interventions 1s lack of
reliable data on provitamn A carotenotd content of foods Studies
were therefore undertaken to determine the carotenoid profile of a
wide variety of Indian foods using, HPLC techmque Analysis of green
leafy vegetables showed that Beta-carotene (BC) is the most
predominant provitamun A Besides the conventional vegetables
leaves of many less famihar and region specific plants were found to
be good sources of BC Some of the newer vaneties of amaranth
carrot and sweet potato contamn significantly higher concentration of
BC than the traditional vaneties Selective propagation of such high
carotene foods through horticulture programs would go a long way
mn combating VAD Apart from cultivar differences carotene content
of vegetables varies with the stage of maturity season and application
of cherucals For instance BC concentration of vegetables was found
to be ligher in winter than in summer Processing and cookmg also
have a significant impact  Our studies showed that cooking with a lid
sautemg with o1l and adding lime juice or tomato to the recipes help
1n the retention of BC While prolonged cooking as m the preparation
of carrot/pumpkin sweets causes constderable loss mn carotene
Pickling, a common method of food storage also results i vanable
losses This information 1s useful not only for accurate assesment of
dietary intake of vitamin A, but also for nutrition communication
programs to promote appropriate methods of preparation to mimumise
carotene losses

Brolome Sigmificance of Vitamm A Deficiency Growth and inflammation

DIETARY SOURCES OF VITAMIN A WEIGHED FOOD INTAKES
OF PRESCHOOL AGE CHILDREN IN RURAL CENTRAL JAVA,
INDONESIA ThNiauk SH (1) MI Dibley (2) S Dawiesah Ismadi (3)
M Serdula (4) CL Kjolhede (2) T Sadpmmn (3) (1) Nutritton Academy
Yogyakarta Indonesia, (2) Johns Hopkins University Baltimore USA
(3) Gadjah Mada University Yogyakarta, Indonesia, (4) Drvision of
Nutrition Centers for Disease Conirol Atlanta, USA

Quantitative mformation about the level of vitamm A and sources of
dietary vitammn A of preschool age children 1s an important prelininary
step to designmng appropriate community based dietary mterventions to
prevent deficiency  As part of the Dietvita study a commumty based
assessment of dietary mtake of vitamm A was conducted using weighed
food ntakes and a stable 1sotope method to measure breastmilk volumes
The obyective was to quantify the level of vitammn A mtake and identify the
various sources of vitamm A mn the diets of preschool age rural children
The data was collected from a sample of 296 children aged 6 through 47
months at enroliment, over a two year period startmg m October 1990
During thus survey period average two weekly breastmilk mtake was
measured m 94 children usmg a deuternum oxide method Breastmiltk
vitamm A was measured usmg standard HPLC methods Nutrient intakes
were calculated usmg the International MimList database A total of
1 776 days of observation provided information about 30 321 eating
events mvolving 15 069 recipes & 3 053 foods Average vitamnn A intake
across all ages was 201 RE/day with a shightly higher level of intake (245
RE/day) m chuldren 6 to 11 months Breastmilk vitamm A accounted for
67% of vitamin A mtake of children 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 vitamin A for children over 24 months were eggs/milk (31% of
dietary vitammn A intake) frurts (30%) &. green leafy vegetables (9%)
There were no differences in vitammn A intake by gender

REDUCTION IN SERUM RETINOL AND URINARY LOSS OF
VITAMIN A IN CHILDREN WITH ACUTE DIARRHEA 10, Alvarez,
E Salazardundo CB Stephensan J Santisteban A Cofarosss and S Blount

Umversity of Alabama at Birmingham AL 35294-0008 and Universidad

Poruana Cayetano Heredia {UPCH) Lima Peru

Acuta diarrhea pnaumoma and sepsis have been shown to cause unnary
axcretion of ratinol and retinocl binding protein (RBP} This study included 101
children 12 yr old admitted for treatment of acute diarrhea to UPCH
Rehydration Uit Uninary loss of retinol/RBP was observed in 86% of the
childran at the time of admission Excration continued daidy thraugh the period
of hospitalization wiule diarrhea was stll present Of the 16 children stll
hospitalized on day 5 63% continue to excrote significant amounts of
retinol/RBP in the urine Rotawvirus infaction (p =0 001) and history of fever
(p =0 042) ware associatad with excretion Raducing substances (p=0 0001}
and glucoss (p=0 0001} in the stools (i @ markers for soventy of rotavirus
infection] were strongly associatad wath retinol excretion and showad a dose
rasponse relatlonstup

Uninary axcration of ratmol/RBP was positively corraelatad with urinary total
protein  urinary 2 acid glycoprotein and serum concestration of aacd
glycoprotain {an acute phase protemn) and nagatively corrsiated with the ratio
of sarum transthyratin {TTR) to RBP (1 @ TTR/RBP} Large excretions were
observed predominantly in children with a serum TTR/RBP<1 A lower serum
TTR/RBP ratio indicates an increase in tha level of uncomplexed {low molecular
weight) RBP-Retinol which can filter through tha glomeruius m sigmificant
amounts and may excead the reabsorptiva capacity of the tubuh of the kidney
thus feaking into the uring Interestingly serum ratinol levels {umoltfit+S D}
decreased as a function of duration of diarrhea {day 1 n=104 Q0 54 :0 23 day
3 n=55042+018 day5 n=12 037+0 22) In a subset of 52 children
who had diarrhea for more than 3 days their serum retinol dropped from
053+023anday 1to 043+0 17 on day 3)

These results indicate that acute diarrhea 1S accompanied by a reduction in
sarum ratnol and a concormitant excretion of retinol/RBP in the unine  Although
a cause-affect relatonship has not been demanstrated yat betwaen these two
phenomena they ara both associated wath the acute phase reaction Depletion
of witamin A stores and progression to persistent diarrhea are two hkely
consequences of these phenomena
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Epidemiology of Night Blindness During Pregnancy in Rural Nepal
P Christian, KP West Jr SK Khatry J Katz RJ Stoltzfus RP Pokhrel
Center for Human Nutnition and Dana Center for Preventive
Ophthalmology Johns Hopkins Unuv Baltimore MD 21205 and The
National Society for the Prevention of Blindness Kathmandu Nepal

Very little 1s known about the epidemology and natural lustory of mght
blindness (XN) of pregnancy In rural Nepal XN occurs n an estimated 10
20% of pregnant women Risk factors of XN durning pregnancy were
assessed using a matched case control design mn the south eastern plams of
Nepal where a randomized chmecal trial 1s underway supplementing women
of reproductive ages with low dose vitammn A or 8 carotene to determune 1ts
impact on pregnancy outcome and early infant survival Cases were
identified through a surveillance system and venfied by additional probing
Controls were randomly selected from non XN pregnant women matched
for gestational age Cases and controls (N=90 pairs) were mnterviewed and
examined at home soon after bemng idenhfied Nutritional assessment
mchuded estimation of serum retinol hemoglobin and anthropometric status
and food frequency intake

Matched pair analyses revealed that controls were more likely to have

consumed mulk (Odds Ratio=24 95% CI1248) whey (OR=21
95%CI 1 1-4 4) mangoes (OR=7 95%CI 1 2-42 3) and dark green leaves
(OR=2 4 95%CI 1 3-4 6) in the previous week Serum retinol of cases was
10ug/d] lower than the controls (p<0 0001) and was associated with intakes
of vitamm A foods Weight {(by 2 2 kg) mud arm cicumference (by 0 7 cm)
and Hb levels (by 0 76 g/dl) were also signtficantly lower in cases XN
women were more likely to report a poor appetite (OR=3 0 95%CI 13
6 8) nausea (OR=30 95%CI3 5 7 3) diarrhea (OR=30 95%CI 11 78)
painful unination (OR=22 95%CI 11 44) and lower abdominal pamn
(OR=20 95%CI 11 37) XN during pregnancy appears to be related to
vitamin A deficiency anemua and increased nisk of morbidity thus posing a
significant nsk to women s reproductive health and nutrition Funded by
USAID Office of Health & Nutrition, Washington DC
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ACUTE RESPIRATORY INFECTIONS PREVENT IMPROVEMENT
OF VITAMIN A STATUS IN YOUNG INFANTS SUPPLEMENTED
WITH VITAMIN A M_Mupbur Rabman, D Mahalanabis J O Alvarez
M A Wahed M A Islam D Habte M A Khaled International Centre
for Diarrhoeal Disease Research Bangladesh and Departments of
International Health and Nutrition Sciences University of Alabama at
Birmmgham AL 35294 USA

At immumization contact 165 mfants 22 months old were randomly
assigned to receive either 15 mg vitamin A (retinyl palmutate) or placebo
Three such doses were given at monthly mtervals with each diptheria
pertussis tetanus and oral polio (DPT/OPV) immumzation dose The
diarrhea and acute respiratory infection (ARI) morbidity was sumilar m the
vitamn A and placebo groups However the duration (days/ chuld year
mean+5D) of ARI was less 1 the vitamin A group compared with placebo
group (27 6+17 1 vs 40 8422 7 p=0005) Fasting retmol
concentrations were measured at entry and mn 61 mfants the relative dose
response {RDR) test was done one month after the third vitamm A dose
Eighty eight percent of the infants had serum retinol concentration <0 70
pmol/L at entry After 3 months the serum retnol levels mmproved
significantly 1o both groups and mn the vitamn A supplemented group the
serum retnol concentration was significantly better than that n the placebo
group (p=002) However 61% of the mfants remained deficient despite
vitamun A supplementation  Among vitamin A supplemented mfants only
diarrhea and ARI morbidity during the 3 month period were compared 1n
childrer with normaf versus children with abnormal RDR at the end of
the supplementation period  ARI episodes were more frequent (n the
supplemented wnfants who remamed vitamin A deficient at the end of the
3 month period (p=0 027) Also the cumulative duration (days
mean+8D ) of fever and cough was 5 0+2 § i the normal versus
11 24:6 O mn the deficient group (p=0 04) The results of this study
suggest that a large proportion of nfants remam vitamm A deficient even
after large dose vitamm A supplementation because of frequent respiratory
nfections particularly those accompaned by fever

Oral Preseniations

Usmg Ethnographic Methods i Uitamn A Deficiency Research

FOCUSED ETHNOGRAPHY FOR COMMUNITY ASSESSMENT
OF NATURAL FOOD SOURCES OF VITAMIN A HV Kuhnlein
GH Pelto LS Blum PJ Pelto and Members of TUNS Comnuttee II 6
(1992-94) Centre for Nutrition and the Environment of Indigenous
Peoples McGill University Montreal Quebec Canada and Dept of
Anthropology University of Connecticut Storrs CT USA

Providing vitamm A as natural food available m commumties 15 viewed
as an effective long term strategy for the alleviation of vitamin A
deficiency However there are notable difficulties m understanding the
complexities of what food 1s available what are 1ts vitamin A contents
how much 1s eaten and why 1t 1s eaten as well as understanding the
behefs and behaviors specific to climcal vitamin A deficiency A
systematic procedure to gather this information was created bv drawing
on tools and techmques from the disciplines of anthropology and
mutrition  The procedure addresses food 1dentified mn the local food
system cultural behefs influencing consumption by women and young
children ecological economic and cultural constramts to the use of
vitamin A rich food and local understandings of deticiency Tools
included community food sources data tables food frequency marhet
survey key informant interviewing belief and behavior mapping and
structured interviews  Field teams evaluated the procedure in Canawan
Philippines including wet and dry seasons Cajamarca Peru mcluding
rural and suburban areas a rural village in Niger Douman Village PRC
and Sheriguda Village m Andra Pradesh India This diversity of cultures
and environments showed the procedure effective and able to provide
essential information for food promotion programs for vitamm A
deficiency prevention (Sponsored by IDRC 92 0224 00)

84

BELIEFS AND BEHAVIORAL FACTORS AFFECTING VITAMIN
A DEFICIENCY IN NIGER LS Blum and GH Pelto Departments of
Anthropology and Nutritional Scences The University of
Connecticut Storrs CT USA

Ethnographic research was conducted in two ecologically distinct
areas in Niger to describe beliefs and behaviors affecting vatimin A
mtake and management of signs and symptoms of clinical
deficiency A two stage design was used, mvolving key informant
mterviewing followed by structured interviews with samples of 100
women in each study site  The paper describes findings reflecting
local belefs and practices for potential health education messages
For example among cultural concepts of relevance for message
development s the belef that the quality and quanfity of blood
m the body 15 critical to health but that blood 1s hughly vulnerable to
negative effects of work and 1llness The consumption of foods felt
to be blood nnich  which include hiver and fruit and vegetable
products rich in vitamin A 1s thought to return new blood to the
body thus increasing circulation and positively affecting overall
health. Nightblindness 1s recognized and treated at home with food
remedies However while appropriate foods are used the amount
and duration of consumption s frequently too short These findings
could facihitate the design of culturnlly appropriate messages geared
to increase the quantity and length of time of intake of home
treatments The study also examined the effects of structural and
economic factors influencing care seeking behaviors Results
llustrate that Hausa tenets dictating gender roles affect treatment
practices For example women are required to request permussion
from therr husbands te conduct activibes beyond the daily routine
leading to a significant waiting period before care 1s sought for
advanced signs of xerophthalmia which are recognized and
considered sertous Smce men control household economic
resources women must obtain money from their husbainds before
accessing treatment additionally affecting delay in care seeking
These findings indicate that men must be a primary target group n
any health related intervention.
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SUSTAINABILITY IN VITAMIN A PROGRAMMES | Darnton Hill P Nestel
OMNI Project/USAID JSI Arlington VA 22209 USA

Vitamin A deficiency disappeared in Europe without the need for
spectalzed programmes presumably through increased affluence and
improved nutntion over time In countries where micronutrient deficiencies
are public health problems the need for programmes to contihua over a very
long ttme span 1s essential partcularly for iodine and ron but also in poorer
populations for vitamin A Supplementation withrcapsules was orniginally
conceived as a short term maasure but in some countries that need will
remain for many years yet Given the current cost of supplements which
most countries cannot afford now without donor assistance questians of
sustainability anse To address this some countries use targeted
approaches However the issue remains that those who get the capsules
are often those not most at nsk Fortification i1s often descnbed as a medium
term approach but based on the expenence of industnalized countnies
should be considered a long term mtervention Where the costs are passed
onto the consumer and the food industry routinely fortifies food such
programmes are potentially sustathable However there are issues here of
the most affluent consumers not being those mest at nisk of deficiency and
the amount of government or donor investment needed to start up
programmes Small scale agncultural approaches including home gardens
and the growing of micronutrient rich foods are often described as the most
sustainable interventions but these are currently being questioned Leaving
aside the 1ssue of carotenoid bigavafability the evidence for home gardens
being sustainable Is not impressive Finally nutriion education is seen as an
integral part of prograrn sustamnability However the beneficial impact of
nutrition education on micronutrient or vitamin A status 1s weak although
there are a couple of good examples The OMNI project of USAID 1s
supperting a variety of approaches ta combating vitamin A deficiency and
intends to evaluate their effectiveness 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 1s important because
conventional indicators of nutrent adequacy especially biclogicai indicators
for vitamin A are relatively insensitive to dynamic changes in the economic
and social environment One example is the income 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

Giher interventions for Prevention and Gontrol of Vitamin A Defciency

South to South Techmeal Cooperation as a Sustamnable Solution for the Problem
of Vitamin A Deficiency C_Siandwazi CRHCS/ECSA Arusha, Tanzania.

South to South Techmical Cooperation or Technical Cooperation Between Developing
Countries {TCDC) 15 the proviston of technical assistance from one developmng country
to another often aimed at filling a technical gap/exchange of experience 1s not only
desirable but should be supported as one of the solutions to sustainable elimmation of
witamin A deficiency It 1s well known that countries are at different levels of
development Therefore TCDC can be a major strategy to share expenences and
lessons learnt among developing countries for sustamable virtual elimmation of not
only vitamin A deficiency but a number of other nutritional problems as well

South/South Techmecal Cooperation 1f effectively planned and supported can bring
about sustamnable results for the followimng reasons a} Adaptability of techmical
assistance to local conditions 1s ligh because of simtlarities m the socio-economic
structures of countries exchanging technical assistance b) Better appreciation of the
political environment can lead to greater commitment for development of approaches
upon which further support could be built  Development partners from the North have
often prepared programmes for the South without adequate considerations of the
South oriented characterstics These programmes have not been sufficiently
mternalized and have failed to mspire commitment from countries

What 1s bility? S bility consists of these essential elements a) Duration
of Project to Institutionahze/Internahize project characteristics to mspire commitments
and build a Sense of Ownership b} Institutional and human capacity building ¢)
Funding that allows for mternalization of project charactersstics Flexible Support that
allows for a minmmum of 5 years for small scale and 10 years for large scale projects

Opportumties for TCDC Through South/South Technical Cooperation the following
could be achieved a} Sustainable capacity building Developing genuine rapport and
partnerships that builds on mutual respect for each other as professional colleagues
helps in movitation and ensuring long term support to a project b) Strengthened
mstitutional framework for project unplementation ¢) Advocacy for increased
government support to ensure continuity and growth d) Agenda development that 1s
flexible country specific/relevant and adaptable to local situations and realibes
develops a sense of ownership of the project among communities e) human capacity
building both 1 skills and knowledge the framework for project implementation f)
Develop and forge parmerships with Centers of Excellence to buld capacities in
traming research and programme Implementation e g  CFNI as a relevant Center of
Excellence to Africa and strengtheming potential centers e g ECSA ORANA g)
Virtual Eimmatton of PEM as a pubhe health problem

Denors and development agencies should renew their efforts to support TCDC
Support 1s needed for information and data sharing
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VITAMIN A STATUS OF ZANZIBARI FIRST-GRADERS: INFLUENCE
OF PARASITIC INFECTIONS AND IMPACT OF DEWORMING RJ
Stoltzfus M Albonaco HM Chwaya J Tielsch, L Saviola
Department of International Health The Johns Hopkins
University Baltimore MD USA, The Ministry of Health
Zanzibar and Programme on Intestinal Parasatlic
Infections, WHO, Geneva

Children in Sub-Saharan Africa carry a remarkable
burden of parasitic infections and relatively little is
known about the influence of those infections on vitamin
A gtatus Furthermore current parasite control
strategies use school-based approaches, but there is
lattle information about the magnitude of vitanin A
deficiency in school~aged children In Zanzibar data on
vitamin A deficliency have been lacking Animal sources
of vitamin A are rarely consumed and peocple experience
seasonal shortages of food especially vegetables
Xerophthalmia 15 not noted as a public health problem;
other measures of vitamin A deficiency have not been
assepsed We recently evaluated the nutraitional impact
of a school-based deworming program implemented on Pemba
Island by the MOH, Zanzibar For evaluation purposes
program and non-program schools were randomly asslgned
and 12 schools were randomly selected to participate in
the program evaluation The aims of the present study
were (1) to measure the prevalence of subclinical vaitamin
A defaciency (assessed by modified relative dose
respongse MRDR) in fairst-graders (2) to describe the
cross—-gectional associations of vitamin A status and
parasitic infections and (3) to measure the impact of
deworming on vitamain A status To achieve these
objectives we measured the MRDR of 510 first-grade
children befare the deworming program was started
Twelve months later MRDR was again carried out in 410 of
these children Half of the children were in non-program
schools and half received six-monthly deworm:ing as a
single 500 mg dose of mebendazole At baseline 86% were
infected with hookworms 91% with Trichuris and 65% with
Ascaris Sixty percent were infected with malaria and
37% had detectable hematuria evidence of urainary
schistosomias:s The vitamin A findings will be
forthcoming (Funded by the USAID Office of Health and
Nutraition )
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INTEGRATION OF VITAMIN A SUPPLEMENTATION WITH
EPI PROGRAMME IN BANGLADESH AN APPROACH TO
INCREASE COVERAGE OF VITAMIN A ADMINISTRATION
AMONG INFANTS R Karim M Shahjahan, S Begum S Begum
and I Kabir INFS Dhaka University Chsldren s Nutnition Unit, SCF
(UK) Dhaka, Institute of Public Health Nutntion (IPHN) Dhaka
IPHN Dhaka UNICEF Dhaka Bangladesh

An mvestigation to see the impact of integration of vitamin A
(VA) supplementation with the successful Expanded Programme on
Immunization (EPI) Programme it Bangladesh was undertahen
Relevant dc were ¢« d and a few concerned semor staff
members were mterviewed Durning 1989 the vitamn A
supplementation coverage rate among the chuldren aged 6 to 72
months was 35% The coverage for under one year children was 26%%
duning that time To improve the coverage among the under one year
chiidren the programme was integrated with the EPI during 1991
and 50 000 IU of VA were admimstered at each EPI contact 1€ 6
10 14 and 36 weeks of age Coverage rate wcreased over 8072 but
the questions arose of (1) mamtenance of requred dose and (1) any
toxic effect due to hypervitaminosis From 1994 the dose has been
reduced to 25 000 IU at each contact. and the admmstration was
done at metered dose by pumping method. The coverage during
December 1994 was about 799 though the Immumnization coverage
rate was above 90% The lower VA coverage than the immunszation
was due to some admusustrative problems and attitude of field staff
During March Apnil 1993 National Immunization Day (NID) was
observed for mass OPV administration and VA was also mtegrated
with it The coverage was over 90%

It can be concluded that, the mtegration of VA supplementation with
a successful propramme hke EPI can mncrease the coverage at an
optimum level It 15 especially important in countries hike Bangladesh
where the magmitude of vitamin A deficiency even among the infants
are lugh Admumustrative factors also play a role m determining the
level of out\put of integration of the two separate programmes
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Other Interventions for Prevention and Control of Mitanun A Deficiency

SAFETY ASPECTS OF VITAMIN A ADMINISTRATION F_Chytl,
Department of Biochemistry Vanderbilt Unmiversity School of Medicine
Nashville TN USA

The populanzation of deleterious effects of rather ugh doses of
vitamin A {(retinol) and its denvatives the retinoids especially rebnoic acid
which result in toxic effects mcluding teratogemcity has certanly
contnbuted to the notion among lay people that these compounds are toxic
The same understanding exists among most physicians who were probably
at no time dunng their educatton nstructed that vitamin A has an essential
function in organs other than the eye

In this contnbution a different rather unprecedented approach will be
described and evidence will be presented to show that retinyl palmitate can
be admministered safely to such a sensitive group of patients as human
neonates  Safety aspects of retinyl palmitate adminstraton will be
reviewed retrospectively in two studies

Since the first study mnvolving prematurely born babies was imbated 1n
1586 more than 350 very low birth weight babies (below 1300 g) were
treated with a repeated mtramuscular injection of 2000 I U As of this
wnting none of the treated neonates showed signs of toxicity as for
mstance bulbing of the fontanelle The fast momitaning of the blood level
of vitamin A allowed the attending physician to lower the next dose or to
discontinue the dosing if the concentration reaches more than 80 ug/dl

Tn the second study another approach was taken when the safety of
retinyl palmatate application was evaluated in children suffermg from RSV
infecion These children were 1 to 6 months old and the admunistration of
retiny] palmitate was oral Some children were given 12 500 [ U or 25 000
1U 1 a single oral dose Alternatively some received additionally the
same dose 24 hours later resulting 10 a cumulative value of 25 000 or
50000 IU None of the 21 treated cluldren showed any sign of chinical
toxicity

In conclusion based on the two studies 1t 1s fair 1o conclude that
vitamin A mn the form of retinyl palmutate can be administered 1n small
doses to neonates without any apparent signs of clincal toxicity

Supported mn part by USPHS grant HL 14214 and the Thrasher Fund
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USE OF NUTRITIONAL SURVEILLANCE PROJECT (NSP) TO
MONITOR TRENDS IN VITAMIN A CAPSULE DISTRIBUTION
SK Baker TA Khan A Hye MF Kirwan MW Bloem Helen
Keller International PO Box 6066 Gulshan Dhaka 1212
Bangladesh

Vitamin A deficiency has been well documented as a public health
problem 1n Bangladesh Since the early 1970s high potency vitamin A
capsules (200 000 IU) have been distnbuted twice a year to all children
between the ages of 6 months and 6 years

In Apnl 1990 HKI and a number of partner organizations set up a
nutnitional surveillance project (NSP) based on sentinel sub districts 1n
rural areas and sentinel slums 1n urban areas From the original 10
sentinel rural sub districts and 4 urban stums 1t has grown to 35
sentine] rural sites 4 urban slums and 19 partners The NSP collects
mformation on health nutntion and socio-economuc status from around
18 000 children every two months Vitamin A capsule (VAC) coverage
has been momtored from the inception of the project The NSP shows
that rural distribution 1s uneven usually ranging from 31% to 57%
with coverage 1n the majonty of areas under S0%

The NSP has proven successful 1n momtoring changes over time One
important change was a drop m rural coverage % 31% when there was a
VAC supply problem due to a change 1n donors supporting the
program A second was a substantial increase 1n rural coverage to 87%
following the combination of VAC distribution with the second day of a
national campaign for polio vaccination for all children under 5
Recently the Government of Bangladesh has built on this imtiative to
hotd a center based National Vitamin A Week and VAC coverage will be
assessed through the NSP augmented by an additional survey of urban
areas Results of this special week will be included i the presentation

Of related interest 1s the prevalence rates of mght blindness among
children 24 59 months which vary between 0 6% and 1 8% Clear
seasonal patierns emerge with rates especially high dunng the October
through December penod

Untammm A Status Methodology

COMPARISON OF HEPATIC VITAMIN A STORES ESTIMATED BY
THE DEUTERATED RETINOL DILUTION TECHNIQUE OR BY
ANALYSIS OF HEPATIC BIOPSY SPECIMELNS IN BANGLADESHI
SURGICAL PATIENTS MJ Haskeli, GJ Handelman AD Jones JM
Peerson A Rabbi MA Awal MA Wahed D Mahalanabis and KH
Brown Prog n Int1 Nutrition and Dept of Nutrition Umv of
Californa Davis CA Dhaka Medical College Hospital Dhaka
Bangladesh and the International Centre for Diarrhoeal Disease
Research Dhaka Bangladesh

Hepatic stores of vitamin A were estimated i 31| adult Bangladeshi
surgical patients (M=15 F=16) by the deuterated retinol dilution (DRD)
technique and by analysis of the hepatic vitamin A concentration of a
liver biopsy specimen obtamned during surgery for peptic ulcer or gall
bladder disease Patients ranged i age from 21 65y and had an average
BMIof 177+ 3 4 kg/m® They recerved 0 753 pmol/kg body weight of
d4 retinyl acetate orally 9 11 d prior to surgery Blood was drawn on
the day of surgery and on the day prior to discharge (18 25 d post dose)
for measurement of the plasma ratio of retinol d4 retinol Hepatic stores
of vitamin A were estimated as per Furr et al (AJCN 49 713 6 1989)
using the average of two 1sotopic ratio measurements Estimated mean
hepatic vitamin A stores were similar by both techniques 0 098 + 0 066
mmol (biopsy) vs 0093 + 0 052 mmol (DRD) Regression analysis was
used to compare results of the isotope dilution techmque with analysis of
hepatic vitamin A concentrations which ranged from 0021 0252
pmol/g A significant linear relationship was found between the two
techniques (r=0 69 p<0 0001) and the least squares regression line was
not significantly different from y=x (p=0 674) Agreement between the
techniques was poor in 3 patients who had chimeal histories consistent
with erther poor absorption or retention of the dose of labeled retinol
When these 3 patients are omutted from the analysis the hnear
relationship 15 1mproved even when only a single 1sotopic ratio
measurement 1s used to estimate hepatic stores (r=0 82 p<000001)
Supported by Office of Nutriion USAID

VITAMIN A (HOLO RBP) IN DRIED WHOLE BLOOD SPOTS BY
HIGH PERFORMANCE CAPILLARY ELECTROPHORESIS (HPCE)
JH Humphrey Yinfa Ma Yongqin Ma NE Craft Dav
of Human Nutritaion Johns Hopkins School of
Hygiene and Public Health Baltamore MD USa
Div of Science NE Migsouri State Universaty
Kirksville MO Craft Technologies Wilson NC

We have previously described an HPCE method
for analysia of holo-RBP from 2 drops of whole
blood collected and air-dried on blood collection
filter paper We have now ainvestigated the
effects of several storage conditions (UV laight
temperature duration and humidity) on stability
of the holo-RBP analyte Thairty £resh blood
samples were analyzed for serum retinol
concentration by HPLC and spotted on blood
collection filter paper (Schliecher and Schuell
grade 903) Dried specimens were subjected to the
following conditions 4 levels of temperature (-
70 ¢ -20 C 4°C and 25 C) for 1 and 6 months 3
cycles of freeze thaw 365 nm UV light at 24
anches for 1 4 and B hours storage in sealed
plastic bag with and without desiccant at ambient
humidity for 3 months storage in 30% and 90%
humidity for 1 and 3 months Specimeng were then
analyzed by HPCE and values compared to those
obtained by HPLC

Holo-RBP was stable at <4 C among specimens
stored at room temperature there was loss in the
holo~-RBP peak and a new peak emerged We are
currently investigating this new peak to determine
1f 1t contains holo-RBP in an igomerized form
Holo-RBP content of specimens stored in sealed
plastic with and without desiccant were samilar
Specamens were stable at 30% humidity £for 3
months but there were losses after 1 month at 90%
humidaty Specimens were stable under the freeze-
thaw and UV light conditions tested {(Funded by
the Thrasher Research Fund and Office of Health
and Nutrition USAID [Cooperative 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 Raghuramulu o
Rukmini K Visweswara Rao GNV Brahmam and
Vinodini Reddy National Institute of Nutrition
Indian Council of Medical Research
Hyderabad-500007 AP India

Liver concentrations of vitamin A are commonly
used as a measure of vitamin A status When liver
reserves are lower but without any clinical signs a
marginal status is  known to exist Several
indicators have heen suggested to identify this
group More recently a modified relative dose
respense (MRDR) test has been suggested to be a
good 1indlcator The procedure measures the serum
levels of retinol (R) and 3-4 dehydro retinol (DR} 5
hrs after oral dose of DR The MRDR 1s calculated
as a ratio of DR to R The present report 1s to
validate this test in undernourished children A
total of 24 children of both sexes in the age range
of 5-11 years were studied After an overnight
fast each child was glven orally 3-4
didehydroretinyl acetate in oil at the dose of 100
ug/kg body weight A single wvenous blood sample
was obtained 5 hrs after the dose Upon completion
of the initial test they received either crude palm
oil (8 ml = 2400 ug/3-carctene) or retinyl palmitate
(600 wug retinol) daily for 60 days and MRDR test
was repeated The results indicated that serum
retinol values were significantly related inversely to
the MRDR ratio Based on regression lines and by
the pownt of iIntersection it was found that MRDR
ratio of 0 046 is the cut off as indicator of adequacy
or inadequacy in vitamin A nutritional status All
the children were found to have less than 0 046 MRDR
after treatment with wvitamin A or red palm ol
indicating the adequate tissue stores It may thus
be concluded that MRDR is a good indicator of
vitamin A nutritional status

CASUAL VS FULL BREASTMILK EXPRESSION
EFFECTS ON MEASUREMENTS OF VITAMIN A AL Rice RJ
Stoltzfus 'CL Kjolhede °A de Franasco ‘MA Wahed
!J Chakraborty 'The Division of Human Nutrition The Johns
Hoplans Umiversity School of Hygiene and Public Health
Balhmore MD USA ‘International Centre for Diarrhceal
Disease Research Dhaka Bangladesh

DPuring the enroliment round of a community based matermal
vitamin A supplementation study of lactating women (2 + 1 wk
postpartum) in Matlab Bangladesh we randomized study
particapants to two methods of breastmiik collection For
casual breastmilk collection mothers (n=110) manually
expressed < 5 mL of breastmilk during their home visits
{median time of collection=1145 h range 0920-1735) For full
breastmlk collechon mothers (n=110) came to a clinic where a
manual breast pump was used to express the entire contents
of one breast which had not been used to feed an infant for 2
2 h (median time of collection=1200 h range 1045-1355) Al
mlk samples were analyzed for their fat content using the
creamatocnt test and for vitamin A using HPLC techmqgues

The fime postpartum time of day of sample collection and
tine since last feed all influence the fat and therefore the
wvitamun A content of individual breastmik samples A
challenge i designing population-based surveys of
breastmilk vatamin A content is that one must either obtain a
representative sample of milk or else control for the vanaton
in fat content Expressing vitamin A content as a ratio to milk
fat is a promising strategy for controlling for this sampling
varniabhion We will report whether population results from full
breastmilk expressions differ from casual samples of milk
after controlhng for mlk fat content

The use of breastmlk vitamun A content as an indicator of
vitamin A status at the commumnty level has recently been
recerving increasing attention However appropriate
methods for breastmlk sample collection and analysis have
not yet been extensively tested The results from thas study
will have practical implications for those planming such
populabion-based studies in the future (Funded by USAID
Office of Nuixition)
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EVALUATION OF PARAMETERS OF VITAMIN A STATUS USING DATA
FROM BREASTFEEDING AND NON BREASTFEEDING WOMEN

S dePee Y Yumar CE West Muhlal Department of Human Nutnion
Wagemmn_en Agricultural University The Netherlands and Nutrition Research and
Developmens Centre Bogor Indonesia

Data from a cross sectional study {unpublished) and an intervention study (The
Lancet 1995 346 75 81) in breastfeeding and non breastfeeding women mn West
Java were used to answer the tollowing questions on vitamin A status parameters
* Breastnulk retinol content

1 Does mlk reunol concentration depend on the age of the breastfed child?
2 Should mulk retinol concentration be expressed per volume or gram milk fac?
Modified relauve dose response (MRDR) method
> How sensittve 15 the MRDR method to detect marginal serum retunol levels?
4 Daes the MRDR method behave differently 1n breastfeeding and non
breastteeding women?
Detecting change i vitamin A status
> Which parameter 1s most sensitive for detecting a difference 1n change of
vitamm A status?
We have found the following answers to those questions
1 The concentration of retinel and of fat in mulk were both lower 1n women with
a breastted child younger than 7 mo (n=67) as compared to those with an
older child (n=108) The reunol content of mulk fat was the same for all
women which was alsa true for serum retinol content
The difference 1n change as found 1n the mntervention study between the
enriched wafer and the control wafer group required 36 and 139 women per
Jroup when nulk retinol concentration was expressed n terms of volume and
of fat respectively Thus mn terms of volume 15 better
Of 9™ breastfeeding women with serum retigol <0 70 pmol/L 26% had a
MRDR ratio indicating normal vitamin A stores (<0 06) Such a difference
cannot be explained by low retmnol binding protein (RBP) levels or wfection
Breastfeeding women had a sigruficantly lower serum retinol concentration for
a given DR/R rauo than non breastfeeding women This raises the question
whether different cut off values should be used for different population groups
The difference between the entiched wafer and the control wafer group could
have been detected for breastmulk retunol concentration MRDR method serum
RBP and serum retnol with groups of 6 53 35 and 19 women
respectively For this population with baselne serum retinol levels of 0 85
pmol/L serum retinol was thus the most senstuve to detect a difference m
change of vitamun A status
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Prevention and Gontrol of Mitanin A Beficiency n Central America

INDIRECT CONTROL FOR THE MARKETING OF FORTIFIED FOODS

SUGAR WI™H VITAMIN A AND SALT WITH I10DINE THROUGH
MICRONUTRIENT CANTONAL SCHOOLS N Ramirez Nutrition Program
UNICEF and THE MINISTRY OF EDUCATION Guatemala City GUATEMALA

Guatemala initiated a sugar fortification program with vitamir A n the early
705 becoming the pioneer in this field However the program did not include
an effective monitoring and control system in order to determine n what
condition fortified foods reached the poputation In 1992 after an intiative
launched by the San Carlos Un versity 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 foads with technicat assistance from UN CEF ard support
from the National Comimission on Food Ennchment and Forhification which was
created to ensure enforcement of the law From the total official rurai schools
scattered In the 22 departments of the country 417 micronutrient sentinel
schools were randomty selected Teachers were traned on the importance o
fortified foods consumption the imphcations 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 was established
in every school The study had a duration of one year with active participation
from the decision making level the regional directors supervisors school
principals teachers students and their familles achieving an excelient level of
reception of program messages The samples were analyzed n laboratories
from INCAP  The results obtained help to determine the level of fortificat on
contained in sugar and salt reaching the homes and tne amount of micrograms
(ug) of retinol and parts per millien {ppm) of lodine that these children are
consuming Preliminary analysis show that 67 49% of sugar samples have less
than 10 pg and from these 33 4% are under 5 ug 27 1% are between 10 20
ug 5 4% are over 20 ug and only 0 01% do not contain retinol  Eventhough the
sugar fortfication process has receved improvetments it 1s necessary to join
forces In erder to optimize the program  tn the case of odized salt 30 6% of the
samples meet the levels determined by aw 30 00 pprmy 57 8% are under
30 ppm and from these 34 8% show levels under 15 ppm 1 8% are over 105
ppm and only 8 8% do not contain 1odine

IDENTIFICATION OF CULTIVARS OF A WIDELY CONSUMED MESOAMERICAN
SQUASH OF HIGH B8 CAROTENE CONTENT F Vasquez B Barrientos
E Pretzanzin E Carrillo A Morales K Molina® R Benavides!
y O Dary?! School of Agronomy Universidad de San Carlos de
Guatemala and T"Institute of Nutrition of Central America
and Panama (INCAP) Cuatemala City Guatemala

Infants (1 3 years old) are the most at rish group to
suffer vitamin A deficiency Fortification of staple foods
15 insufficient to puarantee coverage of this group
Therefore promotion of appropriate vitamin A rich waning
foods 15 needed A Mesoamerican squash (Cucurbita sp) 1s
widely utilized 1n Guatemala and neighboring countries as one
of the most common foods introduced early in the weaning
period The purpose of this study was to identify cultivars
of this kind of squash whose fruits fit consumer
predilection and at the same time are good sources of §
carotene Tt 1s expected that agronomic characteristies of
the promising cultivars could be further improved through
genetic breeding

Twenty squash cultivars were selected from production
regions 1n highland Guatemala Seeds from these cultivars
were planted simultaneously following a4 rectangular 4 x 5
frame with 3 replicates 1n the farms located on the
Universad de San Carlos campus rifty seven variables (31
quantitative and 26 qualitative) were studied 1including
agronomic properties consumer preferences and fruit content
of g carotene and other nutrients

Consumers preferred flat shaped medium to large sized
fruits with deep ribs a smooth and large ring left by the
flower structure and with dark orange flesh The latter
trait was assoclated with the @ caroteme content which
varied from 10 to 60 RE/100 g fresh weight Four cultivars
were identified as promising for further genetic 1mprovement
because they showed good economic and agronomic features as
well as an adequate B carotene content (40 RE/100 g)

A NOVEL AND SIMPLF QUANTITATIVE METHOD TO DETERMINE RETINOL
IN FORTIFIED SUGAR K Molina O Dary M Guamuch and G Pirir
Institute of Nutrition of Central America and Panama
Guatemala City Guatemala

Analytical methods to determine micronutrients are
required for the quality control and gquality assurance of
food fortification programs Quantitative methods are
preferred because of their accuracy and precision However
sometimes these methods are too complicated or laborious to
be practical and they are replaced by semi quantitative
alternatives This has been the case for vitamin A fortified
sugar The existent quantitative assays are based on retinol
extraction by organic solvents which are volatile and
explosive especially in warm conditions typical of the
region where sugar mills are located The purpose of this
study was to develop a quantitative method to determine
retinol in sugar avoiding the use of hazardous solvents

The new method uses a Sep Pak cartridge containing a
C 18 resin Retinol binds the hydrophobic resin which
replaces extraction with solvents Weak bound and interfering
substances from sugar are eluted with 50% isopropanel Then
retinol 1s released with pure isopropanol and quantified by
means of 1ts absorbance at 325 nm 1n a UV/Visible
spectrophotometer

The method shows perfect linearity up to 90 pg/g with
detection and quantification limits of 0 3 and 1 O pug/g
respectively The intra assay variablility is 5 241 37 and
the inter assay variability 1s 13 641 7¥ Values of these
parameters are better or similar than those of current
methoeds Recovery is lower (76/ compared to 90 957) than the
methods based on extraction by solvents However once the
results are corrected with the proper recovery factor which
1s repreducible they are reliable The practical
applicability of this wmethod under mill laboratory
conditions still needs to be confirmed

BY PRODUCTS OF THE REFINING OF AFRICAN PALM (Elaels
guineensis) OIL AS A SOURCE OF CAROTENGIDS AND FAT A
Molina Cruz* R Perez* E de Mejia C de Bosque@ M Selle®

and R Biessani@ »Universidad del Valle de Guatemala @INCAP

Guatemala City

Raw palm oixl (RPO) and 1ts refining soapstock waste are
rich sources of B carotene The effect on carotenoids of
storage or acidulation of soapstocks to convert them into
edible fatty acids was studied together with the use of the
fatty acids 1in the diet of laying hens RPO and 1its
soapstocks were found to contain 550432 and 286122 ppm total
carotenoids (dry weight) these decreased 36% and 48/ after
one year of storage at room temperature Soapstock
acidulation did not change total carotenoids significantly
High performance liquid chromatography (HPLC) analysis
detected less carotenes in the o1l by products compared to
RPO but no change was detected 1n carotenoid composition due
to acidulation In RPO 64x2/ of carotenoides were beta
carotene while 53#4/ and 4646/ were beta carotene 1n
soapstocks and fatty acids alpha carotene accounted for
2040 47 16417 and 19337 of the carotenoids 1n the three
materials Duplicated groups of 9 laying hens depleted of
carotenolds for 3 weeks received as fat 6 8 or 10/ fatty
acids 67 RPO or 5/ animal lard  Carotenoid levels in the
diets were 9 12 and 15 ppm in the fatty acid diets and 33
ppe for the RPO diet  After 3 weeks the carotenoid levels
and pirgmentation of the egg yolks for the RPO and fatty acid
diets were significantly higher compared to the control with
animal lard  There was no detectable change 1n egg weight
or production mnor in food consumption during the 3 weeks
Palm oil acidulated soapstocks 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 El Salvador

A formative research about Vitamin A was carned out in
two comnmunities of the Paracentral region of El Salvador Based
on this study a communication plan was developed educational
messages were designed and materials were adapted to respond to
the cultural context and audience bemng targeted  health
community personnel and mothers of children under five years old

The materials included calendar posters recipe cookbooks
1llustrations and radio programs The pretesting included interviews
and foecus groups The richness of the information was used to
adjust the matenals as to action plans that will guarantee promotion
of practices in the fiture Among the subjects included relative
value of models regarding clothes expressions colors sizes and
mothers' roles and attitudes In the recordings tone of voices
vocabulary duration of dralogue importance of duration of the
background music used in messages Additional relevant aspects
menhoned were the influence of local axailability of foods and its
economic access enabling mothers to mcorporate them nto the
faruly diet

All the elements mentioned provided enough details for the
design of the communication strategy 1n the communities They
were also important to implement other interventions such as the
promotion of specific food crops and commercial exchange of food
products

Other cultural topics that were originally not considered by
the researchers were 1dentified as important factors for the
mmplementation of the program

Surveys
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VITAMIN A DEFICIENCY IN THREE MICRONESIAN NATIONS IN THE
PACIFIC Mimstnes of Health of Kiribati Federated States ot Micronesia and
Marshall Islands Jane Paterson and Selma Khan UNICEF Fip Neal Palafox John
Burns School of Medicine Umiversity of Hawan USA

An assessment of the prevalence of vitamm A deficiency (VAD) has been
undertaken by a vaniety of agencies in three Micronesian nations in the Pacific
Findings of population assessiments to date are described

For Kiribau (population 78 300) anecdotal evidence and chmical observations of the
ocular signs of VAD began from the early 1980 s In 1989 4 614 children aged 6
months to 5 years were assessed and 14 7¢ climcal VAD found A comprehensive
control project began 1n 1991 mcluding 4 monthly capsule distribution to children
from 6 months to > years From Mimstry of Health records and anecdotally m 1995
the prevalence of climcal VAD has dropped among young chuldren but night
blindness among young pregnant women 15 bemg increasingly noted

For Federated States of Micronesia {population 105 930) VAD has been well
defined 1 Chuuk State (population 52 900) In 1989 a statewide survey found that
almost 50% of 3-6 year old children had abnormal vitamin A status as measured by
conyunctival impression cytology  Serum reunol levels ot children 18 months o 6
years assessed as part of a larger study 1 1992 confirmed these results

For Marshall Islands (population 54 700) a 1989 Natonal Nutrition Survey drew
attention to VAD  In 1994/5 serum retnol levels of children aged 2 6 years were
measured (at Instiute of Nutntion College of Physicians and Surgeons Columbia
Umiversity) and the prevalence of VAD was found to be alarmingly high

Prevalence of VAD m Chuuk FSM 1992 and Marshall Isiands 1594

Vitamm A Status Chuuk Chuuk Marshall Islands
18 34 months 3 6 years 1 5 years
n=2i8 n=137 n=444

Normal > =20ug/di 457 237 37

Moderate

deficiency 10 19ug/dl 447 367 5597

Severe

deficiency < !Qug/di 11% 20% 8%

Efforts te coordinate short and long term iterventions to address the problems of
VAD among island populations living on small low lymng atolls and spread across
mullions of kilometres of ocean present a particular challenge and are ongoing

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

Ministry of

No detailed and countrywide information about vitamin A
status has been available for Lao PDR In Apnl May 1995 after
development of a protocol approved by the MOH UNICEF and
WHO two wvillages from esach of 17 Provinces were randomly
selected In each village 100 children aged O 71 months were dus
to be surveyed and 20 of thewr mothers Indicators of vitamin A
status included might bliindness 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 O 71
months and 680 of thewr mothers Night blindness rate was 0 7%
for children aged 24 71 months Five percent of women of
childbeaning age were night blind and 5 4% of lactating women
MNight blindness was exceptionally prevalent in pregnancy 11 5%
Night bhind children and mothers were found in wirtually every
Province [In a sub sample of children whose eyes were examined
one child had Bitot 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 hfe A third of children had not
eaten DGLY during the seven days previous ta the survey Yellow
vegetables and fruits were consumed on fewer than three days
during the previous seven days by about 78% of children and
mothers Night blind children were significantly less hkely to have
eaten DGLV or to have been given fried food

Other factors such as seasonal vanation stll need
investigation But shortage of vitamin A 1s clearly putting children
and women in Lao PDR needlessly atnisk A Plan of Action
focusing on the maost vulnerable groups s being implemented
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B6R. QOF YITAMIN A DE FICIENCY CQJ OL PROGRA! IN

VIETNAM

Ha Huy Kbo, Nguyen Cong Khan Hoang Viet Thang Nauonal
Instrtute of Nutntion Hanor Viet Nam

Magjatta Tolvanen, Nguyen Quang Trung UNICEF Office Hano,
Viet Nam

Vitanun A deficiency has long been one of major nutrittonal problem
survey m Viet Nam Tis was shown by a study carned out m 1985
1988 by the Nauonal Institute of Nutrition (NIN) m collaboration with
the Institute of Ophthalmology The prevalence of active forms of
severe xerophthalima was seven tmes hgher than the WHO cut off
pomt for pubhic healih sipmficance From 1988 with the support of
UNICEF a mass distnbution of ligh potency vitamun A capsule
campaign has started and expanded over the last four years Smce
1992 the vitamm A capsule have been produced locally

As a long term strategy nutntion education and promotion of VAC a
system that promotes a form of domestic agnenlture m which food
gardenng fish reanng and ammal husbandry are mtegraied with the
support of UNICEF and FAO

In 1994 a pationel survey on vitamm A deficiency and protem
energy malnutntion was cared out by the NIN wath the assistance of
UNICEF and Helen Keller International Result of this survey has
shown that the prevalence of climcal xerophthaln:a among under 5
children is lower than WHO cut off pomt for public health
sigmficance Efforts should be contmued m order to sustamn these
success and to reach the goals for the year 2000

GREEN LEAVES ARE THE MAIN FOOD SOURCE OF
VITAMIN A FOR CHILDREN IN SOME AREAS OF NIGER H
Delisie and S Bakarn Dept of Nutntion Université de Montréal
Montréal (Que) Canada

Vitamin A (VA) deficiency 1s a public health problem in most of
Sahelian Africa Information on VA intake and other deficiency risk
factors among children 1s needed for appropnate food based strategies
This study was conducted during the ramny season n 18 villages of
Bouza and Ouallam districts in western Niger Maternal interviews and
a food frequency questionnaire were used in a random sample of 470
weaned children aged 2 4 years All children were weighed and
measured VA status was determuned by the modified RDR test m a
subsample of 144 chuldren Median VA 1ntakes were respectively 273
and 677 RE in Bouza and Ouallam (p<0 001) Nearly half the
children of Bouza had VA mtakes <250 RE compared with 6% 1n
Ouallam Median VA intake from green leaves was 78 ER 1n Bouza
and 587 RE m Ouallam and accounted for 36% and 86% of VA
mntake, respectively Ammal foods provided 35% of total VA intake
m Bouza and only 8% in Quallam Sigmficant household/maternal
indrcators of higher VA mtake m multivanate analyses were ownership
of cattle fresh green leaf supply in the dry season and maternal
awareness of VA deficiency Although VA mtake was much higher
the rate of marginal child VA status was as high 1n Quallam (77%) as
m Bouza (74%) This may partly reflect the higher rates of chld
morbidity and stunting in Quallam than m Bouza two factors that
were independently associated with poorer VA status VA trom green
leaves contributed positively to VA status althongh the % of total VA
ntake from plant foods showed a nearly sigmificant negative
associatton (p= 10) The supply of green leaves may therefore
compensate for hmited access to retinol containing antmal products
but these prehminary findings are 1n keeping with the suspected low
broavatlability of provitamin A 1n developing areas where infection
and diarrhea are common 1n children

XEROPHTHALMIA PREVALENCE IN TEN DISTRIC 1§ OF THE TAR AND MID
WESTERN REGIONS OF MEPAL Mary Linehan Ashoke Shrestha Bharat Ban, and
David Nelson Health and Child Survival Fellows Program Johns Hopkins Untversity
Balumore MD and New ERA Kathmandu Nepal Nepal Vitamm A Technical
Assistance Group Kathmandu Nepal
A cress sectional survey of 18 920 children 6 60 months was conducted m ten districls
of the Far and Mid Western regtons ot Nepal m two rounds June September 1993 and
May August 1994 as part of the Nepal National Vitamun A Defiviency and Control
Program of the Ministry of Health  The objcciive of the survey was to obtam baseline
data on the prevalence of xcrophthalmia in order to priontize districts for phased
program implementation A randomly selected sample of children in the survey districts
were examuned for the presence of chimcal signs and symptoms ot xerophthalma and
mud upper arm circumference was taken for each child to determmne nutritional status
The prevalence of signs and symptoms of xerophthalma was XN 1374 XB3 11/
X2&X3016/ X8041/ Cluster analysis was conducted to determine key
predictors of xerophthalmia Of the 250 clusters surteved 195 had prevalence of Brtot s
spols exceeding 0 5 7 the WHO/NIVACG cut off for a severe public health problem
Bitot s spots were found m all three ecological zones but clusters with the lughest
prevalence (4 / Bitot s spots and higher) were more likely to be more likely to be
located 1n remote mountaim areas where there are long pertods of food deticit and terar
areas where there arc many landless households Chronc and severe malnutritton
appear to be an important underlymng deternunant of vitamun A deficiency 1n Nepal
Boys were at sigmificantly higher risk for Bitot s spots than girls with boys o Humla
having nearly twice the risk for Bitot s spots as guls Regression analysis found the
following factors 1o be assoviated with ncreased nisk for Bitot s spots MUAC
<12 5(OR=2 84) breastfeeding(OR=2 43) matcmal literacy (OR=2 10) household
vegetable production(OR=1 83) consumption of less than 10 vitamin A rich foods 1n
the last week(OR=1 27) and history of mghtblindness m the mother (OR=1 39)
Weaning age children are at hughest nisk for Bitot s spots but risk continues through at
least 60 months of age raising important questions about the vitamin A status of
adolescent girls and women of clhuld beanng age  Although they are unlikely to extubst
chinieal signs and symptoms of xerophthalma they are likely to have subclimeal vitamm
A deficiency and maduiquate vitamm A stores tor gestation and lactation 1n addition to
other micronutrient defiviencies The prevalunce and uxient of vitarmin A deficiency
among women of reptoductive age m Nepal should be further examined Successful
program mterventions must address maternal nutritional status as well as household food
security

Asseszment of vitamin A deficlency by ophialmological
examiartion serum retinol concentvation and RDR test
preschool zalrean children Ph Donpen' D Brasseur, M
Draman!, Baume Ngoy* P Mweze Zinndul® F Vertongen’ Ph
Heanart' 'Schoo) of Public Hesth Free University of Brussels
Belgium, ® University Children s Hospial Queen Fabiola Free
Universily of Brussels, Belgum * Umversity Hospital Sant Prerre
Free Umversity of Brussels, Belgum * Centre de Recherche en
Sciences Maturelles (CRSN) Bukavu Zaice

Vitamin A status was nssessed 1n 415 preschool childsen selected at
random 1n a rural ares m the province of Scuth-Kivu 1 Zaire by
unng thres methods ophtslmological examinstron retinol serum
concentratton and Relatve Dose Response (RDR) test The children
studied were more stunted than wasted {66 3% versus 12 2%)
according to Waterlow classtfication. Serum concentration of
albumin, reunol binding proten and transtyretin were below the
Tower kimt of normally reparted values m respectivaly 160, 653
and 404% of the children The only ophtalmological mgns of
wvitamin A deflciency were two cases of mght blindness which
represents a prevalence of 068% Deficent zerum refuol
concentration (<0 35umolL) was found m 19 7% of the whole
study populstzon and 1a 10 4% of a subsample of chddren in better
nutntianal gtatue and nen wfected (serum elbumin concemtration
>=35g/L. weght for height Z-seore >= 2 and C-Reactive Protem <
10mg/L) RDR test reahsed in a reduced sample of 75 subjects was
abrormsl for 76% of the children but showed a low sonsitanty
when compared with s¢rum retmol concentration The impheation
of these resulls for the nterpretation of serum retinol values and
RDR test 1n populattons with a lngh prevalence of protemn encrgy
malnutrion and infechion will be drscussed

Supportad by a grant fiom the Fonds de Is Recherche Scientifique
Médicale (FRSM), contract 3 450594 and the Ven Buuren
Foundation
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THE VITAMIN A STATUS OF SOUTH AFRICAN CHILDREN 6-71 MONTHS OF
AGE RESULTS OF THE NATIONAL SURVEY 1994

The South African Vitamin A Consultative Group (SAVACG)

The paucity of data on the vitamm A status of South Afncan chuldren necessiated this
national survey A national probability sample was drawn with reasonably precise
estimates for each province A total of 360 enumerator sub-districts were studied of
which 358 were availeble for analysis (163 rural and 195 urban) Symploms of impa red
vision and clinical eye signs of vitamm A deficiency were determined according to WHO
criterra  Serum vitamin A was determuned by HPLC A total of 18 219 houscholds (19
003 famihes) were studied  Of the 11 430 children ncluded 1n the study 6 469 and 4
961 hived n rural and urban areas respectively A total of 4 788 blood samples were
drawn with & sirmlar number from rural and urban areas The age dwstribution of the
children sampled was fairly consistent across afl age groups

Nationally 127 of children were reported as having night blindness Bitot s spots were
seen m 04-08% corneal xerosis n 02077 and keratomalacia or corneal scar mn
0 19 of children There was no difference 1n the prevalence of symptoms and chnical
ye signs between rural and urban areas The mean serum vilarmn A concentration of
all children was 23 9 pg/dl.  The mean concentration of serum vitamin A of children
Lving in urban areas was 159 higher than that of chidren i rural areas  Biochemucally
the national prevalence of vitamun A deficiency was pres nt m 3% of the total
popul H the I preval of [ vitamin A status (serum
vitamun A concentration < 20 ggfdl) wes 339 and ranged from 187 n the Northern
Cape to 439 1n the Northern Province Margmal vitamin A status was also sigmificantly
{(p < 0001) more prevalent 1n the rural (387 ) than n the urban areas (257) A small
percentage of children (1¢) had & serum vitanun A concentration greater than 50 pg/dL

The prevalence of margmal vitammn A status was lowest 1n the youngest children
Children of mothers without formal education or with less than five years of formal
education were more than twice as likely to have a low vitanun A status than children of
mathers with a standard 10 or hugher level of education (Chi square for linear trend =
83 p < 00001)

In conclusion the findings of this national survey indicate that 1 i 3 children have a
marginal vitamin A status  On thus basis and according to WHO criteria this survey
wdentifies South Africa as having a serious public health problem of vitamn A
deficiency

VITAMINE A DEFICIENCY AND CHILDREN FOOD CONSUMPTION
BETWEEN THE AGE OF 6 TO 84 MONTHS IN TWO RURAL AREAS OF
GUINEA

Schemann J F Resnikoff S Sakovogw V Donzo M Kamara F Barry O, Daffe M
Nvandagaz: P

A cross sectional study was carried oul 1 Mav 1995 m two cluster samples
of 1500 children selected by chance 1 two different regions of Guanea (Middle
Gumea 1n the Fouta Dyalon Mountains and High Gumea in the east plamns) for
ophthalmologic examination and anthropometric measurements Two subsamples of
500 chuldren were selected for mothers interview concerning thewr child food
consomption The HK1 food frequency method was applied and 1liness related
indicators such as diarrhea and fever were recorded

Prevalence of night blindness was 0 6% 1n the montains region and 0%
in the plain regton Prevalences of Bitot spot were respectively 0 1% and 0 05%

Underweighted chuldren (< 2 Z scores) were 26 9% 1n the Fouta Dyaton
mountains and 27 3% m the east plains Wasted prevalences were near the same (7 /4
m Middle Gunea and 5 8% in High Guinea but stunting was less important 1n
Maddle Gumea (21 2%) than m High Gunea (35 3%)

The study of weeklv consumption of vitamine A rich food revealed that
30 5 /6 of Middle Guinea children ate vat A rich food Jess than seven times a week
and 7 4% never ate any In High Gunea 10 4 /% ate less than seven tme and 2 1/ at
any time

The mean frequency of consumption of animal sonrce of vit A was 2 2
Middle Guinea and 3 6 1n High Guinea The mean frequency of consumption of
ammal and plant source of vit A (weighted by the source) was respectriely 3 81 and
523 The main difference 1n animal vitammne A source seems to be a more frequent
consumption of fresh fish in High Gunea

Iiness related indicators are paradoxally better in Middle Guinca were
xerophtalmia prevalence 1s hugher

Vitanune A deficiency seems to be margmal 1n those populations and a
tiological assessment should be performed before defimstrve conclusions
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ViTAMI DEFICIENCY

Ngare DK Faculty of Health Sciences Mot Universsty PO Box
46064 Eldoret Kenya Njonge EW Chnical Research Centre
KEMRI Muttunga JN Medical Research Centre KEMRI

Vitamin A deficlency one of the most tragic micronutnent
deficiencies which affects about 10 million children climically and 50
million subclinically is the most preventable cause of imeversible
biindness It causes blndness to 350 000 chidren each yesr of
whom 60% die within one year of bacoming blind Pnor to this
survey the extent magmitude nor the geographic distnbution of
vitamin A deficlency In Kenya was known Vitamin A deficiency was
assessed among 6425 preschool children (3298 boys and 3127 girls)
aged 6 72 months In 27 clusters randomly selected from 14 distncts
representative of the country The deficiency was assessed both
chrucally through the assessment of clinical signs and blochemically
using High Pressure Ligud Chromatography (HPLC) The results
indicate that the mean serum retinol was 0 84 mmol/l + 0 58 SD
(all children pooled! The mean serum retinol by sex was 0 82 +
051 SD and 087 + 065 SD (p=0 005) for boys and giris
respectively 8 2 percent of the children were severely vitamun A
deficient (<0 35 mmol/l} and 35 3 percent had marginal vitamin A
deficlency (<0 70 mmal/) Clinical examination results also show
that 15 children (0 2%) had Bitot s spots (X1B) & children {0 1%)
had conjunctival xerosis (X1A} 53 children (0 8%) had corneal
xerosrs-{X2} and 3 children (0 05%) hadcorneal scars (XS} This
survey the first national micronutnents survey i Kenya
demonstrates that regardless of the assessment method used
vitamin A deficiency Is a significant public health problem in Kenya
which requires urgent attention Geographically the results show that
the problem s prevalent in Kwale Mombasa Kitw Banngo Kisumu
Kisn Bungoma Gansa and Mandera Approprnate well planned
interventions need to be targeted to these arsas and the at nsk
groups

VITAMIN A DEFICIENCY PREVALENCE SURVEY 1IN NICAKAGUA
GE Navas, M Zefaya, A Noguerz, Munistny of Health, Managua
Necanagua

The national mutition swwvey of 1966 nevealed a vatamen A
defecieoncy whach did not neach Levels of public health
sgnigicance acconding to then-cwuent crutera 11% of
cheldnen with  serum retanol Levels below 20meg/d2  For the
next 2§ yeans, Nicaragua suffered earnthquake, war, and

es weth constant declines n ancome and mutretoonal
status  In onden to assess the cwvient vitamuwn A scfuaton
and plan approprate control programs a vitamin A def terency
prevalence survey was conducted «n a national sample of 1791
cheldren 12-60 mos of age, sthatigred by major population
groups Managua, othen wiban and aural areas  Vifamen A
dtatus was evaluated by serum retinok concenthation (HPLC)
and deetany cntake as measuned by 24 ki necall  Socio-
economie factons and recent monbidety were alac evaluated

Overall prevalence of Low serum retwiof Levels was 29%,
affecting age ghoups, sexes and geographic areas equally with
haghen prevalence an Lowest soceoeconomic strata  Seven an
ten children were found o consume Less than 70% o4 daily
wecommendations (400 RE)  Consumptfion of vitamun A
contatning foods and fat wene not sagnifacantly related to
serum netanol status though necent 1lfness especeally feven
Wit

The government of Necaragua has begun an emergency
supplementatoon effont auned at preschool age children and
mw:;cﬁtoung dugar fortifecation as a Long-feam contrnod

m e
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VITAMIN A STATUS IN IHRLL AGE GROUPS OF A
VENEZUELAN POPULATION Solano Rodnguez I Pefia E
Portillo Z YepezCE SuuldeN R DelReal S Marquez M Diaz
N y Rodnguez de M L Umidad de Investigaciones en Nutricion
Umversidad de Carabobo Fundacion Cavendes  Apartado Postal
3458 El Trigal 2002 A Valencia Venezuela

Due to the lack of information on the nutnitional situation of vitamin
A i the venezuelan population three different age groups were
studied 75 pre schoolers 423 schoolers and 99 elderly of low socio
economic income from a venezuelan city Serum retinol was measured
by High efficiency hiquid chromatography and dietary evaluation was
determmed by 24 hour recall and food fiequency questionnawres The
preschoolers group had serum retinol values of 51+ 16 9 py/dL with
a 16 5% of them 1n marginal situation (20 30 pg/dL) and 61% showed
madequate intake {< 75% of adequacy) Serum retinol values for
schoolers were 478 + 193 pg/dL with 2 07% of the children in
deficient levels and 106% in marginal conditions while 66 6%
showed 1nadequate take (< 75% of adequacy) The elderly
population showed mean serum retmol values of 81 94 = 54 6 pg/dL
but 4 04% of them were deficient and 8 1% were in margmnal situation
From this group 68 had dietary assessment tinding that 80 8% had a
vitamin A ntake lower than 400 pg ER (< 75% of adequacy) These
results are indicative of the derrangement of the nutritional status of
vitamin A m high nsk groups of the venezuelan population situation
that 15 first time reported n our country  Studies on larger groups are
necessary n order to have a natronal diagnosis A study of 500 pre
schoolers 1s now bemg conducted i this Unit  Venezuelan nutritional
surveillance system should include the coverage of this nutrient
specially when fortification programs of pre cooked comn flour are
now bemg tatroduced (Supported by Codecih Universidad de
Carabobo Fundacite Carabobo y Fundacion Cavendes)

Vitammn A Status m Yaqu Indian School Children m Northwest
Mexico ME Valencia, H Astiazaran, 1. Gonzdlez, J Esparza, A Cervera
y P Zazueta. Direccrén de Nutriaaén, Centro de Investigacibn en
Ahmentacién y Desarrollo, A C Apdo Postal 1735, Hermosillo Sonora
México 83200

A nutritional Survey of 300 school age children (6 10 years ) distributed
m 26 rural communities was conducted on the Yaqui indian communities enclaved
by one of the most important agricultural valleys m Mexico Preschoolers were not
mciuded due to a previous Vitamm A supplement distribution program Vitarun A
status was determined by retmol and carotenord serum levels accordmg to
(IVACG 1982) For the analysis of serum retmol and carotenoids the
communities were classified by size donded mto small (<350) medm (750
1200) and large (>4000) whabtants Vitamm A mtake was assessed m a
subsample of the same school age children (n=98) by means of a 24 h recall
questionnare with the aid of the mother or the person m charge of meal
preparation Serum retmol distnbution showed that 6 3 % (0=19) of the children
were below 10 pg/dl and 40 % (n=120) were m the range of 10-20 pg/dl
Furthermore significant diffarences (p<0 01) were found between the small and
large communities (mean + SEM 192 + 08 pg/dl and 229 + 07 pg/dly
tespectively Serum carotenoid levels were significantly higher m large than m
small and medium communities (mean + SEM 78 1 + 2 5 versus 65 2 43 6 pg/dl
and 64 4 + 3 4 pg/dl) for small and medum respectively There were no chnical
signs of xerophtalmia m the population The basic food staples were wheat flour
tortillas, pmto beans corn tortillas some ammal products but m relative small
quantities and scarce sources of fresh vegetables The mean vitamm A
coasumption was 244 + 29 ug RE which represented 34 9 % of the US RDA s
The results m tlus study mdicate that almost half of the children were below
20pg/dl and more than 5 % were below 10 pg/dl Accordmg to these findings and
using WHO cntena for preschool children this would be a region m which
vitamm A could be considered as a public health problem Probably the younger
children of this tnbe would have reflected the same vitam A status of the older
group studied, 1f vitamm A supplement program had not been admmstered

PREVALENCE AND RISK FACTORS FOR LOW VITAMIN A IN
PERUVIAN CHILDREN Segura L Cordero L Benavente L
Marain ¢ Lescano A Contreras S Gilman J AB
PRISMA Lama Peru

Baefore the following information was obtained
Vitamin A population status in our country was known
only for reduced areas Therefore Paru was
assigned to different country categories of Vitamin
A deficiency and information to design appropriats
interventions was not available This study
provides the Vitamin A status for a sagnaficant part
of Peru
During 1992-83 vensus blood specimens ware
coliected in a full representative sample from
children less than four vyears of age These
chaildren were from three sociceconomic strata of
Lima the Capital City which has 32~ of tha
country s population (N=225) and from two other
cities located in the coast (N=94) and the highlands
{N=74) Samples were transported and stored in the
daxrk and at -20 C Retinol was measured by High
Performance Liaiguid Chromatography (HPLC)
The prevalence cf serum retinol less than 20 ug/dl
{(Low Serum Retinel -LSR-) was 3 7 and 24 -~ foxr the
high middle and low Lima strata and 21 and 24 -~
for the coast and highland caities respectively
In the low strata of Lama bivariate analysis
conducted on sociceconomic factors (SEF) and mother
and children health information demonstrated
significant association wath electracity aim the
home absence of pre-natal care and stuntang In
adjustaing the effact of thesa +variables by
multivariate analysis stunting and low SEF had odds
ratiocs equal to 2 1 and 1 8B respectively (p<0 001)
Conclusions Stunting and low socioceconomic factors
are strongly assccirated with LSR ain Lima Peru
Thas assocration gives rlues te possible
intervention designs and confirms the need to
explore the relation between linear growth and
Vitamin A
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IMPACT OF CHANGES IN VITAMIN A STATUS ON
RESPONSE TO IRON SUPPLEMENTATION IN INFANTS

CA Northrop Clewes PI Paracha UJ McLoone DI Thurnham
Human Nutrition Research Group University of Ulster Coleraine
Northern Ireland BT52 1SA and Department of Human Nutrition
Umversity of Peshawar Peshawar NWFP Pakistan

An won (Fe) supplementation study was carried out in a serm
urban region near Peshawar Pakistan which coincided with the
summer season when there 1s an increased mtake of fruit and veget
ables 300 infants (average age 13 7 mo) were randomly allocated
to recerve either 15 mg Fe as ferrous sulphate drops or a placebo
orally on a daily basis for 12 weeks Following supplementation an
inverse correlation between plasma retinol and « 1 antichymotrypsm
(ACT) was observed i the Fe supplemented group (r= 042
P <0 000) which was not seen tn the placebo group (MNS)

Further investigation revealed that at baseline there was also a weak
correlation between retinol and ACT (r= 019 P<(0002) IgA
{r=020 P<0002) IgM (r=021 P<0001) and IgG (0 [9
P <0 01} for all subjects During the course of the supplementation
an mmprovement in vitamin A status took place i that the plasma
retinol increased from 0 6610 01 to 0 78+0 03 umol/l (mean+SE)
and lutein (an mert marher of vegetable intake) also increased trom
01024002 to 0 21840 01 umol/l (mean+SE)

On the basis of these observations we postulate that the improved
vitamin A status 1n the control group reduced the level of residual
infection so that retinol no longer correlated with markers of acute
phase (ACT) or imimune function (IgA IgG and IgM) m the placebo
group However 1n the Fe supplemented group the stress imposed
by the extra Fe worsened the immune status of those with the
poorest retinol concentrations thus increasmg the slope of the
relationship between retinol and markers of acute phase (ACT) (r=
0 42 P <0 000) and between retinol and the first immunoglobulin to
react to antigenic stimulation namely IgM (r= 027 P <0 002)

We believe that these data are evidence for the deleterious effects of
Fe supplemention in infants constantly exposed to mfection but
these adverse etfects can be reduced by improved vitamin A status

Experiences with Ydamm R Forufication of Foods

RELATIONSHIP BETWEEN SERUM VITAMIN A AND IRON
STATUS IMN ADOLESCENT SCHOOL GIRLS IM DHAKA CITY

F Ahmed MR Khan R Karaim S Ta) T Hvderi and
MO Faruque Ingtitute of Nutrition and Food
Science Univergity of Dhaha Dhaka-1000

Bangladesh

The relaticnship between serum vitamin A
{retinol) and biochemical 1indices of airon
nutriture was 1investigsted 1in 225 adolescent
girls aged between 12-15 vears from four girl s
schools of Dhaka ci1ty Bangladesh Eleven per
cent of the participants had low 1levels of serum
vitamin A (41 05 jmol/L) Twenty two per cent
were found to be anaemic (Hb <120 g/L) 15% had
subnormal serum iron (<7 16 ymol/L) and about
25% were i1ron deficient Judged by serun
transferrin saturation (TS <15%) Girls in the
highest serum retinol group hasd significantly
higher levels of haemoglobin PCV MCHC and
serum 1ron There were significant positive
correlations between gerum vitamin A and
haemoglobin (r=0 24 2 <0 001} PCV (r=0 18 e
<0 01) serum iron (r=0 20 p <0 01y and TS
{r=0 18 P <0 01} Multiple regression analvsis
revealed that for 1 gmol/L change in serum
vitamin A concentration there was a change of
10 1 g/L haemoglobin 3 34 umol/L serum iron and
5 8% TS The data indicate that there 18 a
relationship betireen serum vitamin Y and

biochemical meagures of 1iron nutrirture 1n
adolescent girls without overt clinical
deficirencies

Poster Presentations

EFFECT OF HEAT TREATMENT OF BETA-CAROTENE ADDED TO SOYBEAN
COOKING QIL IN RATS AND HUMANS J E Dutra de Oliveiral R
M D Favaro? I R Leonardol M V Morandil A A Jordao
Jr H Vannucchil 1- Medical School University of Sdo
Paulo Ribeiraoc Preto 14049-900 and 2- Adolfo Lutz Institute
Ribeirao Preto Brazil

Previous studies in our laboratory showed the possibility
to use soybean refined oll as vitamin A carrier Tts the
objetive of this study was to investigate the nutritive
value 1n rats and the absorption 1n humans of synthetic
beta—carotene added to soybean 0il The evaluation of
biodisponibility of beta carotene in rats was measured
through levels of total vitamin A 1n plasma and liver
Thirty wistar rats were divided in five groups Three groups
received one of the following balanced basal diet including
beta carotene fortified soybean oil with 2 4 and 8 EqR/g of
diet The other 2 groups received 4 EqR of beta-carotene
fortified soybean oil/g of diet after heat treatment at
100°C and 170°C respectively Absorption of beta-carotene
from carotene fortified soybean o1l was measured in 16
healthy adults Each subject served as his own control They
ate rice cooked with 45 mg beta-carotene fortified soybean
01l or fortified o1l added after cooking of the rice Plasma
sample were obtained on days 0 1 2 7 and 11 1In rats
liver vitamin A value of synthetic beta-carotene added to
sovbean oil diet when heated at 100°C kept a level similar
to the 4 EqR contrcl group and liver vitamin A value of
beta-carotene fortified soybean oil group was reduced by 50%Z
after heating of the oil at 170°C In men the values of the
area under the curve were 2 05 * 0 99 (mean * SEM) and
2 27 £ 1 66 ymol/1l/h (p > O 05) and the peak rise values
were 0 90 + 0 31 and 0 90 + 0 67 pmol/1l (p > 0 05) for the
group receiving fortified soybean oil added during cooking
and after cooking respectively The results 1ndicate refined
soybean oil as an useful beta~carotene fortification carrier
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FORTIFICATION OF SUGAR WITH VITAMIN A IN HONDURAS
PROGRESS, PROBLEMS AND LESSONS LEARNED Viima
Estrada, Anne Swindale and Jose O, Mora Food Secunty and Nutriton
Monitoring Project IMPACT), 1655 N' Fort Myer Dr  Swuite 300,
Arhington, VA 22209

The implementation process for sugar fortification with vitamin A 1n
Honduras 18 deseribed, including problems encountered lessons learned
and approaches to sustamable solutions Dictary and biochemical
assessments m 1965 and 1987 revealed that vitamin A deficiency (VAD)
was a senous problem 1n Honduras  Sugar fortification legisiation
passed in 1976 was not regularly implemented for many years, law
enforcement failed and an effective monitoring system was not
developed In the early 1990s, awareness of the VAD problem and 1ts
functional imphications generated stronger government commitment In
1992 the government initiated negotiations with the sugar industry that
eventually led to reactivation of fortification and USAID began to
support efforts to address VAD through technical and financial
assistance By 1995, fortification was implemented regularly with high
coverage more than 90% of the projected demand of sugar for direct
consumpton was forufied at the industry level, compared with only 13%
1n 1994 and even less i previous years Monitorng of fortification at
the consumer level 1s important becanse sugar for industrial use 1s not
fortfied leakages of fortified and unfortified sugar occur and 1mports of
unfortified sugar are permitted The government has mstituted
household level monttoring of fortification levels at fow cost through
tersectoral collaboration i the pathenng of sugar samples
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ASSESSMENT OF VITAMIN A IN FORTIFIED
SUGAR -- SIMPLIFIED JC Arraya, W Canelas,
Food and Nutrition Umt, National Secretariat
of Health, Oruro, Bolivia

The elimination of Vitami A deficiency
in young children and pregnant women
the poor and barren Altiplano of Bolivia
1s a challenge we are addressing by for-
tifying sugar -- the one food product
everyone eats at least mimmally m this
inhospitable region -- with vitamin A
We are conducting a social marketing test
market that includes monthly momtoring
of sugar throughout the distribution
chain to stores and into the home Using
health workers posted throughout the region
to buy and collect the sugar, we will
analyze 1t i the lab 1in La Paz, giving us
monthly trends of the deterioration rate
of the retinol palmitate and the consump-
tion of vitamin A by the target audience,
namely children under 5 and pregnant women
Since this system 1s not mtended to identify
EXACT levels of vitamm A n the sugar, 1t
15 sunple, quick, and less costly than most
The test market has started m October, 18th
1995 in the department of Oruro
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B-CAROTENE CONTENT IN FORTIFIED BRAZILIAN PASTA
AND EVALUATION OF ANALYTICAL METHODOLOGY
Maricilda R Pereira J Amava-Farfan and D Rodnguez-Amaya
Dept of Food Planning & Nutrition School of Food Engineering

State University of Campinas CP 6121 Campinas 13081-970
SP Brazil

Brazitan pasta manufacturers have been fortifying these long
shelf Iife cereal products with B-carotene on a voluntary basis for
over a year Since the success of fortification programs depend
on the reliable monitoring of the ennching nutrient we report on
the evaluation of this Brazihan attempt with pasta From three
extraction procedures tested that of Livingston (1986) coupled
with open-column separation of B~carotene from oxidized products
(Rodriguez-Amaya ef a/ 1976) was chosen for the raw pasta
Forty-one sample lots encompassing six manufacturers seven
different spagheth brands in the time span of six months all
claiming vitamin A values between 200 and 400 RE/100g were
assayed The total carotentid content varied from 09 to 5 9 pg/g
of pasta with a mean of 3 2 pg/g and p-carotene levels ranging
from not detected to 3 8 (mean of 1 8 pg/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 -
carotene the witamin A values fell to 0 to 630 RE/100g thus
bringing eleven of the samples below the minimum and nine
above the maximum stated on the labels
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IMPACT OF VITAMIN A SUPPLEMENTATION ON MORBIDI TY
PAITRRN IN RURAL PRESCHOOL CHILDREN K I *~ prual
D & Agarwal,{ M pandey, Departments peulalrics,
University College of Meaical Sciences,GTBH,
Delhi, Institute of Medrcal Scaences, Banaras
Hindu University,Varanasi and Department of
BirLostatistics, SGPGIMS,Lucknow, India

To study the impact of vitamin 4
supplementation on morbidity,a randomized double
blind trial was conducted in rural cmildren 1 m-
6 y of <@ge in Varanasi Dustrict of Uttar Pradesh,
state of India The morbidity information was
collected fortmightly during January 1991 to
February 1992 1314 children received vitamin
A+E( supplemented) and 1200 received vitamin E as
control Vitamin & supplementation for one year
resulted an 10% reduction of over all morbidity
{P/0 Q01) The relative risk was 1 7 tames in
control group as compared to vitdmn A
supplemented group The higher morbidity risk
was mainly due to iniections like intestinal
(1 8 times),upper respiratory (1 9 times) acute
otitis media and pneumonid {1 4 taimes) The
supplementation of vitamin A was more effective
1n reducing morbidities in 13-84 m of age and in
immunized children Vitamin A supplementation
reauced morbrdities in children of large
families, lower parental education and those
consuming well or pond water

In a hospital based study in 59 dirrhoea and
59 acute respiratory infection{ARL) children,
vitamin A levels were lower as compared to age &
matched control In these paticnts in association
with malnutrition thevalues were further reduced,

The measurements of height,weight and midarm
circunference did not differ in vitamin A
supplemented and non~supplemented groups

VITAMIN A SUPPLEMENTATION IN THE FIRST 6 MONTHS OF
LIFE DOES IT REDUCE DIARRHOEA AND ARI MORBIDITY?
SE Anfeen and AH Bagqu: Urban MCH FP Extension Project,
International Centre for Diarrhoeal Disease Research,
Bangladesh Dhaka Bangladesh

This study presents results of a double blind randonmzed,
placebo controlled trial evaluating the efficacy of vitammn A
supplementation in early infancy using EPl contacts The
Government of Bangladesh has a policy of supplementing 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 policy recommendations The study was conducted in an
urban poor population in Bangladesh One hundred and twenty
ohe infants recerved 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 1n the supplemented group received 3 doses of
25 000 1U each about 7% received 3 doses of 50 000 1U each
and the remaining received at least one dose of 50 000 and
25000 IU The infants were visited every fortnight to collect
informatton on occurrence of diarrhoea and respiratory infections
since the last visit Univariate and standard multivanate analysis
revealed no significant morbidity differences between the
supplemented and placebo groups However there was a
consistent pattern of shghtly higher but non significant, risk of
diarrhoea and respiratory infections among the supplemented
infants  The possibility of increased risk of morbidity 1s
consistent with recent findings from other parts of the world and
have sigmificant policy imphcations
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EFFECT OF VITAMIN A SUPPLEMENTATION ON THE
INCIDENCE OF COUGH, DIARRHEA, AND FEVER Herrera MG,
Fawzi WW, Nestel P, El Amin A, Mohamed KA Harvard School of
Pubhc Health, Boston, Massachusetts, USA and Ministry of Health,
Sudan

Vitanun A supplementation has been shown to reduce mortality
n most, but not all randenuzed trials reported to date Contrary to
expectations, supplementation was without effect on the mcidence of
symptoms of mfection even n a trial that achieved a reduction m
mortality of > 50% These paradoxical results, together with the
dramatic protective effect of vitamin A against mortahty observed
among measles patients, suggest that vitamun A may modulate only the
severity of wnfections or that its effects are disease specific We have
analyzed further the data obtamed m the randomized, placebo
controlled tnal conducted m the Sudan te mvestigate the possible
effects of vitamin A supplements on mortality and morbidity Preschool
chuldren free of symptoms of nitamm A deficiency were assigned erther
to a treatment group that received 200,000 IU of vitamin A every six
months or to a placebo group At baselne and at each of three follow
up wisits data were obtamned on the presence of cough, fever, and
diarrhea during the week prior to the survey The actions taken by the
family concermng the iliness of the child were also recorded Dietary
mtake of vitamun A was montored at each follow up visit Supplemen-
tation significantly mcreased the mncidence of cough but was without
effect on diarrhea and fever Dietary mtake of vitamm A was associat-
ed with increased cough but was mversely assoctated with the mcidence
of diarrhea and with the mcidence of cough and fever occurring
together The effect of supplementation on the inc:dence of symptoms
over time will be presented, as will the results of multivaniate analyses
used to 1dentify other factors that predicted morbidity or modified the
effects of vitarmn A supplementation

Dretary interventions
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PREVENTION DF VITAMIN-A DEFICIENCY THROUGH HORTICULTURAL
INTERVENT [ONS
All Indta Institute of Hygiene and Public Health,
Calcutta India

The present work 1s being conducted to assess the

impact of horticultural i1nterventions to cowat vitamin-A
deficiency tn some of the most drought prone areas Far

s1tuation analysis baseline data was generated with
regards to clinical signs of deficiencies dietary 1ntake

pattern capid rural appratsals
{VACG method knowledge-aptitude and practices for
vitamin A(VA) Results showed very high prevalence of
VA deticienty eq Bitot s spot-2 B* conlunctival xerostis
6 4 and night blindness 15 3* due to deficit intake
of VA (423 ug) among 77 1 families for low consumpttian
of green leafy vegetables and fruit as well as their
low availability and also poor knowledge aptitude and
practices wtth repgard to VA rich foods Based on the
baseline survey 1nterventiaon was given by dtstributing
seeds seedlings fertilizers manure ete Lto the surveyed
households and also theoritical and field training on

horticullural aspects nutrition health and environmental
educatian

dietary 1ntake as over

birointensive gartdening soclo-economIC 1SSUES
and women s role Central nursertes were also hus t
All 1nputs were provided twice due to seasonal requirements
eg rainy season and winter months During i1mpaclt evaluation
(betng 1nitiated erecenlly) 1t 1s betng observed that
there s a ignificant 1mprovement 1n the consumption
of green leafy vegetables
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A STUDY ON DIFFERENT INTERVENTIONS TO IMPROVE THE
VITAMIN A NUTRITURE AMONG PRE-SCHOOL CHILDREN RP Devadas,
U Chandrasekhar and S Premakumari, Food Science and
Nutrition Department, Avinashilingam Deemed University,
Coimbatore India

The main objective of this study waos to find out the
operational feasibilaity of incorporating Vitamin A in
the diets of pre-schocl children and to evolve low cost
locally feasible intervention technology to wmprove the
Vitamin A nutriture of pre-school chaldren In order to
carry out this study 100 pre-schools {Anganwadies) under
the National Integrated Child Development Scheme in
Coimbatore city were selected and divided into four
groups (A B,C and D) of 25 anganwadies each Children in
Group A were supplemented wath Amaranthus (30g/chzld/day)
while children in Group B were given nutrition education
along with Amaranthus supplementation In group B angan-
wadies, the supervisors were motivated to Toise
Vitamn A rich gardens as part of nutrition education
and the harvest of Vitamin A rich foods were included in
their doily meals Chaldren in Group C were administered
oral dose of Vitomin A (200000 IU/child/émonths) while
those in Group D were given nutrition education along
with the administration of oral dose of Vatamin A The
supplementation was carried out for a period of one year
and the ampact was evaluated in terms of their anthro-
pometric measurements clinical and biochemicol pictures
{olood hemoglobin and serum Vatamin A levels) of the
children and knowledge, attitude ond practices of the
mothers Among the different ainterventions tested,
supplementation of Amaranthus along with nutrition
education (group B) resulted in oest outcomes, followed
by groups A,D and C The study also created awareness
among the anganwadi workers, supevisors, mothers and
children on the importance of Vitamin A 1n their daily
diets and enthused the mothers to raise Vitamn A
gardens in their houses



Poster Presentations

Dietary interventions

PROMOTION OF VITAMIN A RICH FOOD SOURCES
THROUGH AN INTEGRATED IEC PROGRAM  Martha
Burdick de Piedrasanta, Edmundo Alvarez Jeffrey Brown
International Eye Foundation (IEF), Guatemala Cuty,
GUATEMALA and IEF, Bethesda MD USA

The IEF has been implementing an mtegrated nutntion 1EC
program 1 vitamin A deficient, rural communities i Guatemala s
northern Department of Alta Verapaz since 1950 Baselme data
indicated that over 21% of children, ages one to six years
exhibited serum retimol levels of less than 20 meg/dl

Educanon activiies promoting consumption of vitammn A-rich
foods have been directed at mothers with young children and have
consisted of cooking demonstrations, group discussions, puppet
shows, theater, stonies and radio spots Similarly the promotion
of home gardens and the development of revolving-seed funds have
been hnked to these efforts to mcrease the availability of vitamin
A 1ich vegetables

Recent evaluations, which included focus groups with mothers,
and community leaders, have shown that famibes highly value
nutrition education activities Coverage of radio spots 15 almost
umversal  Similarly, changes have been measured in the
knowledge levels of mothers 1 regards to foods rich m vitamin A
A June 1995 knowledge, practice and coverage (KPC) survey
showed over 84% of mothers knew two or more sources of
vitamimn A, an ncrease of 12% from a sumlar 1993 94 survey
Currently over 83% of mothers feed therr children, ages five
months and older, vitamin A-nch foods at least twice weekly

These findings suggest that IEC activities play an important role
n mcreasing the consumption of vitamin A-rich foods

A simple method to evalvate whether consumphion of vitarmn A rich
foods increased and if, so which foods results from nutrtion
mtervention activities i two regions of Niger Burger SE, Oumarou A
Brah F Abdou O Sabou D Magag: A, Berge P & Baker SK. Helen Keller Interna-
tional 90 Washington St. New York NY 10006

A Helen Keller International (HKI) project was implementzd to assist the Gov
emment of Niger and other orgamizations to reduce vitamin A deficiency among
preschool children and women in Marach and Tahoua A Vitamun A Commitice
composed of members from key governmental orgamzations HKI and USAID was
established to ensure that intervention acuvities were consistent with national policy
as well as region specific resources condiions and needs.

In both Marach and Tahoua existing resources made 1t feasible to distribute vi
tamin A capshles and to promote greater consumption of vitamin A nich foods
through health facalires. The existence of an Academy for Educabonal Development
Nutntion Communication project in the region of Tahoua provided an opportunty to
promote vitanun A rich foods using radio and village theater In one distnct in
Tahoua, the Food and Agncultural Orgamzation implemented a small scale intensive
home gardening projects

A prevously validated Food Frequency Method (FEM) was used to collect
quantitative data in January 1994 and agam n 1995 In each region, 15 villages were
selected by proportional to population size random start sampling  About 1400
mothers of preschool children (12 71 months old) were randomly selected from the
census hist kept by the village chuef only 1 child was selected per mother  Mothers
were asked to recall how many days the selected chald consumed 31 different food
wems mn the previous 7 days and whether their chuld received a vitamin A capsule
(VAC) 1n the last six months

The frequency of intake of vitamin A-nch foods m 1994 was sigmficantly greater
1n Tahoua (p<0 05) In Tahoua the frequency of take of vitamn A nich foods m
creased sigmficantly from 1994 o 1995 paracularly among ammal sources (p<0 05)
‘These findings could be explamned by a sigmificant increase 1n the frequency of miake
of hiver butter fish and mango (p<005) Laver dark green leafy vegetables (DGLV)
and mango and orange squash were actively promoted In Marach on the other hand,
the frequency of mtake of vitamm A-nch foods actually dechined significantly
Almost no children consumed foods forafied with vatarmin A 1n eather regron. Those
children who received a VAC 1n the last six months ate vitamin A rich foods
sigmificantly mare frequently then cluldren who dud not receave a VAC (p<0 05)

‘The increass n consumption of vitamin A nch foods 1s consistent the expected
response 1o the intervention activities implemented m Tahooa  Alternative explana-
tions for the response i Tahoua such as mcreased ramfall decreased Food prices or
ncreased economic status are being analyzed m further depth. Tahoua 1s poorer and
more drought-prone than Maradh. Reasons for the decreased consumption m Marads
will be explored in further depth

PREVALENCE OF VITAMIN A DEFICIENCY AMONG ADOLESCENT
GIRLS IN COLOMBO SRI LANKA AND THE IMPACT OF NUTRITTON
EDUCATION ON VITAMIN A STATUS

P Lanerolle I'MS Atukorala G de Silva and S
Samarasinghe Department of Biochemistry Faculty of
Medicine Universaty of Colombo Sri Lanka and Office
of the School Medical Officers Mimistry of Health
Sri Lanka

There have been no studies on vitamin A status of
adolescent girls 1n Sri1 Lanka A study was carried
out to assess the prevalence of vitamin A deficaency
and anaemra among adolescent girls from low
sociroeconomic groups and to assess the impact of
nutrition education on vitamn A status One hundred
and seventy two adolescent girls (mean age 153 11
years) from five schools in Colombo where the majority
of girls attending were from low Sscciveconomic groups
were selected Their vitamin A status was assessed
by measuring serum vitamin A concentration and by
conjunctival 1mpression cytology The haemoglobain
concentration was also measured Their knowledge on
nutrition was assessed and an interviewer-administered
questionnaire was used to determine the frequency of
consumption of vitamin A-rich foods All subjects
were then given nutrition education and reassessed
after a period of 10 weeks Serum vitamin A levels
less than 20 pg/dl were noted n 10 5Z of the subjects
Abnormal conjunctival ampressions were noted in 7 97
of subjects Anaemia (haemoglobin<£120/g/L) was present
in 17 77 subjects There was a sagnificant (p<Q O0L)
amprovement 1n knowledge on nutrition after educational
intervention Further there was am 1ncrease 1in
consumption of common wvatamin A-rich foouds A
significant increase 1in serum vitamn 4 (p< 0 01) and
haemoglobin {p« 0 0l) concentration was also noted
Our results show that education was effective an
bringing about a desirable change in food habits and
an improvement wn vitamin A status

Community Based rehabilitation of the malnounished children
Using cereal Vegetable forufied flours

By Dolhine Busolo (Kenya)

As result of the mdigenous vegetable based product development research
work we developed various weamng food recipes using dehydrated
vegetables Tus was an intervention strategy to harness the gh levels of the
micronutricnt present i the vegetables to process it a palatable flour to
alleviate rampant malnutrition levels ( 30-40%) 1dentified 1n the Keno project
sites 1n Bungoma district. The area 1n mainly sugarcane growing zone with
mummum vegetable production Traditionally children are weaned on the
cereal pomdge with no fortificabon neather are they given vegetables in the
diets hence the high cidence of morbidity anaemua and Protein energy
malnutrihon in the vulnerable group A womens group composed of
commumnty Health workers formed good linage for the interventton The work
15 undertaken colaboratively with Kengo playing the facihtation role while the
group undertakes the implementation by dehydration of the vegetables milling
them 1n composiung them with cereals and legumes and seling them at
climcs to the under fives the lactating and pregnant mothers 1n conjunction
with the manistry of health The vegetables are also preserved as source of
vitamins and sold/eaten dunng drought(6 8 months) There 15 sigmficant
reduction 1 the levels of malnumton to <10 % and there are more house
holds producing and consuming vegetable for thewr home consumption which
can be translated 1nto icome saving on vegetable expenditurce at household
level Some mcome though not yet quantified has been realized from the sale
of vegetables The project model 15 being documented for rephcation by
UNDP 1n other areas with simular problems
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INDIGENQUS FODS A SOURCE QF VITAMIN A IN HONDURAS E.V,
Lopez and D Chinchilla Direction of Food an Nutrihon Mimmstry of Health
and PAHO/INCAP Representative Honduras Central America

The 1987 Food Consumption Survey found that 73% of Honduran famibies
consume less than half of the recommended amount of Vitamin A The Food
Composition Tables for Latin and Central America show that many of the
ndigenous Central American vegetables are an tmportant source ot provitamin
A or carotenes

Dark green leaves and bright yellow or orange vegetables are common m
rural areas 1 Honduras and can be easily grown or gathered Therefore a
simple methodology was developed to 1dentify such foods to promote their
produchon and consumption

Foods contaimng the highest amounts ot B-carotenes were selected from the
Food Composition Tables A group of women from the commumty were
selected to cook twelve recipes These recipes required tradibional cooking
utensils and methods of preparation ‘The food was tasted by women and
children 1n the rural areas The sensory evaluation revealed a high level of
acceptability and a low cost m nine of the twelve recipes

The preparatons were submutted to chemical analysis to determine thewr
carotene content comparing their values before and after cooking The recipes
analized were rice with pumpkin (Cucurbita pepo) deep orange sweet potato
(Ipomaea batata) croquettes scrambled eggs with chaya leaves (Cmdoscolus
chayamansa) carrot (Daucus carota) croquettes mashed sweet potato pumpkin
dessert mangoe (Manguufera mndica) dessert scrambled eggs with radish leaves
(Raphoanes sativus) and tried bananas (Musa paradisiaca)

It was found that cooking some vegetables reduces the ca vte 1> content while
cooking others mcreases the level

Rice with pumpkin deep orange sweet potato croquettes pumpkin dessert
and mangoe dessert were found to reduce carotene levels

The recipes which increased carotene levels were carrot croquettes scrambled
eggs with radish leaves scrambled eggs with chaya leaves and fried bananas

The results suggest that carotene levels merease when vegetables are cooked
with o1l but more research 1s neccesary to confirm such a conclusion

However the ammount of change 1n the vitamin level 1s mimmal therefore
the study concludes that most of the foods studied whether cooked or not and
cooked with ot or not provide an excellent source of vitamin A

PROVITA HOUSEHOLD DISTRIBUTION OF GREEN YELLOW AND ORANGE
PLANTS AS A MODEL SYSTEM FOR SUSTAINABLE PROVITAMIN A
ENRICHMENT PROJECTS LONGITUDINAL RESPONSE OF BIOCHEMICAL
BIOMARKERS Jesus Bulux Marylena Arta Hector Gamero Noel W Solomons
Center for Stuches of Sensory Impairment Aging and Metabolism (CeSSIAM)  Dr
Rodolfo Robles V' Eye and Ear Hospital Guatemala City 01011 GUATEMALA
Natural food sources of provitamin A from among the green yellow and orange
edible plants have been projected as the basis for a sustamable public health solution
to vitamun A detictency  Our PROVITA project wn the rural Santa Rosa Province of
Guatemala was dedicated i part 1o determining whether  and if <o how  quilete
(Solanum amercanum)  a leafy herb sweet potatoes (Ipomora batata) and carrots
(Daucus carota) would he prepared and consumed and distributed 1n the meals ot the
various generations of the poor rural homes Previously (IVACG XVI 1994 p 88)
we presented the results on changes of consumption hehavior 1 a full distnbution
hamlet (I) an eligible-child only distnbution hamlet (IT) and a control hamfet (IIT)
At haseline (August 1991) and at closure (August 1992) the prmary (¢ and B
carotene and retinol) and secondary markers (o and 7 tovopherol cryptoxanthin and
lycopene) were determuned 1n plasma samples A total of 205 blood samples were
collected at baseline and 226 at closure within which there were 120 within subject
longitudinat pairs  The paired results were used for analysis of the across site
ntervention ettect (Tahle)  Overall plasma retinol at baseline was 29 + 11 ug/dL
No nutritional effect of the intervention could be ascertained as no differential
retinol response was detected  This could be due to poor bioronversion from intrinsic
factors of plants or extrinsic factors of the backyround hosts vitamun A nutriture The
changes 1n carotenowds and xanthophylls however provide biomarker confinmation of
the differential intake of plant sources as indicated by the behavioral data taken 1n an
nterview format
MEDIAN 1 YEAR CHANGES [N PLASMA ANALYTES WITH PAIRED SAMPLES

hamlet I hamlet II hamlet IIT
retinol (pgfdi) 02 23 53
« arotene (ug/L) 165 200 85
B carotene (ug/L) 410 420 225
« tocopherol (mg/L) 21 32 I5
7 tocopheral (mg/L) 021 006 013
cryptoxanthin (ug/L) 210 290 00

lycopene (ug/L) 80 160 80

The PROVITA Project was supported by USAID through the International Eye
Foundation {Bethesda) The assays were preformed courtesy of Dr W Schup of
Hoffmann La Roche Basel Swatzerland
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SERUM RETINOL LEVELS IN PRESCHOOL CHILDREN IN SOUTHERN
GHANA AND THE EFFECT OF COOKING ON THE B CAROTENE LEVELS
OF COMMONLY USED LEAFY VEGETABLES E E K Takyi and E Harrison
Nogucht Memonal Institute tor medical Research University of Ghana P O Box
25 Legon Ghana

Qur previous study ot the serum retnol levels of 263 village inhabitants (aged 3
60yr } i southern Ghana indicated that even though that commumity was not a
vitamin A deficient commumty when based on WHO classification Dehcient levels
of retinol (< 10ug#IL) were found only in the 3 S year old age group This group
therefore formed the focus group in our present studies 1n which preschool children
n 4 commumties were monttored to determine if thewr retinol levels conform to
WHO specification Of the 162 cohorts examuned 3 7% had Deficient serum
retmol 16 7% had Low level (10-<20ug/dL) 78 40% had Adequate level (20
50ug/dL) while 1 23% had High level (> 50ps/dL) indicating non endemicty of
VAD

In order to assess the effects of some traditional cooking practices on B-carotene
levels of some commonly used leafy vegetables fresh/raw vegetables were borled
tor varying periods and the B-carotene levels determined using HPLC Interesting
results were obtained 1n that while there were si mficant reduction n the - arotene
level ot some of the boiled leaty vegetables relative to raw/tresh tissue valuss
significant increases were seen in others whale there was no sigmficant change in
others

Thest results could at [zast partiaily explain reports in the iterature that thers was
no increase in the serum retmol mn some subjects fed vegetables This underhnes the
importdnce of studying individual vegetables rather than extrapolating results from
one vegetable to another This paper dalso seeks to haghlight the tact that special
attention must be paid to cookmg practices to ensure maximum beneht from B
carotene in the vegetables Furthermore there 1s an urgent need to promote the
consumption of those vegetables whose 8 carotene levels increase on boiling since
these mi ht have higher bioavailability This must be done through nutntional
education

The implications of these findings n the control ot micronutnient deticiency at the
National level in Ghana will be discussed

PROVITAMIN A CONTENT OF VEGETABLES IS LOWER THAN
REPORTED N FOOD TABLES PJM Hulshof? X Chao® P van de
Bovenkamp"” CE West'” 1) Department of Human Nutrition Wageningen
Agricultural University the Netherlands 2) Department of Nutntion and
Food Hygiene Shenyang Medical College Shenyang PR China and 3)
Rollms Schaol of Pubhic Health of Bmory Umiversity Atlanta GA USA
Many of the data on the provitamin A content of foods mcorporated n
food composition tables have been obtamed by methods which do net
exclude non provitamin A carotenoids Therefore we have measured the
provitamiz A content of a number of selected vegetables sweet potatoes and
mangos from [ndonesia by HPLC Water spmnach (Jpomoea aguatica n=8)
spinach (Amaranthus vindis n=8) cassava leaves (Manthot utulissima n=8)
papaya leaves (Carica papava n=9) sweet shoot leaves (Sauropus
androgynus  n=4) jomtfir spmach (Gretum gemon n=2) sweet potatoe
{lpomoea batatas n=22) and mango (Mangifera indica n=11) were sampled
from different markets and fields m the Bogor district of West Java
Indonesia. Carotenoids mn the edible portions were extracted using
tetrahydrofuran and analyzed on a reversed phase Vydac 218 TP 54 column
Babyfood from Nutricia Nederland BV Zoetermeer the Netherlands
comprising carrots peas low fat nulk and parsley was used as a control
tood and analyzed in each run [ndividual carotenoids were monitored at 450
nm identified by retention time and spectral analysis and quantified from
cahbration plots Retinol equivalents (RE) m the samples were calculated as
1/6 B carotene (ug) + 1/12 o carotene (ug) + 1/12 cis B-carotene (pg)
Recovery studies showed recovertes (mean + sd) of 948 +20 ¢ and 974
+ 19 / for « and B carotene respectively Within and between run

coefficients of varration for o carotene were 6 1/ and 58 and for B
carotene 76/ and 6 1/ respectively Provitamin A content (mean and 95 /4

confidence nterval) per 100 g edible portion was 492 [335649] RE for
water spinach 640 [500 780] RE for spmach 1776 [14022150] RE for
cassava leaves 992 [668 1316] RE for papaya leaves 1889 [1147 2631] RE
for sweet shoot Jeaves 289 [0 1167] RE for jomtfir spinach 6 [0 15] RE for
sweet potatoe and 250 [42 458] RE for mango The provitamin A content of
waterspmach  spinach papaya leaves joimntfir spinach and sweet potatoe
were lower compared to Indonesian food tables It can be concluded that the
method gave reliable results as indicated by the high recovery and low
variation As suggested earher (West & Poortvliet VITAL/USAID 1993)

previously published values 1 food tables on the provitamin A content of
vegetables are too high

91
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CARCTENE RICH FRUITS AND VEGETABLES THEIR CAPACITY TO
IMPROVE VITAMIN A STATUS OF CHILDREN IN WEST JAVA

A COMPARISON WITH DIETARY RETINOL SOURCES

S dePee CE West Muhilal J G A J Hautvast Department of Human
Nutruon Wagemngen Agncultural University The Netherlands and Nutntion
Research and Development Centre Bogor Indonesia

Qur recent study tn West Java showed no mmprovement of vitarmm A status
ot breastfeeding women after consumption of an additional daily portion of dark
green leafy vegetables for 12 weeks (The Lancet 1995 346 75 81) This
contradicts the assumption that mcreased consurmption of dark green leafy
vegetables will improve vitamin A status After thorough review of the lierarmre
(Eur J Chin Nutr 1n press) we conclude that ewidence for the assumption 13
weak Because of the urgent need for more information about the effect of
caratene rich foods such as dark green leafy vegetables and fruits on vitamin A
status we have carried out another mtervenuon study m West Java n the period
July October 1995

We have examined the change of vitamuin A status of children after
consumption of different sources of vitamun A Average age of the children was
10 y and their haemoglobin conceatration < 120 g/L or haematocrit <36 L/L
Per school children were randomly allocated to four groups (n=53 60} All
children received 2 meals per day for 6 d per week over a 9 wk period The
meals were almost identical except for vitamun A content Per day they
received White group <80 RE (retinol equivalents) Green group 650 RE
from dark green leaty vegetables Purple group 650 RE from fruits Red group
650 RE from retmol rich foods The differences i meals were realized by
exchanging foods with high vitarun A content for foods wath low vitamun A
content for example mango vs starfruit Duplicate portions were collected for
food composition analysis For each chuld meal consumption was observed
every day and consumption of foods otber than those provided by the study
was recorded once every week Stools were exammned for parasite eggs and
cysts Parameters measured at baseline and follow up mcluded weight height
haemoglobin concentration haemtocrit white blood cell counts and serum
concentrations of retmol carotenowds ferritin transferrin receptor and albumm

The study was approved by the Medical Ethics commuttee of the Indonesian
Mimstry of Health and the Indeonesian Institute of Science Caretakers gave
written mformed consent before the start of the study After the study all
participants recetved a megadose vitanun A (200 000 [U) medication to treat
parasttic infestanion and 1f necessary 1ron pills
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THE MECHANISM OF INFLAMMATION INDUCED HYPORETINEMIA
FJ Rosales, SJ Ritter R Zolfaghan 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 pmol/L (20 pg/dl) this hyporetinamia
1s most severe dunng the acute phase of infection and 1s associated with
a poor prognosis ~However neither the cause of infection induced
hyporetinemia nor s relatichstup to vitamin A status are well understood
As an approach to understanding the mechanism of hyporetinemia. during
infection inflammation was Iinduced with lipopolysaccharide (LPS from
Pseudomonas aeruginosa) in vitamin A sufficient rats, the kinetics of
Elasma ROH and the mechanism of hyporetinemia were examined

allowing LPS (50 ng administered intrapentoneally per 100 g body
weight) plasma ROH decreased significantly 10 h after dosing reaching
the lowest level by 24 h and remaning so up 10 72 b In a second
expenment the reducton in plasma ROH was accompanied by a
significant reduction In plasma retinol binding protein (RBP) by 12 h and
transthyretin (TTR) by 24 h after LPS At 24 h liver and kidney RBP and
TTR protein concentrations were also significantly reduced but tissue
ROH concentrations were nomal  In the liver the relative abundance of
RBP mRNA (messenger RNA) was reduced n LPS vs control rats (0 48
011 n =5 parrs p<001) Paradoxically the relative abundance of
kidney RBP mRNA did notchange (122£018 n=5 p> 010) We also
assessed the relative abundance of cellular retinol binding protein mANA
(a cytosolic protein involved n the intracellular transport and metabolism
of ROH) and found it not affected in the hver (091 010 p > 0 10? nor
in the kidney (130 £016, p > 010) We Infer from this model that
hyporetinemia during infection results from a retuced hepatic synthesis
and secretion of retinol RBP Moreover these data imply that plasma
ROH 1s a poor indicator of vitamin A status dunng nfection We
recommend that an independent measure of inflammation such as plasma
C reactive protein be used to ad in the interpretation of plasma retinol
levels in populations where infections are prevalent

CORD BLOOD RETINOL AND RETINOL-BINDING PROTEIN IN
HEALTHY PRETERM AND TERM NEONATES AND NEONATES WITH RISK
FOR BRONCHOPULMONARY DYSPLASIA R _Valdés-Ramog MSc, JA
Cardona-Perez MD, B Topete-Lezama BSc, YO Pacheco BSC,
C Meza-Camacho BSc, E Udaeta-Mora MD

Vitamin A deficiency causes abnormalities in cellular
replication affecting the functional and structural
integrity of epithelial cells Retinol and retinol
binding protein concentrations were evaluated from cord
blood 1n three groups of necnates in order to identafy
any differences between healthy term (group I > 37
weeks) and preterm babies (group II < 36 6 weeks) as
well as those with a high risk to develop
bronchopulmonary dysplasia (group III < 1500 g} This
last group was followed-up until 28 days of 1life when
diagnosis was established Group I (n=41) had normal
retinol and retinol- binding protein concentrations at
bairth, while group II (n=58) had suboptimal retinol (<
40 ug/dL) and retinol-binding protein (<3 mg/dL)
concentrations suggestive of hypovitaminosig in the
preterm babies Group III consisted of 17 neonates who
required mechanical ventilation during at least their
first three days of 1life and had diagnosis of
Bronchopulmonary Dysplasia (BPD) at 28 days
Anthropometric and laboratory evaluations were done at
birth, 4, 7 14 21 and 28 days of life, with previous
informed consent of the parents Of the total sample, 3
children developed grade I BPD, 13 had grade IT and 1
had grade III Mean gestational age at birth was of 30 8
1+ 1 8 weeks, 8/17 were hypotrophic and the rest were
normal, while 8/17 were female Mean plasma retinol
concentrations (ug/dL) were at birth 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 Anthropometric measurements showed a slight
increase although they were alwaye below reference
values
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VITAMIN A AND INTRAUTERINE GROWTH RETARDATION

P Rondd R Abbott L Rodragues and A Tomkins
Nutr:ition Department Public Hesalth School,
Unaversaty of S3o Paulo Brazal Cepartment of

Epirdemiclogy angd Populataion Sciences, London
School of Hygieng and Tropical Medicine
University of tondon K and Center for

International Chald Health Inst:itute of Chald
Health Unaivers:ity of tondon U G

A case~control study examined the assocaiataion
between cord and maternal levels of vitamin A and
fetal growth ain 354 Brazailian mothers who
delivered 1intrauteraine growth retarded (IUGR)
babies and 356 mothers who delavered appropraiate
for gestational age (ABGA) babies

Newborns were classafied as being TUGR
accordaing to the Lubchenco classafication
Gestational age of the newborns was evaluated by
the Capurro method Vitamin A was measured by
hagh performance ligquid chromatography (HPLC)

Thirty three point opne percent (33 1/} 1UGR
babres and 14 &4/ AGA babies had levels of vitamin
A £ O 70umsl/l (p < © 001} However maternal
levels of vitamin A _ O 70umol/]l were similar for
both IUGR {1 1/} and AGA mothers {1 4/)

The results suggest that vitamin A deficaency
was not a problem for the meothers ain thas
population

There are four possaible explanations for the
lower cord levels of vataman A ain IUGR babaes
compared to AGA babies inadenuate supply poor
fetal banding, increased utilaisation by the fetus
and poor storage by the fetus

The association between cord levels of vataman
A and fetal growth persisted even when cther
known counfounders were taken into account

Usmng Ethrograpiic Methods m Ystamin A Deficiency Research
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LOOKTNG L[OR LONG IERII SUSIAINABILITY THF VITAMIN A
COMPONENT OF EL SALVADOR S NUTRITION EDUCATION PROGRAM 1Y
Mnez* M (rifiths -Dep of nutrition Ministry of Health
San Salvador El Salvador The Manoff Croup Washington
D C UsA

El Salvador a country vith multiple and severe nutrition
problems has undertaken during the pat five years a
comprehensive program to reach communities particulairly
those classified as high :isk for nutrition and health
problems with nutrition services Key among these services
1s nutrition education The nutrition educatlion program
departe from past attempts 1n that its goals are improvements
in practices b, families related to use of products in the
case of vitamin A the vitamin A fortified sugar and better
household praclices such as the inclusion of vitamin A rich
foods i1n daily diets particularly diets of young children
The basis for the design ot the program was a comprehensive
qualitative investigation or attitudes perceptions and
practlces of families across el Salvador This wis followed
by a draft communication strategy for each component and for
the program as a whole The vitamin A component follows the
general pattern of others with radio spots and mini programs
and 1lnterpersonal materials for the use by health and
development personnel and material for school children A
quantitative baseline done prior program launch 1ndicated
some of the challemnges 99/ of children 6 36 months and 95/
and 96/ of pregnant and nursing women did not meet their
requirement for vitamin A intake 607 of children had
multiple 1llnesses during the two weeks prior to the
interview more than half (57/) of mothers could not name a
food rich 1im vitamin A and only one third knew that vitamin
A rich foods should be consumed daily by children The
presentation will review the materials developed on tortified
sugar and vitamin A rich foods and will present initial
monitoring 1nformation

KUl IUACG MEETING

WHY CHILDREN DONT EAT THEIR VEGETABLES AN
ANTHROPOLOGICAL APPROACH TO VITAMIN A DEFICIENCY N
WEST JAVA INDONESIA L E Carhin Department of Anthropology
University of Durham Durham UK

Recent sludies of children s vitarmin A (VA) 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
biocuitural study of VA deficiency in rural West Java examined
children s food consumphion as a form of behavior subject to household
customs food beliefs and also culiural rules for child parent interaction

The study focused on 20 children ages 3 to 10 years with Bitots
spots and/or mghtblindness 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 umol/l. median=0 86 pmol/l)

Food intake was recorded by trained observers over 4 days VA
intake was measured by dietary recall using a prehminary version of the
IVACG Simphfied Dietary Assessment Household socioeconomic
status mother's knowledge (both westem and traditional) about food for
children and the relationstup between children s diet and health were
ascertained from interviews with caretakers Participant observation
provided contextual data

Results show that while tradtional food behefs do tend to discnminate
against the provision of VA nch foods adherence to traditionalty does
not differentiate mothers of VA deficient children from those of matched
contrals Dietary profiles demonstrate reduced diversity of nutnent
sources and lower frequency of snacking for cases as compared to the
controis which largely reflect differences in household wealth Beyond
the constramnts of budget and beliefs hies 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 targetiing children rather than thew parents
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Other Interventions for Prevention ani Control of Vitamin A Deficiency

DECREASED PREVALENGE OF XEROPHTHALMIA AND IMPROVED NUTRITIONAL STATUS
AMONG PRESCHOOLERS FOLLOWING VITAMIN A SUPPLEMENTATION AND NUTRITION
EDUCATION INTERVENTIONS IN THE PHILIPPINES  Tuason Lopez G ¥illate E,
Klamm R (HIKI Philippines) Burger S (HKI NY USA)} Gorstein J (University of
Michigan) Mendoza O (University of the Philippines College of Public
Heaith)

The am of the Vitamin A Expansion (VITEX) project was to improve
the vitamin A status and growth of children in three provinces of the
Phillppines Municipaliies were randomly assigned to receive nutrition
inlerventions through the following channels {1} radio alone (u} radio and
comic books (lii} radio comic books and mothers classes and (iv) radio
comic books mothers classes and home counseling Nutrition education
rcluded promotion of healthy breastfeeding and infant feeding practices and
promoation of vitamin A from food or capsules Distribution of vitamin A
capsules (VACs) was originally targeted to underweight children identified
during the annual village based welghing (Operation Timbang) In 1993
however the Philippine government expanded VAC distribution to cover all
one to five year old children every six months

A baseline survey was conducted from May to July 1991 and an
endline survey was conducted dunng the same months in 1994 Over 11 000
praschool children from 120 randomly selected villages were examuned for
signs of xerophthalmia and measured for anthropometry  Mothers wera
nterviewed about ther knowledge about vitamin A whether thewr child had
recewved a VAC in the [ast six months their participation in Operation Timbang
and whether therr child exhibited nightblindness

In surveyed areas VAC coverage mcreased from 6 8% at baseline o
85 94 atendine The prevalence of mght biindness among children 24 to 59
months old declined significantly to just around the World Health Organization
{WHQ) cniteria of 1 0 /4 in all four intervention groups The prevalence of
moderate and severe underweight (based on the Philippines weight for age
relerence values) declined significantly among children six to 23 manths old in
all but the mtervention group that received radio messages alone

Logistic regression analyses were conducted to identify factors that
influenced VAC receipt after controlling for age gender intervention group
and nutritional status  Children were significantly more likely to have received
a VAC 1f their mothers (1) participated in Operation Timbang (odds ratio (OR) =
22) (I)) correctly dentdied 2 3 dietary sources of vitamin A {OR = 1 2) or {m)
knew the benefits of vitamin A (OR=1 34)

EFFICIENT VITAMIN A SUPPLY THROUGH INHALATION HK
Biesalski Department of Biological Chemustry and Nutriion Umiversity of
Hohenheim Fruwirthstr 12 D 70593 Stuttgart Germany

Vitamin A deficiency 1s associated with alterations of the respiratory
epithelium like loss of ciha 1ncreased number of mucous secreting cells and
squamous metaplasta The consequence of these alterations 1s an impairment of
the self cleaming activity of the epithelum resulting 1n mncreased occurence of
respiratory diseases especially observed 1n vitamin A deficient children Indeed
vitamin A supplementation usually lowers the nsk for respiratory infections
Yet 1n presence of diarrhoe severe protemn deficiency or with msufficient daily
supply the vitamin 15 not approaching the target tissues Insufficient amounts
and the respiratory mucosa cam not maintain its normal appearance To
overcome this problem we developed an inhalative application Vitamun A
deficient male SD rats (n =12 ca 200 g) and healthy male volunteers (n = 16
normal nutritional state) were mvestigated Following inhalation (1 000 IU) the
1at respiratory epithelum showed an uptake of retinyl esters (7 5 pg/g dry sohid)
and the tissue revealed a normal appearance (light and electron microscopy) In
contrast control vitamin A-deficient rats (without mhalation n = 8) exhibited
the typical morphological alteration of the respiratory epithelium (mucous
metaplasia) In human volunteers the inhalative application of retinyl esters
(3000 IU) resulted 1n a maximum concentration of plasma retinyl esters within
30 munutes (before inhalation 44 7 & 13 1 ng/ml after imnhalation 1893 + 67 1
ng/ml) Inhalative application was not accompamied with any side effects or
complains This might vield as a promising novel method to facilitate organ
specific targeting of vitamin A
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CONTRIBUTING TO REDUCE THE NUTRITIONAL PROBLEM AND
VITAMIN A DEFICIENCY IN WESTERN GUATEMALA
Yictor Calderon MD M PH Chief Vitamun A Program
Project HOPE Quetzaltenango Guatemala

The overall project goal 15 to reduce the infant morbility and mortality due to
vitamun A deficency This goal 15 to be reached through cost-effectiveness
communmty sustainable interventions wn three departments of Guatemala highland

The principal objectives are To increase 1n 60% the supplement of Vitamn A
w children between 6 to 72 and 50% of women after delivery Tramng 90% of
MOH (Mmstry of Health} and MOA (Mintstn of A rculture) staff and community
volunteers on nutnition vitamun A and home gardens  the target areas Target
families (40%) will grow vitamun A nich vegetables m their own garden and 50%
of families with children 6 to 72 months with gardens will consume vegetables at
feast twice a week

In 199} HOPE completed erum retmol surveys 1 3000 ch Idren under 6 ape
showing vitamn A deficiency 1n 20% of them (In Guatemala more than 5% of the
population with low levels of retinol 1s a Public Health problem)

A project main charactenistic 15 to work predomunantly i rural commumties of
difficult access as well as to strengthen mstitutional coordination as a strategy of
extenston and increase of coverage through the involvement of the Mimistres of
Health (MOH) and Agnculture (MOA) and NGOs (Non Governmental
Orgamzations) These institutions receive technical and fi | e vitamun
A capsules seeds and educational matenals as well as they serve as muitiphers for
commumty groups

Another mportant component 1s the sustainability intervention of community
groups To avoid members of the community to expect recesving all benefits free
cost recovery activities were imbiated 1 e selling of vegetable seeds by health
promoters and agncultural representatives In coordination with The General
Durection of Livestock a model farm (with chickens rabbits vegetables
greenhouses etc ) was implemented Farms like this model are bewn, established 1
the target commumities to improve the famly nutntional status
Project 5 investigations are based on community work and on the information that
famihies did not consume vitamin A rich food  The program target population 1s
178 000 children under 6 age and 43 000 women after delivery The program
performs two evaluation one at the nud term and at the end of the project

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. Tanumihardjo D Permaesih
Muherdiyantiningsih E Rustan Muhilal D Karyadi and
J A Olson Dept of Biochem & Biophys TIowa State
Univ Ames IA U S A Nutrition Research & Development
ctr Bogor West Java Indonesia

The modified relative dose response (MRDR) test for
assessing vitamin A status has been used 1in several
surveys In order to simplify field procedures two
standard doses of 3 4 didehydroretinyl acetate 5 3 umol
and 8 8 pmol were administered to Indomesian children (n
= 34) at a one month interval While the higher dose
elicited a higher response within an individual (P =
0 0002) neither dose response was related to body weight
(P <0 39) In another group of children (n = 83) the
MRDR test was administered (0 35 pmol/kg body weight) and
two blood samples were drawn per child between 3 and 7 h
after dosing The MRDR ratio tncreased with time and
plateaued between 5 and 7 h  Using this information the
MRDR test was used in Indonesian children (n = 309 O 6
6 6 y) known to be infected with Ascaris lumbricoides
Six different treatments 1including a 210 gmol vitamin A
supplement and a 400 mg dose of albendazole were randomly
administered together or at different times during a 1 mo
period Vitamin A supplementation was most important in
1mproving vitamin A status (P < 0 0001) whereas deworming
(P = 0 370) and the statistical interaction between
deworming and vitamin A (P = 0 752) were not Serum
retinol values marginally improved (P = 0 051) 1in two
groups that received vitamin A and albendazole but not in
the third group that received vitamin A only The MPDR
test proved a better discriminator of the treatment
effects on vitamin A status than did changes in serum
retinol values (Supported by the Thrasher Research Fund
2808 2 SmithKline 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 Multon'
BA Underwood® L Rahmathullah® and RD Thulasira)* 'The EMMES
Corporation Potomac MD USA *WHO Geneva Switzerland
Aravind Children s Hospital and “Eye Hospital Madurai India

Background We have previously reported that small weekly doses of
vitamin A similar to the RDA when provided to children 1n an area of
vitamin A defictency and undernutntion were effective mn reducing
mortality We now report on the wmpact of this supplementation on
prevention and cure of xerophthalma Methods We conducted a
randomzed controlled masked clinical trial for one year in southern India
among 15 419 children age 6 60 months who recetsed weekly doses from
community health volunteers of either 8333 IU (2500 pg) vatamun A and
20 mg vitamin E (treated group) or vitamun E alone (control group)
Xerophthalmia status was ascertained at baseline and at 6 and 12 months
follow up by trained field workers and verified by a medical officer
Children with signs of xerophthaloua were treated with 200 060 TU
vitarmn A and remamed in the study Results Prevalence of
xerophthalmua at baseline was 11% Prevention Among children without
xerophthalmia at baseline the risk of developing xerophthalimua 1 the
treated group at 6 mos follow up was less than half of that mn the control
group (RR = 0 44) Similar reduction was seen among ctuldren without
xerophthalmia at rmud term with follow up to the end of the year Cure
Among chuldren with xerophthalmia at baseline the risk of remaming
xerophthalmic 1n the treated group was 3/4 of that 1n the control group {RR
=074) Conclusion Regular supplementation by vitamin A at a level
potentially attainable from foods n an area of vitamun A deficiency and
undernutrition contributes substantially to prevention of xerophthalmia
(incidence was reduced by one half) and to cure of xerophthalmia
(prevalent cases were reduced by one fourth) even when all cases also
received an 1mitial large therapeutic dose

Yitannn A Status Methedology
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A TEST OF HKI METHODS OF QUALITATIVE ASSESSMENT OF VITAMIN
A DEFICIENCY PROBLEMS IN A RURAL AREA NEAR PUNE INDIA V
Persson, T Gremer and IP Bhagwat Umit for International Chald Health Uppsala
University Sweden and BAIF Development Research Foundation Pune India.

We studied whether the methods descnibed 1n two HKI manuals ( Conducting a
Qualitative Assessment of Vatamun A Deficiency and How to Use the HKI Food
Frequency Method to Assess Community Rask of Vitamin A Deficiency ) could be used
effectively by a Nutrtionsst (VP) and a MD (IPB) neither with particular expertise in
vitamn A, The goal was o determine within a few weeks whether VAD was likely to be a
public health problem m Kasurdi a village of 3000 w1 an and rural area 35 km from Pune (
annual ram fall 300 mm) where BAIF have health and agriculture projects If so we hoped
that the study wonld also suggest measures that might be taken to improve the situation

Furst, existing reposts were reviewed, 13 key mformants mnterviewed 4 group
discusstons held and local markets and shop surveyed Second about 1/3 of the
households m the village known to have children aged 1 5 were sampled beginning at
random point, yieldmg 70 children whose eyes were examned for signs of VAD The
HKI Food Frequency method was apphied to one sibling from each family chosen
randomly for a sample size of 53

In the state of Maharashtra Bitot s spots (XI B) was found in 0 4% of preschool
children mn 1990 In Kasurds XN was seen farrly regularly by some health workers 10
young children and women of reproductive age especially m the poorer groups Eor
many good food sources are exther not affordable ar not avaitable much of the year
Colostrum 15 discarded but breast feeding continues for over ane year i most cases and
over two years fauly often

In all of the studied groups the mean frequency of consumption of vitamin A was
below 4 per week for ammal sources and 5 per week for weighted sources (ammal + 1/6
plant) This was below the cut off pomis of 4 and 6 respectively suggested by HKI

However we question HKI s deciston to exclude breast mulk and cow mulk from the.
calculations Breast milk 1s one of the most important sources of vitamin A n the nfant s
diet even n the second year supplymng on the order of 160 RE at 13 24 months (Mewman
1993} Thus it should be included

In this study 13 of the 15 children aged 1 2 years were stil breast fed 12 of these three
tones a day or more Cow mulk was very commonly given to children m this area but the
concentration of vitamin A left in the milk as served needs further investigation The
anglumgri of breast milk and cow mulk raised the overall mean of weighted sources from

to

Both fat and protein scores were adequate for all groups VAC coverage for the past
s1x months for chuldren 1 3 5 years of age was 63% XIB was seen in the eyes of three of
the 70 children (4 3%)

Both manuals were found to have clear mstructions and 10 be easy to use The methods
fulfilled the objectives of mdicating to the NGO 1nvolved that VAD 1s hikely to be a
p;::lﬁ and providing some ideas for useful mterventions which indeed are being
planny

KUl IVAGG MEETING

EVALUATION OF A FOOD FREQUENCY QUESTIONNAIRE TO
ESTIMATE VITAMIN A INTAKE IN PRESCHOOL AGE CHILDREN
IN INDONESIA MJ Dibley (1) M Serdula (2} Th Nmuk SH (3) T
Sadpmmn (4) (1) Johns Hopkmns University Baltmore USA (2) Division
of Nutntion Centers for Disease Control Aflanta, USA (3) Nutnthion
Academy MOH, Yogyakarta, Indonesia, (4) CEBU Gadjah Mada
University Yopyakarta, Indonesia

Effective and rehable tools are needed to measure dietary vitammn A
mtake i preschool age chuldren both for research and momtormg dietary
mterventons Dietvita aimed to assess the reproducibility and validity of a
food frequency questionnaire to measure vitamin A mtake m preschool-aged
Jnldren from a developing country Dietary mtake was assessed i 296
chuldren aged 6 through 47 months at earollment Weighed food mtakes of
each child over a 14 hour penod were recorded on 6 occasions dunng a
month and a deutenum oxide method was used to measure average two
weekly breastmulk intake m the breast fed children A 57 item food
frequency questionnaire with a one month referent period was developed
usng IVACG gmdelnes and was admmustered at the start and end of each
survey pertod Nutrient mtakes were calculated usmg the International
MmiList database A food score was calculated for the food frequency data
by multiplymg the mtake frequency by the average portion size by the
nutnent density The 1tems on the food frequency questionnaire accounted
for 84% of the vitarmn A mtake observed in the weighed food mtakes The
mean vitamm A mtake as measured by the food frequency questionnaire
(384 RE/day) was nearly twice as high as that measured by the weighed
food mtakes (201 RE/day) The Pearson correlation coefficient between
mtial and final food frequency questionnatres (r=0 50) was similar to that
reported m other studies The correlation between food frequency and
weighed food mtakes was higher for food frequencies admmmstered after
compared to before food weighmg (<24 months 0 25 vs 035 > 24 months
017 vs 0 28) The food frequency method evaluated was appropriate to
dentify major daetary contributors of vitamm A to detect temporal changes
m mtake to identify target groups & possibly to rank individuals by mtake
It was not appropnate for measuring absolute mtake of vitatam A
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LUTEIN AS A MARKER OF VEGETABLE INTAKE AND
VITAMIN A STATUS DI Thurpham CA Northrop Clewes P
Paracha and UJ McLoone Human Nutrition Research Group Univers
ity of Ulster Coleraine Northern Ireland BT52 1SA and Department of
Human Nutrition University of Peshawar Peshawar Pakistan
Vegetables and fruits are the major source of vitamin A for the popu
lations of the developing world # Carotene 1s the principal pro vitamin
A compound 1n vegetable foods but because the amount of 8 carotene in
blood represents the excess of intake over requrements plasma B
carotene iself 15 not a good marker of vitamin A intake Lutein how
ever Is present m most vegetables 1n approximately the same amounts as
B carotene (Hemnonen et al J Agric Fd Chem 1989 37 635 659) 1t 15
not converted to vitamin A and distary take was reported to correlate
with plasma concentrations better than erther lycopene or B carotene 1n
80 vitamin A adequate Cambridge (UK) women measured at four times
during one year (Scott et al Brif J Nutr in press)
We recently measured lutern f# carotene and retinol n plasma from 267
Pakistan infants with a mean age of 13 mo i August 1993 (mean(SE)
0 102(0 015) 0 OL1(0 006) 0O 66(0 014) pumol/l resp) Three months
later at the end of the summer season the same analyses (n=207) were
done agam (0 202(0 008) 0 011(0 002) O 78(0 019) resp ) when all
three marhers mereased (P<0 02 pawed t test) However 1 the case of
plasma § carotene the increase was negligible but the proportion of non
detectable results fell from 90% to 69% over the 3 mo At baseline
lutein did not correlate with retinol in the girls (r=+0 029) but did m
the boys (r=+0 363 P <0 000) i contrast to the follow up data where
it correlated in both sexes absolute measurements (boys r=+0 362
P<Q 000 girls r=+0259 P=001) and for the differences (boys
r=+0472 P<0 000 girls r=+0 300 P<0 003) There was no corre
lation between B carotene and retinol at either time or 1n erther sex
The infants were breast fed with some supplementary feeding but we
have no information on either The infants were probably obtaming
most dietary vitamin A from breast milk and the increase in plasma
retinol 1n these infants probably reflects the increased availability of
vegetables to the mothers during the summer period We have found
lutein 1 the milk of Palkistam women (unpubhshed)} and the evidence
suggests that plasma lutein n the wfants reflects increased vegetable
intake by the mothers and is also an indirect marker ot changes n
vitamin A status

LINKING 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 Kolhede M
Gamble J Gitlesohn J Langidrik B Blaner K Briand John Burns School of
Medicine  University of Hawan Hawan USA Ministry of Health and
Environment, Majuro Republic of the Marshall Islands {RMI) Johns Hopkins
Schoal of Hygiene and Public Health Baltimere MD USA Columbia University
Institute of Human Nutriton Columbia NY USA

Chinical evidence of significant malnutrition and vitammn A deficiency (VAD)
in children has been present in the RM! for the last ten years Imtigl attempts
to determine VAD prevalence and to develop a VAD survelllance and
prevention project were unsuccessful This project was underteken to 1)
determine the national and strata specffic prevalence of VAD in children ages
15 using serum retinol 2) develop a countty sensitive rsk assessment
questionnaire for future population surveillance and individual risk assessment
for VAD The nsk assessment too! would also provide insight to possible VAD
intervention strategies specific to AMI Methodology A stratified single stage
cluster sampling technique was utilized to obtain the designated sample of 800
serum retinols 200 sera were randomly drawn from each of four strata two
urban centers the outer i1slands the people from the radiation affected atolls
The VAD prevalence was determined in aech of the strata The parents of avery
fifth child was asked a senes of 15 questions regarding VAD nisk factors in the
Marshall Islands The questionnarres were scored and the resulis were linked
to individual serum retinol levels to asses its sensivity and specificity as a
screening tool for individuals with normal and low levels of serum retinol
Findings 800 chidren (ages 1 5) were tested for serum retinol 55 of children
had serum retinol levels lass than between 10-20 meg/dl and 8 % had retinol
levels less than 10 meg/dl suggesting signficant VAD The results of the
correlation of the rlsk assessment questionnaire to serum retinol levels will be
completed by December 1995 Conclusions Serum retinol can be utiized with
greater pracision to determine VAD in areas where health workers are not
traned to clinically screen children with VAD A signficant portion of the
children of RMI (63 4} have serum retinol lavels below 20 megydl The VAD nsk
assessment questionnaire  validated with serum retinol levels provides a
valuable method to perform survelllance and has established nisk factors on
which to base interventions in the RMI
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A MODIFIED METHOD TO MINIMISE LOSSES OF CAROTENOIDS AND
TOCOPHERQOLS DURING HPLC ANALYSIS G Lietz and CJK Henry School of

B logical and Molecular Sciences Oxford Brookes Umversity Oxford OX3 0BP
LK

1IPLC 1s potentially an excellent method for the separation and quantification of
EFtovilamin A carotenoids and thew somers  Priar to the analysis of carotenowds and
tocopherols saponification has often been employed as an effective purtfication step
tor the removal of chiorophylls lipids and to release the estenfied xanthophylls
However several rescarchers have found significant losses of xanthophylls after
sapontfication  Furthermore, 1t has been shown that elevated temperatures and
prolonged cxposures to alkaline conditions resulted m significant losses of a
tocopherol

In order to minimuse these etfects an HPLC method developed by Hart and Scott
(1995) has been modified by using Candxia cylindracea lipase for mld hydrolysis
Tuc mcrobial hpase from Candida cylindracea 15 supposed to be a non specific lipase
(Mncrae 1983) and preferentially bydrolyses C,, to C, satmated and
monounsaturated fatty actds (Lie and Lambertsen 1986) As palm od consists of 44%
C , and 39% C,;, Candida cylmdracea seems to be an opnmal tool 1o hydrolyse
palm o1l The hipase catalysed hydrolysis of the o1l was carried out tm a 50m? Qurckfit
brlenmeyer flask at 35 C contmning C cyhndracea preparation {10mg 943 unus/mg
solid Sigma) 100 mg of palm o1l sodmm phosphate buffer (L 70 008 M 35mD
md Ascorbic acid (S0ppm) strred for 16 b This method was modified from
R ilimatullah et al (1994) The reaction mixture was extracted three tmes with 20 ml
diethyl ether/petrolenm ether (21 (viv)) The three extracts were combimed and
wshed three times with 50 mt 109 sodumn chlonde solution and finally the orgamc
solvent was evaporated to dryness 1 a rotary evaporator ‘The residue was redissolved
by ulrasonic agitation o a final volume of 5 ml m dichloromethane filtered through
4 045 um PVDF syrmge filter (Whatman) and difuted with the mobile phase to a
suttable concentratton for HPLC analysts acoording to Hart and Scott (1995) This
modified procedure will form the basis of our presentation
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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 § Edvardson
D Sklan and M Katz Dept of Pediatrics and
Ob -Gyn Units of Epidemiol and Clin Pharmacol
Soroka Medical Center and Faculty of Health
Sciences Ben-Gurion Univ Beer-Sheva and Fac
of Agric Hebrew Univ Rehovot Israel

Background Subc¢linical vaitamin A deficaency
1s related to increased morbidity and mortality in
infants Previous studies indicate that the trad-
itional diet of Moslem Bedouins an important
ethnic group in Southern Israel 1s low in vitamain
A content

Methods Serum retinol was measured by HPLC in
313 healthy mother-infant pairs at birth following
term gestation (>37 weeks) of normal birth weight
infants (BW 22500 gm) 175 Jews and 138 Bedouins

Results Retinol <20 ug/dl was measured in 11%
of mothers and in 24% of ainfants Cord retinol <20
and <10 pg/dl were measured in 17% and 1 1% of
Jewish and 33% and 7% of Bedouin newhorns respect-
ively {(both p=0 001) As compared to mothers with
serum retinol 220 pg/dl a larger % of mothers
with serum retinol <20 pg/dl gave bairth to infants
of shorter gestational age (37-38 weeks 26 5 vs
15 2% n s ) and to lighter infants (birth weight
2500-2990 gm 42 vs 24% p<0 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 pg/dil (35 wvs 20% p<O 006)
Neither maternal nor infant szserim retinol was
related to socilceconomic indices

Conclusion Low serum retinol was found
prevalent in mothers and newborns in Southern
Isragel and particularly in Bedouin infants Low
serum retinol in maternal and cord blood was
associated with a lower birth weight in this
population of apparently normal infants
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PREVALENCE OF SUBCLINICAL VITAMIN A
DEFICIENCY AMONG YOUNG INFANTS IN BANGLADESH

M A Wahed, J O Alvarez, M M Rahman, M_
Hossain F Jahan, D Mahalanabis, and D_Habte

Internaticnal Centre for Diarrhoeal Disease
Research Bangladesh (ICDDR,B), and Dhaka
Shishu Hospital, Bangladesh and University of
Alabama at Birmingham, Al 35294-0008

In Bangladesh the high prevalence of
clinicaily evident vitamin A deficiency 1in
chi1ldren under 5 years nas been well
documenteda however 1ittle 1s known about the
vitamin A status of 1nfants The relative
dose response (RDR} test was carried out 1n
85 healthy infants (5 92 3 months) coming to
the International Centre for Diarrhoeal
Disease Research Bangladesh (ICDDR B) or
Dhaka Shishu Hospital for routine
immunization Mean serum retinol [R] was
0 66+0 3 umol/L and mean RDR value was 29 8%
22 1 Fifty-seven percent (57%) or the
intants had serum [R] vaiues under U 70umcl/L
and 18% under 0 35 umol/L Sixty-four percent
164%) of the 1nfants had abnormal RDR values
(220) 1i1ndicating low li1ver reserves of
vitamin A RDR values showed a negative
correlation with weight for age The RDR test
showed a high sensitivity detecting 93% of
infants with 0 355<[R]s0 685 umol/L as
abnormal These results 1ndicate that there
1s a high prevaience of subclinical vitamin A
deficiency 1n Bangladeshi1 infants
Supported 1n part by U § AID grants DPE-5986-
A-00-1009-00 and DHR-5600-G-00-0054-C
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Guatemala

Tel 502 2 781 879

Dr Malvina de Leon Mendez
Tecnico Depto Materno Infantil
Direccion General de Servicios de Salud
Minasterio de Salud

9a Averuda 14 65 Zona 1

Ciudad 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

Ciudad de Guatemala 01011
Guatemala

Tel 502 2 736 518 519

Fax 502 2 736 529

Prof Helene Delisle
Associate Professor
Department of Nutrition
Unwversity of Montreal
PO Box 6128

Downtown Station
Montreal

Quebec H3C 3]7

Canada

Tel 514 343 6406

Fax 514 343 7395

E mail Dehlisleh@ere umontreal ca
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Mr Castro Lucio de Navarro
Investigador Cientifico
Instituto Nacional de Salud
Avenida El Dorado Carrera 50
Bogota

Colombia

Tel 57 1 220 577 ext 316 317
Fax 57 1 222 0194

Ms Veronika de Palma
Coordmadora de la Educacion
INCAP

Apartado Postal 1188

Ciudad de Guatemala
Guatemala

Tel 502 2 723 762

Fax 502 2 736 529

Ms Saskia de Pee

Department of Human Nutrition
Wageningen Agricultural University
PO Box 8129

Wageningen 6700 EV

Netherlands

Tel 31 8370 82589

Fax 31 8370 83342

E mail clive west@et3 voed wau nl

Dr Margarita Cortez de Polanco
Assecora Departado Ministerial
Minssterio de Salud Publicay A S
Palacio Nacional 3er Nivel Oficina 1
Ciudad de Guatemala

Guatemala

Tel 502 2 24509 80258

Fax 502 2 23207
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Chancellor

Home Science & Higher Ed for Women
Avinashilingam Deemed University
Coimbatore

Tamil Nadu 641 043

India

Tel 91 422 440 140/435 250

Fax 91 422 438 786

Dr Carolina de Vettorazzi

CeSSIAM

Hosp de Ojos y O1dos Dr Rodolfo Robles V
Diagonal 21 19 19 Zona 11

Ciudad de Guatemala 01011

Guatemala

Tel 502 2 730 258

Fax 502 2 733 906

Mr Arjan de Wagt
Nutritionist

UNICEF Malaw1
Commercial Bank Building
PO Box 30375

Lilingwe 3

Malaw1

Tel 265 780 788

Fax 265 783 162

Dr Michael ] Dibley

Faculty of Medicine and Health Sciences
Center for Clinical Epidermology

& Biostatistics

David Maddison Chnical Sciences Building
Newcastle NSW 2300

Australia

Tel 61 49 236-239

Fax 61 49 236-148

E mail 5439409@mcimaill com

Dr Edmundo Dominguez
Supervisor

Proyecto HOPE

6a Calle 9 24, Zona 1, Edificio Capuano
Tercer Nivel, Apartamento 8 y 9
Quetzaltenango

Guatemala

Tel 502 9 614-559

Fax 502 9 612-386

Dr Philippe Donnen
School of Public Health
Free University of Brussels
Route De Lenmk 808
Brussels 1070

Belgium

Tel 32 2 555 4045

Fax 32 2 555 4072

Ms Michele L Dreyfuss
Nutrionist/Doctoral Student
Division of Nutrition

Johns Hopkins University

School of Hygiene and Public Health
615 North Wolfe Street, Room 2041
Baltimore, MD 21205

USA

Tel 410 955-2786

Fax 410 955 0196

E mail mdreyfus@phnet sph jhu edu

Dr Enrique Duarte
Organization MSPAS
3a Av 7-31, Zone 10
Guatemala City
Guatemala

Tel 502 2 325 889

Ms Rosa Maria Duarte Favaro
Cientafic Research

Adolfo Lutz Institute

Rua Minas 877

CEP 14085 410

Ribeirao Preto

Sao Paulo

Brazil

Tel 55 16 625 5046

Fax 55 16 635 7994/633 1586
E mail jeddoliv@fmrp usp br

Ms Abigail Dzimadz:
Vitamm A Project Coordinator
UNICEF Lilongwe
Commercial Bank Building

PO Box 30375

Lilongwe 3

Malaw1

Tel 265 780 788

Fax 265 783 162
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Dr Dionicio Elzas

CeSSIAM

Hosp de Ojosy Oidos Dr Rodolfo Robles V
Diagonal 21 19 19 Zona 11

Ciudad de Guatemala 01011

Guatemala

Tel 502 2 730 258

Fax 502 2 733 906

Dr Luiz Elias

Consultant Food Technology and Nutrition
INCAP

Post Office Box 1188

Guatemala City

Guatemala

Tel 502-2 723 762,7

Fax 502 2 736 529

Mrs Isabel Enriquez

Profesional Salud Escolar

Direccion General de Servicios de Salud
Ministerio de Salud Publica y Asistencia
Social

9Av 14 65 Zona 1

Ciudad de Guatemala

Guatemala

Tel 502 2 218 01

Prof Kal1 Erickson
University Professor

525 Queen Street
Alexandria Virginia 22314
USA

Tel 703 836 1190

Fax 703 658 4919

Dr Miguel Escobar

Drirector Division Medica

Comite Pro Ciegos y Sordos de Guatemala
Diagonal 21 19 19 Zona 11

Apartado Postal 01011

Ciudad de Guatemala

Guatermala

Tel 502 2 730 375

Fax 502 2 733 906

Dr Virgima Espimoza

Vice Minuster of Public Health
Mimnistry of Public Health
Tegucigalpa

Honduras

Fax 504 225 226 384 141

Dr Edgar Augusto Espinoza Prado
Profesor Titular V Facultad de Ciencias
Medicas

Facultad de Medicina

Universidad de San Carlos de Guatemala
Ciudad Universitaria, Zona 12

Ciudad de Guatemala

Guatemala

Tel 502 2 767 370 ext 260

Mr Rolando Estrada

Supervisor Agricola

Program Vit A Proyecto Hope
Edificio Capuano Aptos 8 y 9, Zona 1
Quetzaltenango

Guatemala

Tel 502 9 061 4559

Fax 502 9 061 2386

M

Dr Vilma Estrada

Coordinador Proyecto Micronutriental
Fundacion Internacional de Ojos

Col Los Castarias

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 Oidos Dr Rodolfo Robles V
Diagonal 21 19 19 Zona 11

Ciudad de Guatemala 01011

Guatemala

Tel 502 2 730 258

Fax 502 2 733 906

Dr Rodrigo Fierro Benitez
Micronutrients Program Director
Minustry of Health of Ecuador
Buenos Aires 340 and Manue] Larrea
Quito

Ecuador

Tel 593 2 544 597

Fax 593 2 544-597

Dr Julio Alfonso Figueroa Carrillo
Minusterio de Salud Publicay A S
Palacio Nacional 3er, Nivel Oficina 1
Ciudad de Guatemala

Guatemala

Tel 502 2 23207

Dr Suzanne M Filteau
Research Assoclate

Institute of Child Health

30 Guildford Street

London WCIN 1EH

United Kingdom

Tel 44 171 242 9789

Fax 44 171 404 2062

E mail sfilteau@ich bpmf ac uk

Mrs Magda Fischer

Unidad de Relaciones Internacionales
INCAP

Calzada Roosevelt Zona 11

Apartado Postal 1188

Ciudad de Guatemala

Guatemala

Tel 502 2 736 522

Fax 502 2 736 529

E mail mfischer@mncap org gt

Dr Sian Fitzgerald

Health and Nutrition Consultant
Canadian International Development
Agency

200 Promenade du Portage

Hull

Quebec K1A 064

Canada

Tel 819 953 5553

Fax 819 953 6356

E mail 102257 676@compuserve com

Dr Carla Fjeld

Senor Scientist

International Atomic Energy Agency
PO Box 100

Vienna A 1400

Austria

Tel 43 1 2060 21680

Fax 43 1 20607

E mail fjeld®@ripol 1aea orat

Ms Maribel Flewstt

IVACG Secretariat

ILSI Human Nutrition Institute
1126 Sixteenth Street, NW
Washington DC 20036 4810
USA

Tel 202 659 0525

Fax 202 659 3617

E mail Maribel@dc ils1 org

Dr Rodolfo F Florentino

Director

Food & Nutrition Research Institute
DOST Complex Gen Santos Ave Bicutan
Tagig

Metro Manila

Philippines

Tel 632 837 2934

Fax 632 837 2934

E mail rff@dostmis dost gov ph

Ms Marma Flores
Nutricionista

Retirada de OPS

15 Calle A2 05, Zona 1
Ciudad de Guatemala
Guatemala

Tel 502 2 205 92

Licda Teresa Flores Lopez
Licda Inf Quimico Biologo
INCAP

Apartado Postal 1188

Ciudad de Guatemala
Guatemala

Tel 502 2 881 626

Fax 502 2 736 529

Mr Benjamun Fouts
Nutrition Extentionist
Peace Corps

6 55 8 Street Zone 9
Guatemala City
Guatemala

Dr Wilma Frerre

Regional Coordinator Food and Nutrition
Pan American Health Organization

525 Twenty third Street, NW

Washington DC 20037

USA

Tel 202 861 4349

Fax 202 861 8466

E mail wilmafr@paho org



Dr Martin Frigg

Task Force SIGHT AND LIFE
Post Box 2116

Basel 4070

Switzerland

Tel 41 61 691 2253

Fax 41 61 688 1910

Mr Hector Gamero

Coordimnador de Proyectos de Nutricion
IDEAS Ltd

6a Ave 20 25 Zona 10

Edif Plaza Maritima Oficina 5 4
Crudad de Guatemala

Guatemala

Tel 502 2 370 164 5

Fax 502 2 374 352

Mr Dieter Garbade

Director of Vitamins & Fine Chemicals
Roche Products Pty Limited

Unut C2 1 3 Rodborough Road
Frenchs Forest NSW 2086

Australia

Tel 61 2 9975 8100

Fax 61 2 9975 5256

E mail Dieter garbade@roche com

Dr Juan Carlos Garcia dela Riva
Post Doctoral Ophthalmology Educ
Coordinator

Committee for the Blind and Deaf
Diagonal 21 19 19 Zone 11
Guatemala Citv

Guatemala

Tel 502 2 730 375

Fax 502 2 733 906

Dr SissiLeonora Garciade Sierra
Medico y Cirujano

Maestria en Alimentacion y Nutricion
INCAP

Secretaria Bienestar Social de la Presidencia
Arco 5 6#27y38 Zona5

Jardines de Ia Asuncion

Ciuudad de Guatemala

Guatemala

Tel 502 2 348 932 350 560

Prof Erwin Emilio Garcia Fuentes
Facultad de Farmacia

Universidad de San Carlos de Guatemala
Ciudad Universitaria Zona 12

3a Calle 6 47 Zona 1

Ciudad de Guatemala

Guatemala

Tel 502 2 265 45

Fax 502 2 562 213

Ms Clara Aurora Garcia Gonzalez
Nutricionista del Sector Salud

CARE Guatemala

Plaza Corporativa Reforma Torre |

70 nivel Ave Reforma 6 64 Zona 9
Apartado Postal 1211

Ciudad de Guatemala

Guatemala

Tel 502 2 391 139

Fax 502 2 391 149

Mr Manuel Garcia Lemus

Profesor Titular II

Facultad de Ciencias Medicas

Unuversidad de San Carlos de Guatemala
Edificito M 2 Ciudad Umversitaria Zona 12
Ciudad de Guatemala

Guatemala

Tel 502 2 767 370 3

Fax 502 2 785 880

Ms Barbara Gay
Nutricionista (Voluntaria)
Cuerpo de Paz

8a Calle 6 55, Zona 9
Crudad de Guatemala
Guatemala

Tel 502 2 348 266

Ms Carolina Godinez
Program Officer

PATH

1990 M Street

Suite 700

Washington DC 20036

USA

Tel 202 822 0033

Fax 202 457 1466

E mail cgodine@path dc org

Mr Manuel Gomez

Control de Calidad en el Area Sur
ASAZGUA

6a Calle 5 38 Edif Tivoli Plaza, Zona 9
Ciudad 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 504 368 599

Mr Jose Gonzalez

Drirector Instituto de Nutricién
Ministerio de Salud Publica Cuba
Infanta 1158

Ciudad Habana

Cuba 10300

Tel 53 7 785 919

Ms Maria Antomieta Gonzalez B
Directora Seccion de Nutricion
Universidad del Valle de Guatemala
18 Av 11 95 Zona 15 VH III
Ciudad de Guatemala

Guatemala

Tel 502 2 690 791 5

Fax 502 2 380 212

Ms Irma Gonzalez Nuiiez
Auxiliar de Servicios Medicos
GUATEL

7a Av 3 39 Zona 4

Edificio Martinez Sobral
Ciwudad de Guatemala
Guatemala

Tel 502 2 500 999

Prof Rafael Gorodischer
Director

Department A of Pedatrics

Ben Gurion University 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

E mail rafaelg@bgumail bgu ac 1l

Dr Ted Gremer

Senior Lecturer

Unut for International Child Health
Uppsala University

Entrance 11

Uppsala

751 85

Sweden

Tel 46 18 511 598

Fax 46 18 515 380

E mail ted greiner@ich uu se

Dr Gladys Guaman

Investigadora

Inst de Investigacion y Desarrollo de Salud
Ministerio de Salud Publica

Quito

Ecuador

Tel 593 2 544 597

Fax 593 2 544 597

E mail Dnelson@p1 pro ec

Ms Monica Guamuch
Ayudanta de Investigacion
INCAP

Calzada Roosevelt Zona 11
Apartado Postal 1188

Ciudad de Guatemala
Guatemala

Tel 502 2 723 762 7

Fax 502 2 736 529

E mail 1cabrera@incap? org gt

Ms ZoilaAlbina Guerra de Villagion
Consultora de Nutricion y Salud
UNICEF

5Av 11 30 Zona 13

Col Lomas de Pamplona

Ciudad de Guatemala

Guatemala

Tel 502 2 336 373

Licda Ana Luisa Guillen
Hospital de Ojos y O1dos
Dr Rodolfo Robles V
Diagonal 21 19 19 Zona 11
Ciudad de Guatemala
Guatemala
Tel 502 473 0258 Ext 110
Fax 502 473 3906

Mr Axel Anibal Guillen

Asistente de Gerencia de Servicios
ACCESO

2a Ave 2 67 Zona 9 San Miguel Petapa
Ciudad de Guatemala

Guatemala
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Dr Subbulakshmi Gurumurthy
Director

Dept of Post Graduate Studies and
Research in Home Science

SNDT Women s University

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

Ministerio de Salud Publica y Asistencia

Social de Guatemala
San Marcos
Guatemala

Tel 502 9 601 482

Dr Wolfgang Hachnlein

Manager Technical Marketing Vitamins

Food

BASF Aktiengesellschaft
MEV/LE D 205
Ludwigshafen

67056

Germany

Tel 49 621 604 1667
Fax 49 621 604 7170

Dr Qusmane Haidara

Program Assistant/Health Education
U S Peace Corps

BP 85

Bamako

Mal

Tel 223 223 553

Fax 223 223 369

Dr Suzanne S Harris
Executive Director

INACG and IVACG Secretariat
ILSI Human Nutrition Institute
1126 Sixteenth Street NW
Washington DC 20036 4810
USA

Tel 202 659 9024

Fax 202 659 3617

E mail omni@dc ils1 org

Ms Marjorie Haskell

Program 1n International Nutrition
Unversity of California  Davis
3150 Meyer Hall

Davis CA 95616

USA

Tel 916 752 1992

Fax 916 752 3406

E mail mjhaskell@ucdavis edu

Ms Marissa Hassett
Nutricién

Cuerpo de Paz

8 Calle 6 55 Zona 9
Ciudad de Guatemala 01009
Guatemala

Tel 502 2 348 263 69

Fax 502 2 344 121
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Prof AlmaAida Hernandez

Jefa Depto de Alimentacion v Nutricién
Ministerio de Salud Publica y Asistencia
Social

9a Avenida 14 6S Zona 1

Crudad de Guatemala

Guatemala

Tel 502 2 218 01 3 ext 158

Fax 502 2 530 029

Ms Ana Gerlin Hernandez

EPS Nutricion UVG

Hospital San Juan de Dios

2a Ave 26 27 Col Sn Fco 1 Zona 2 Mixco
Crudad de Guatemala

Guatemala

Tel 502 2 914 916

Fax 502 2 926-464, 773 047

Dr Rosalinda Hernandez M
Asistente Tecnico

Programa Vigilancia Epidemiologica
Ministerio de Salud Publica
Division de Epidemiologia
Apartado Postal No 1223
Tegucigalpa

Fco Morazan

Honduras

Tel 504 381 103 131

Fax 504 221 036

Dr Gustavo Hernandez Polance
Fundacion Educativa del Sur

4a Ave A 11 26 Zona 9

Ciudad de Guatemala

Guatemala

Tel 502 2 323 604

Fax 502 2 232 07

Dr M Guillermo Herrera
Department of Nutrition
Harvard School of Public Health
665 Huntington Avenue

Boston MA 02115 9915

USA

Tel 617 432 1341

Fax 617 432 2435

Mr Vidal Herrera
Consultor

OPS/OMS

13 Av A 11 43, Zona 18
Ciudad de Guatemala
Guatemala

Tel 502 2 563 508

Fax 502 2 343 804

Ms Jessica Hornaday
Nutritionista/Voluntaria
Cuerpo de Paz Guatemala
Apartado 204 Xela
Quetzaltenango
Guatemala

Dr Abraham Horwitz

Director Emeritus

Pan American Health Organization
525 Twenty third Street NW
Room 1012

Washington DC 20037

USA

Tel 202 861 3181

Fax 202 223 5971

Dr Jean Humphrey

Assistant Professor

Division of Human Nutrition

The Johns Hopkins University
School of Hygiene and Public Health
615 N Wolfe Street

Baltitmore MD 21205

USA

Tel 410 955 1188

Fax 410 955 0196

E mail humphrey@phnet sph jhu edu

Ms Elena Hurtado
Consultora

19 Averuda 8 44, Zona 15
Vista Hermosa I

Ciudad de Guatemala 01015
Guatemala

Tel 502 2 690 914

Fax 502 2 690 914

Mr Mario Hurtado

Administrador Sub sistema de Informacion
INCAP

Apartado Postal 1188

Ciudad de Guatemala

Guatemala

Tel 502 2 723 762 7

Fax 502 2 736 529

Prof GregD Hussey

Senior Lecturer

Child Health Unit Dept of Paediatrics
Unuversity of Cape Town

46 Sawkins Road

Rondebosch

Cape Town 7700

South Africa

Tel 27 21 658 4103

Fax 27 21 689 5403

E mail ghussey@rmh uct ac za

Mr Abdul Hye

Project Manager Nutritional Surveillance
Project

Head Statistical Department

Helen Keller International Bangladesh
PO Box 6066 Gulshan

Dhanmond:

Dhaka 1212

Bangladesh

Tel 880 2 814 234/816 156

Fax 880 2 813 310

Dr Susanalcaza
Apartado 6 8708
El Dorado
Panama

Panama

Tel 507 230 1983
Fax 507 230 0368
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Ms M CristinaIglesias
Administradora IMPACT
Fundacion Internacional de Ojos
Col Los Castafias Calle Cedro Real
Casa #201

PO Box 5138

Tegucigalpa

Honduras

Tel 504 368 599

Fax 504 368 599

Ms Elizabeth Imbo
Public Health Nutritionist
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
VML 241/825
Grenzacherstr 126

Basle 4000

Switzerland

Tel 41 61 688 5607

Fax 41 61 688 1635

E mail imfeldm rbal25

Dr Eduardo Interiano

Minuster of Public Health and Social Welfare
Minustry of Public Health and Social Welfare
San Salvador

El Salvador

Fax 503 221 0985

Mr M Sirajul Islam

Program Director

Worldview International Foundation
Bangladesh

House #76A Road #12A
Dhanmondi

Dhaka 1209

Bangladesh

Tel 880 2 813 138

Fax 880 2 813 416

Dr SurairyaIsmail

Senior Lecturer

Centre for Human Nutrition
London School of Hygiene & Tropical
Medicine

2 Taviton Street

London WCI1H 0BT

United Kingdom

Tel 44 1 71 927 2132

Fax 44 1 71 383 5859

E mail sismail@lshtm ac uk

Ms Marcia Jackson
Consultora

CeSSIAM

5a Avenida 13 09 Zona 14 #41 N
Ciudad de Guatemala

Guatemala

Tel 502 2 681 868

Fax 502 2 632 895

Mr Jorge Arture Jara Aguilar
ILSI Central America Organizing
Commuttee

PO Box 2749

San Jose 1000

Costa Rica

Tel 506 233 3344

Fax 506 222 3327

Ms Mariela Jimenez Arriola

Licda Infier1 en Nutricion

Escuela de Nutricion

Universidad de San Carlos de Guatemala
5a Calle 13 62 Zona 7 Quinta Samayoa
Ciudad de Guatemala

Guatemala

Tel 502 2 715 174

Fax 502 2 514 594

Ms Suzanne Johnson
Voluntaria

Cuerpo de Paz

8a Calle 6 55 Zona 9
Ciudad de Guatemala
Guatemala

Tel 502 2 348 263

Fax 256 42 21112

Mr Lindsay Jolly

Economist

International Sugar Organmization
1 Canada Square

Canary Wharf

London E14 SAA

United Kingdom

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 Hopkins University

Room 5515

615 North Wolfe Street
Baltimore MD 21205 2103

USA

Tel 410 955 7016

Fax 410 550 6733

E mail jkatz@dcpoh sph jhu edu

Dr Festo P Kavishe
Regional Nutrition Adviser
UNICEF ESARO

PO Box 44145

Narrobi

Kenya

Tel 254 2 622 200

Fax 254 2 521 913/622 678

E mail Festo Kavishe@unep no

Dr Koh Chuan Kean
Technical Manager Asia Pacific
Roche Sigapore Pte Ltd

30 Shaw Road

Singapore 367957

Tel 65 381 2322

Fax 65 383 6509

Dr RiazKhan

Drirector General

World Sugar Research Organization
Unwversity of Reading Innovation Centre
PO Box 68

Reading

Berkshire RG6 6BX

United Kingdom

Tel 44 1 734 861 361

Fax 44 1 734 312 198

Dr TabibulA Khan

Semor Technical Director

Helen Keller International Bangladesh
PO Box 6066 Gulshan

Dhaka 1212

Bangladesh

Tel 880 2 814 234 816 156

Fax 880 2 813 310

Dr Ha Huy Kho1

Director

The National Institute of Nutrition
48 Tang Bat Ho Street

Hano1

Vietnam

Tel 84 4 253 784

Fax 84 4 257 885

Prof Seyed Masoud Kimiagar
Professor of Nutrition and Director
Natl Nutrition 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

Nutritionust Japan Overseas Coop Volunteer
International Eye Foundation

5a 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 Kyolhede

Mary Imogene Bassett Hospital
One Atwell Road

Cooperstown NY 13326

USA

Tel 607 547 3348

Fax 607 547 6335

Ms Paulette Korazemo

Communty Health Project Manager/APCD
Health

The Peace Corps/Gabon

PO Box 2089

Libreville

Gabon

Tel 241 733 333

Fax 241 738 470

Dr Harriett Kuhnlein

Professor and Director

Center for Nutrition and the Environment
of Indigenous People

McGill University

21111 Lakeshore Road

Ste Anne de Bellevue

Quebec H9X 3V91

Canada

Tel 514 398 7544

Fax 514 398 1020

E mail kuhnlemn@agradm lan megill ca

Dr Loubaba Laraki
Ministere de la Sante Publique
Direction de la Population
KM4 5

Route de Casa

Rabat

Morocco

Tel 212 7 690 828

Fax 212 7 690 664

Mr Maximihiano Laynez
Asistente de Proyectos

AID

1 Calle 7 66 Zona9

Ciudad de Guatemala
Guatemala

Tel 502 2 320 202

E mal mls@ohe@guatemala

Licda GuiselaM Leche Rodriguez
Licda Antropologa

la Calle 5 53, Zona 2

Ciudad de Guatemala

Guatemala

Tel 502 2 514 872

Mr Aaron Lechtig

Asesor Regional America Latina y el Caribe
UNICEF

Colombia

Dra Marissa Lee de Mack
8 Calle 9 55 Zona 9

Ciudad de Guatemala
Guatemala

Tel 502 2 348 263
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Dr Mario Lemus

Coordinador del Programa de
Micronutrientes en Sanemiento Ambiental
Ministerio de Salud

Calle Arae No 827

San Salvador

El Salvador

Tel 503 210 966

Mr GeorgLietz

Ph D Student

School of Biological and Molecular Sciences
Oxford Brookes University
Gipsy Lane Campus

Headington

Oxford OX3 OBP

United Kingdom

Tel 44 1 865 483 283

Fax 44 1 865 483 242

E mail 94193386@brookes ac uk

Ms Mary Linehan
Technical Advisor
USAID/Kathmandu

Dept of State

Washington DC 20521 6190
USA

Tel 977 1 271 689

Fax 977 1 272 357

E mail mlmehan®usaid gov

Mrs Azucena Lizama de Zufiiga
Supervisora

Seccion Fisico Quimico de Alimentos
LUCAM

Calzada Roosevelt Zona 11 Edif INCAP
Ciudad de Guatemala

Guatemala

Tel 502 2 723 762

Fax 502 2 717 336

Mrs Norma Llorach de Larrea
Jefe de Administracion

INCAP

Calzada Roosevelt Zona 11
Apartado 1188

Crudad de Guatemala

Guatemala

Tel 502 2 317 148

Fax 502 2 736 529

Ms Marina Lool
Nutricionista

FIS

4 Av 27 45 Zona 12
Crudad de Guatemala
Guatemala

Tel 502 2 764 284

Mr Angel Lopez

Asesor Ministerial

Minssterio de Salud Publica y Asistencit
Social

30 Nivel Palacio Nacional Zona 1
Ciudad de Guatemala

Guatemala

Tel 502 2 515 405

Prof Patricio Lopez-Jaramillo
Director

National Institute of Research
Minustry of Health

PO Box 17211060

Quito

Ecuador

Tel 593 2 439 168

Fax 593 2 461 115 544 597

Dra Carmen Yolanda Lopez Palacios
Medico Investigador

Fundacion Internacional del Ojo (IEF)

17 Ave 5 39 Zona 14

Ciudad de Guatemala 01014

Guatemala

Tel 502 2 775 634

Fax 502 2 637 422

Dr Julio Roberto Luarca Gil
Profesor Titular II

Facultad de Ciencias Medicas
Universidad de San Carlos de Guatemala
Lote 67 Jardines San Lucas A

San Lucas Sacatepequez

Guatemala

Tel 502 9 307 567

Ms Bianca Lucius

CeSSIAM

Hosp de Ojos y Oidos Dr Rodolfo Robles V
Diagonal 21 19 19 Zona 11

Ciudad de Guatemala 01011

Guatemala

Tel 502 2 730 258

Fax 502 2 733 906

Dr Aziza Lyaghfour:
Directton de la Population
Ministere de la Sante Publique
El Jadida

Morocco

Tel 212 334 769 1267

Fax 212 334 769 3553

Dr Sergio Mack

Director Asociado Sector Salud
Cuerpo de Paz

8a Calle 6 55, Zona 9

Ciudad de Guatemala
Guatemala

Tel 502 2 348 263 9

Fax 502 2 344 121

Mrs Lucie C Malaba
Lecturer and Researcher
Department of Biochemistry
Unversity of Zimbabwe

Box MP 167

Mt Pleasant

Harare

Zimbabwe

Tel 263 4 303 211x 1421
Fax 263 4 333 407



Mrs Aissa Manadoultaibou
Vitamin A Coordinator
Minsstry of Health

BP 11728

Niger

Tel 227 753 314

Fax 227 753 313

Mr Ronald Manda

Personnel Manager

The Sugar Corporation of Malaw1
Private Bag 50

Blantyre

Malawi

Tel 265 428 200

Mr Ilidio Zefanmias Manjate
Ministerio da Saude

Dep Nutrigdo

Ave Zimbabwe 1442/1440
Mozambique

Tel 258 491 0234

Fax 258 491 079

Mr M G Venkatesh Mannar
Executive Director

The Micronutrient Imitiative
PO Box 8500

250 Albert Street 4th Floor
Ottawa

Ontario KIG 3H9

Canada

Tel 613 236 6163 (x2210)
Fax 613 567 4349

E mail vmannar@idrc ca

Dr Javier Margafa
Pediatrician

Belize Pediatric Society
11 Stmon Lamb St
Belize City

Belize

Tel 501 2 305 71

Ms Tamu Margerum
Nutritionista

Cuerpo de Paz

8a Calle 6 55 Zona 9

Crudad de Guatemala

Guatemala

Tel 502 2 348 263 69
Fax 502 2 344 121

Prof Ms Martha Martinez
Chief Budget and Finance 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 Agriculture
Peace Corps Lesotho

PO Box 554

Maseru

Lesotho

Tel 266 313 871

Fax 266 310 287

KM TVACG MEETING

Mr Miguel Matos

Gerente

Division Vitaminas para Republica
Domunicana

Productos Roche S A

Max Henriquez Urena 95

Santo Domingo

Republica Dominicana

Tel 809 562 2440

Fax 809 566 9602

Mr Roger Matson
Nutricion

Cuerpo de Paz

8a Calle 6 55 Zona 9
Ciudad de Guatemala
Guatemala

Tel 502 2 348 263

Mr Richard Matsuka

Senior Industrial Development Officer
Ministry of Commerce & Industry

PO Box 30366

Lilongwe

Malawi

Tel 265 780 244

Fax 265 780 680 780 046

Ms DoralInes Mazariegos Cordero
Supervisora de Laboratorio Bioquimico
INCAP

Calzada Roosevelt Zona 11

Apartado Postal 1188

Ciudad de Guatemala

Guatemala

Tel 502 2 723 762 7

Fax 502 2 736 529

Prof MarialIsabel 0 de Mazariegos
Licda en Nutricion

Escuela de Nutricion

Facultad de Ciencias Quimicas y Farmacia
Universidad de San Carlos de Guatemala
Cwudad Universitaria Zona 12

Ciudad de Guatemala

Guatemala

Tel 502 2 769 892

Fax 502 2 769 808

Dr Mario Mazariegos
Director Medico

Accion Social Anacafe

5 Calle 0 50 Zona 14
Ciudad de Guatemala
Guatemala

Tel 502 2 370 086

Fax 502 2 373 420

Dr Manolo Mazariegos

CeSSIAM

Hosp de Ojos y O1dos Dr Rodolfo Robles V
Diagonal 21 19 19 Zona 1101011

Ciudad de Guatemala

Guatemala

Tel 502 2 730 258

Fax 502 2 733 906

Ms Monica McGrann

Student (Undergraduate)

Biochemustry Dept and Honors Program
Office

Texas A&M University

1900 Dartmouth Apt F 5

College Station TX

USA

Tel 409 696 2747

E mail mam9375@tam2000 tamu edu

Ms Margaret McGunnigle
Program Manager, OMNI
John Snow, Inc

1616 N Fort Myer Drive
Arlington VA 22209

USA

Tel 703 528 7474

Fax 703 528-7480

Dr Denald McLaren
Honorary Head

Nutritional Blindness Prevention
Programme

International Centre for Eye Health (ICEH)
12 Offington Avenue

Worthing

West Sussex BN14 9PE

United Kingdom

Tel 44 1 903 268 236

Fax 44 1 903 206 770

Dr Judiann McNulty

Associate Director MCH

Project HOPE

Health Sciences Education Center
Millwood VA 22646

USA

Tel 540 837 2100

Fax 540 837 1813

E mail ymcnulty@projhope org

Dr Maria Julia Medina Martinez
Asistente Tecnico en Atencion
Primania en Salud

Vision Mundial

17 Calle 5 90 Zona 11

Colonia Mariscal

Ciuzdad de Guatemala

Guatemala

Tel 502 2 733 245 47

Fax 502 2 730 025

Dr Haile Mehansho

Principal Scientist

The Procter & Gamble Company
Miamu Valley Laboratories

PO Box 538707

Cincinnati OH 45253 1920
USA

Tel 513 627 2725

Fax 513 627 1940
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Mrs Hilda Fanny Mejia
Coordinador Cooperacion Tecnica del
INCAP

INCAP/OPS Honduras

Organizacion Panamericana de la Salud
Apartado Postal 728

Tegucigalpa

Honduras

Tel 504 390 916

Fax 504 315 877

Ms Rosa Maria Mejia
Nurse Bachelor

Save The Children Honduras
Box No 333

Tegucigalpa, M D C
Honduras

Tel 504 310 958

Fax 504 325 869

Ms Juana Rosario Mejia de Rodriguez

Consultora Medicamentos Esenciales
OPS/OMS

2a Calle B34 09 Zona 11

Edificio Etisa 3er Nivel Plazuela Espafia
Zona 9

Ciudad de Guatemala

Guatemala

Tel 502 2 994 585,322 032

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 Ramurez
Nutricionista

Desarrollo Integral del Nifio de Escasos
Recursos (DINER)

28 Calle A 13 66, Zona 5

Ciudad de Guatemala

Guatemala

Tel 502 2 311 451 330 358

Fax 502 2 300 025

Drx NiluIvania Mena de Boy
CeSSIAM

Hosp de Ojos y Ordos Dr Rodolfo Robles V

Diagonal 21 19 19, Zona 11
Ciudad de Guatemala 01011
Guatemala

Tel 502 2 730 258

Fax 502 2 733 906

Ms Maria Teresa Menchu
INCAP

Apartado Postal 1188
Ciudad de Guatemala
Guatemala

Tel 502 2 736 521

Fax 502 2 736 529
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Mr Felix Mencos

Coordinador Area Realidad Nacional
USAC

Ciudad Universitaria Zona 12
Edificio de la Rectoria

Ciudad de Guatemala

Guatemala

Tel 502 2 767 226

Fax 502 2 769 676

E mail felime@usc edu gt

Dr Francisco Mendez

Sub Director

Project Concern International
GUA 011 PO Box 02 5368
Miami1 FL 33102

USA

Tel 627 134

Fax 627 139

Dra Lucrecia Mendez

Coordmador General SNF Medico Cirujano

SHARE de Guatemala

5a Avenida 16 28 Zona 10
Ciudad de Guatemala
Guatemala

Tel 502 2 662 184 186
Fax 502 2 335 250

Prof NinfaAldina Mendez

Licda en Nutricion

Escuela de Nutricion

Unuversidad de San Carlos de Guatemala
Ciudad Universitaria

Edificio T 11, 2do Nivel Zona 12
Ciudad de Guatemala

Guatemala

Tel 502 2 769 892

Fax 502 2 769 808

Dr Ivan Mendoza
CeSSIAM

Hosp de Ojosy Oidos Dr Rodolfo Robles V

Diagonal 21, 19 19 Zona 11
Ciudad 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
Crudad de Guatemala
Guatemala

Tel 502 2 754 541

Fax 502 2 736 529

Mr Otto R Menendez
6a Ave 7 66 Zona 10
Ciudad de Guatemala
Guatemala

Tel 502 2 323 268

Mr John Meyer

Sub Regional Program & Training
Coordinator

US Peace Corps

BP 85

Bamako

Mali

Tel 223 223 553

Fax 223 223 369

E mail jmeyer@peace malinet ml

Dr Arnouck Michaud
Eye Care March

92 Chemin des Dalles
Port Au Prince

Hait1

Tel 509 458 686

Fax 509 458 686

Mr Dwayne Milbrand
IVACG Secretariat

ILSI Human Nutrition Institute
1126 16th Street NW
Washington DC 20036 4810
USA

Tel 202 659 9024

Fax 202 659 3617

E mail Dwayne@dc is1 org

Dr RoyC Milton
Biostatistician

The EMMES Corporation
11325 Seven Locks Road
Suwite 214

Potomac MD 20854

USA

Tel 301 299 8655

Fax 301 299 3991

E mail rmilton@emmes com

Prof Najat Mokhtar
Education Ministry

Inb Tofail University
Science Biology Department
Physiology Regulation Unit
Kenitra

Morocco

Tel 212 73 737 2201

Fax 212 73 737 2770

Ms Karla Molina

EPS Estudiante

INCAP

Calzada Roosevelt, Zona 11
Apartado Postal 1188
Ciudad de Guatemala
Guatemala

Tel 502 2 723 762

Fax 502 2 736 529

Ms Laura Molna
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 Bioquimica
Unuversidad del Valle de Guatemala
Apartado Postal 82

Crudad de Guatemala 01901
Guatemala

Tel 502 2 380 336 40

Fax 502 2 380 212

E mail amolmac®@uvg edu gt

Dr Sergio Alberto Molina Segura
Jefe del Programa de Salud Escolar
Minsterio de Salud Publica y Asistencia
Social

9a Avenida 14 65 Zonal

Ciudad de Guatemala

Guatemala

Tel 502 2 218 01 ext I64

Dr Abdul Majid Mella
Professor of Pediatrics
Faculty of Medicine
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 Nursing
Kuwait University

PO Box 31470

Sulaibikhat

Safat 90805

Kuwait

Tel 965 483 3631

Fax 965 483 0937

Lic Margarita Monroy

Jefe Seccion Vigilancia Nutricional
Depto de Nutricion y Ahmentacion
Miunsterio de Salud Publica y Asistencia
Social

la Calle Poniente #26

Antigua

Guatemala

Tel 502 9 322 707

Fax 502 9 530 029

Dr Jorge Montalvan
Director General of Health
Ministry of Health

PO Box 2048

Panama 1

Panama

Fax 507 275 276

Dra Mirna Montenegro
Coordinador de Salud

PLAN Internacional

El Progreso Oficina Nacional

Av Reforma 13 65 Zona 9
Apartamento Real Reforma No 12 A
Ciudad de Guatemala

Guatemala

Tel 502 9 451 043

Fax 502 9 451 303

Mr Carlos Montoya
Educator IMPACT Project
International Eye Foundation
PO Box 5138

Tegucigalpa

Honduras

Tel 504 368 599

Fax 504 368 599

Dr Jose O Mora
OMNI Project

John Snow Inc

1616 N Fort Myer Drive
11th Floor

Arlington 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 502 2 348 263, 69
Fax 502 2 344 121

Mrs Zoraida Morales Monroy
Quimico Analista

Seccion Fisico Quimico de Alimentos
LUCAM

Calzada Roosevelt Zona 11

Edificio INCAP

Ciudad de Guatemala

Guatemala

Tel 502 2 723 762 7

Fax 502 2 717 336

Dr Octavio Moran

Jefe Departamento Materno Infantil
Ministerio de Salud Publica y Asistencia
Social

14 Calle 9 60 Zona 1

Cwudad de Guatemala

Guatemala

Tel 502 2 305 052

Fax 502 2 305 052

Mrs Marnie Morrione
Voluntaria

Cuerpo de Paz

8a Calle 6 55 Zona 9
Ciudad de Guatemala
Guatemala

Tel 502 2 348 263

Ms Janira Muiioz
Estudiante de Maestria
INCAP

Apartado Postal 1188
Ciudad de Guatemala
Guatemala

Tel 502 2 713 602
Fax 502 2 736 529

Dr Federico Muiioz Fernandez
Minuster of Health

Minstry of Health

Managua

Nicaragua

Fax 505 2 974 83

Ing Jose Murua

Gerente Division Vitaminas Guatemala
Productos Roche (Guatemala) S A

6a Av 7 39 Zona 10

Edificio Las Brisas 40 Nivel

Oficina 405

Cmudad de Guatemala

Guatemala

Tel 502 2 316 665

Fax 502 2 347 528

Mrs Hazel Mwawembe
Project Manager

Concern Universal

PO Box 1535

Blantyre

Malaw1

Tel 265 623 761

Fax 265 623 846

Dr Luis C Nacul
Lecturer/Doctor

Department of Social Medicine
Federal University of Pernambuco
London School of Hygiene and Tropical
Medicine

Keppel Street

London WCI1E 7HT

United Kingdom

Tel 44 1 71 927 2406

Fax 44 1 71 637 1173

E mal Inacul@lshtm ac uk

Dr Glor:a Elena Navas Morales
Darector

Nutrition Department

Ministry of Health

UNICEF Nicaragua

PO Box No 5541

Managua

Nicaragua

Tel 505 2 894 700

Fax 505 2 894 161

Mrs Thokozile N Ncube
Provincial Nutritionist
Ministry of Health

PMD Mat North Box 441
Bulawayo

Zimbabwe

Tel 263 9 75945

Fax 263 9 79891/791 169

Dr Godwin D Ndoss1

Tanzania Food and Nutrition Centre
Ocean Road No 22

PO Box 977

Dar Es Salaam

Tanzama

Tel 255 51 29621

Fax 255 51 44029

E mail TENC@TAN HEALTH NET ORG

Dr Nancee Neel

Adjunct Professor

School of Public Health

University of Alabama at Birmingham
2923 Berwick Road

Birmingham AL 35213

USA

Tel 205 324 1015

Fax 205 975 3329
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Dr David P Nelson

Researcher

National Health Research Institute Quito
PO Box 17 21 538

Quito

Ecuador

Tel 593 2 248 204/253 339

Fax 593 2 567 686

E mail dnelson@q ecua net ec

Dr Penelope Nestel
Nutrition Research Advisor
OMNI

John Snow Inc

1616 N Fort Myer Dr

11th Floor

Arlington VA 22209

USA

Tel 703 528 7474

Fax 703 528 7480

E mail penny_nestel@jst com

Ms Lynnette Neufeld
Investigadora

INCAP

Calzada Roosevelt, Zona 11
Apartado Postal 1188

Ciudad de Guatemala
Guatemala

Tel 502 2 719 913

Fax 502 2 736 529

E mail Ineufeld@incap org gt

Dr DuncanK Ngare
Senior Lecturer

Faculty of Health Sciences
Mot Unwversity

PO Box 4606

Eldoret

Kenya

Tel 254 321 32782

Fax 254 321 33041

E mail
DNgaremedlibmo1@ken Healthnet Org

Ms Magdaleena Nghatanga
Deputy Director, Family Health
Ministry of Health and Social Services
Private Bag 13198

Windhoek

Namibia

Tel 264 61 203 2339

Fax 264 61 203 2334

Mr Alberto Nilson

Latin American Manager

Human Nutrition Dep Vitamm Div Latin
America

Productos Roche QF,SA

Av Eng Billings 1729

Sao Paulo 05321 900

Brazil

Tel 55 11 819 4519

Fax 55 11 819 4980

E mail alberto mlson@roche com
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Mrs Th NinukS H

Chuef of Research and Development
Clinical Epidemtology & Biostatistics Unit
UGM

Nutrition Academy

Ministry of Health

PO Box 1236

Yogyakarta 55012

Indonesia

Tel 62 274 563 388

Fax 62 274 563 388

Dr Arnulfo Noguera

Coordinador Area Gerencial Cooperacion
Tecnica y Transferencia de Tecnologia
INCAP

Calzada Roosevelt Zona 11

Apartado Postal 1188

Ciudad de Guatemala

Guatemala

Tel 502 2 736 521

Fax 502 2 736 529

Ms Christine Northrop-Clewes
Research Officer

Human Nutrition Research Group
Unuversity of Ulster

Faculty of Science

Cromore Road

Coleraine

Co Londonderry BT52 1SA
Northern Ireland

Tel 44 1265 324 057

Fax 44 1265 324 965

E mail ¢ clewes@ulst ac uk

Dra Rosa Novygrodt

Director of Nutrition Department
Ministry of Health

PO Box 10123

San Jose

Costa Rica

Fax 506 552 594

Ms IrmaYolanda Nuiiez
Coordinadora Area de Educacion
Nutricional

Departamento de Nutricion
Mimsterio de Salud Publica
Calle Arce #827

San Salvador

El Salvador

Tel 503 222 8230

Fax 503 222 8230

Dr Ariel Obregon Ponce
International Eye Foundation
Project Manager

5a Ave 1 25 Zonel

Coban Alta Verapaz
Guatemala

Tel 502 9 523 523

Fax 502 9 523 523

Dr FranciscoR Ochoetall

Profesor Titular VI

Facultad de Medicina

Universidad de San Carlos de Guatemala

23 Calle 16 24 Zona 11 Granai Townson III
Ciudad de Guatemala

Guatemala

Tel 502 2 763 231

Ms Ellyn Ogden

Senior Technical Advisor

Health and Child Survial

USAID Latin American & Caribbean Bureau
Rm 2247 NS

Washington DC 20523 0010

USA

Tel 202 647 5133

Fax 202 736 4867

E mail eogden@usaid gov

Dr JamesA Olson
Distinguished Professor

Dept of Biochemustry & Biophvsics
Iowa State University

3252 Molecular Biology Building
Ames IA 50011 3260

USA

Tel 515 294 3068

Fax 515 294 4141

E mail jaolson@iastate edu

Dr Abiud Omwega

Lecturer

Unuversity of Nairob1

Applied Nutrition Program

PO Box 41607

Nairob1

Kenya

Tel 254 2 630 408

Fax 254 2 631 004 732 828

E mail aomwega@arcc permanet org

Mr Rodolfo Orozco

Jefe de Laboratorio
Expogranel

6a Calle 6 38 Zona 9
Edificio Trvoli Plaza 70 Nivel
Ciudad de Guatemala
Guatemala

Tel 502 2 313 049

Fax 502 2 318 191

Dr Ana Gloria Ortiz
ADRA/Honduras
Apartado Postal 2872
Tegucigalpa

Honduras

Tel 504 331 232

Fax 504 331 232

Ms Maria Teresa Ovando

Jefe Servicia de Nutricion
Instituto Nacional Investigaciones
Nutricionales

Juramento 251

Partic Rivadavia 286

Salta 4400

Argentina

Tel 54 87 222 547

Fax 54 87 222 547

Dr Antonio Palacios

Asesor Opca Trtular V

Facultad de Ciencias Medicas
Universidad de San Carlos de Guatemala
0 Calle A, 13 25 Zona 1 de Mixco
Ciudad de Guatemala

Guatemala

Tel 502 2 944 216, 355 422
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Dr Neal Palafox
Principal Investigator

Marshall Islands VAD Prevention Project

The Physician Center

95 390 Kuahelani Avenue
Mililan1 Hawau 96789
USA

Tel 808 627 3233

Fax 808 627 3265

Ms AnaPatricia Palma Guerra
Nutricionista

INCAP

PO Box 1188

Ciudad de Guatemala

Guatemala

Tel 502 2 723 762

Fax 502 2 736 529

Mr John Palmer

Executive Director

Helen Keller International Inc
90 Washington Street 15th Floor
New York NY 10006

USA

Tel 212 943 0890

Fax 212 943 1220

E mail Info@hk: org

Ms Mireya Palmier:
Coordinadora Cooperacion Tecnica
INCAP en Nicaragua

Managua

Nicaragua

Tel 505 2 894 200

Fax 505 2 894 999

Mrs Sharada Pandey
Chief Nutrition Section
Ministry of Health

Post Box 588

Kathmandu

Nepal

Tel 977 1 221 063 419 351

Ms Marhne Elizabeth Paz Castillo

Enfermera Professional
Depto Materno y Infantil

Direccion General de Servicios de Salud

9Av 14 65 Zona 1
Ciudad de Guaiemala
Guatemala

Tel 502 2 305 052

Ms Irma Pelaez
Ayudanta de Laboratorio

Asociacion de Azucareros de Guatemala

(AZASGUA)

6a Calle 6 38 Zona 9
Edificio Tivoli Plaza 70 Nivel
Ciudad de Guatemala
Guatemala

Tel 502 2 313 049 313 087
Fax 502 2 318 191
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Mr Bradford Perkins
Board Member

Helen Keller International
90 Washington Street
15th Floor

New York NY 10006

USA

Tel 212 943 0890

Fax 212 943 1220

E mail info@hk org

Ms Viveka Persson

Nutritionist

Department of Bioscience Karolinsha
Institute

Center for Nutrition and Toxicology
Huddinge 14157

Sweden

Tel 46 8 608 9212

Fax 46 8 774 6833

E mail viveka persson@cnt ki se

Dr Ted Petersen

CeSSIAM

Hosp de Ojos y Oidos 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 Carlos Piedrasanta

Gerente Proyecto

CARE

Plaza Corporativa Reforma, Torre [, Nivel 7
Ave Reforma 6 64 Zona 9 Apdo Postal
1211

Ciudad de Guatemala

Guatemala

Tel 502 2 391 139

Fax 502 2 391 166

Dr Jose Francisco Pineda

Director Programa HOPE

The People to People Health Foundation
Proyecto HOPE

Edificio Capuano Aptos 8v9
Quetzaltenango

Guatemala

Tel 502 9 614 559

Fax 502 9 612 386

Ms Maria Teresa Pineda
Secretaria
ADRA/Honduras

Apdo 2872

Tegucigalpa

Honduras

Tel 504 331 232

Fax 504 331 232

Mr Jaime Pi1za

Gerente de Nutricion Division Vitaminas
para Centroamerica Panama y Caribe
Productos Roche Interamericana S A
Apartado Postal 3438

San Jose

Costa Rica

Tel 506 220 4243

Fax 506 220 4249

Mr Eduardo Pretzanzin

Ingeniero Agrénomo

Facultad de Agronomia

Universidad de San Carlos de Guatemala
Ciudad Universitaria, Zona 12

Ciudad de Guatemala

Guatemala

Tel 502 2 348 575

Dr GeorgeA Purvis
Fortification Consultant OMNI
Michigan State University

3899 Harmon Drive

Fremont MI 49412

USA

Tel 616 924 4661

Fax 616 924 1060

E mail purvis@ncats newagyo mi us

Dr Timethy Quick

AAAS Science and Diplomacy Fellow
Office of Health and Nutrition

US Agency for International Development
Suite 1200 SA 18

Washington DC 20523 1808

USA

Tel 703 875 4542

Fax 703 875 4686

E mail tquich@usaid gov

Mr Edwin Quiiionez

Director de Programa de Medicina
Facultad de Medicina

Unuversidad Francisco Marroquin
6 Ave 7 55,Zona 10

Cuudad de Guatemala

Guatemala

Tel 502 2 348 327

Fax 502 2 348 329

Ms Monica Beatriz Quuntanilla
Centro Medico Militar

EPS

3a Calle 8 71, Zona 15 Colonia Trimidad
Crudad de Guatemala

Guatemala

Tel 502 2 358 972

Fax 502 2 530 921

Dr Sonya Rabeneck

Senior Nutrition Specialist
Multilateral Programs Branch
Canadian International Development
Agency

200 Promenade Portage

Hull Quebec K1A 0G4

Canada

Tel 819 994 3904

Fax 819 953 5348

Dr N Raghuramulu

Semior Deputy Director

National Institute of Nutrition
Indian Council of Medical Research
Jamai Osmama PO

Hyderabad

Andra Pradesh 500 007

India

Tel 91 40 868 920

Fax 91 40 869 074
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Dr Mohammad Muyib Rahman
Scientist ICDDR B

Department of International Health
Unwversity of Alabama at Birmungham
106 Tidwell Hall

Birmingham AL 35294 0008

USA

Tel 205 934 1732

Fax 205 975 3329

E mail zpool48@uabdop dop uab edu

Ms Serena Rajabiun
Program Manager OMNI

John Snow Inc

1616 N Fort Myer Drive
Arlington, VA 22209

USA

Tel 703 528 7474

Fax 703 528 7480

E mail serena_rajabiun@js: com

Ms Anne Ralte

2001 Cool Spring Drive
Alexandria VA 22308
USA

Tel 703 799 9011

Fax 703 799 9011

Dr Usha Ramakrishnan
Research Associate

Department of International Health
Rollins School of Public Health of Emory
University

1518 Clifton Road, NE

Atlanta GA 30320

USA

Tel 404 727 1092

Fax 404 727 1278

E mail ramakris@sph emory edu

Licda Antonieta Ramurez
Catedratica Universitaria
Unuversidad Francisco Marroquin
5a Av y 1ra Calle Norte San Lucas
Sacatepequez

Guatemala

Tel 502 9 348 327 28

Ms Marisa Ramirez
Nutritionista

INCAP

Calzada Roosevelt, Zona 11
Apartado Postal 1188
Ciudad de Guatemala
Guatemala

Tel 502 2 723 762

Fax 502 2 736 529

Ms Nicte Yazmin Ramirez
Encargada del Programa Nutricion
UNICEF Guatemala

13 Calle 8 44, Zona 10

Plaza Edyma 20 Nivel

Ciudad de Guatemala

Guatemala

Tel 502 2 336 373

Fax 502 2 336 317

E mail unicefuvalle edu gt
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Mrs Boda Ranjeva
Program Assistant

US Peace Corps/Madagascar
BP 620

Antanarivo

Madagascar

Tel 261 2 313 30

Fax 261 2 314 13

Ms Sandra Recinos
Consultora de Nutricion
UNICEF

2Av A 45 56,Zona 12
Col Monte Mana I
Ciudad de Guatemala
Guatemala

Tel 502 2 763 017

Dr Vinodimi Reddy

Visiting Professor

Drvision of Nutrition

Johns Hopkins School of Public Health
615 N Wolfe Street

Baltimore MD 21205

USA

Tel 410 955 2786

Fax 410 955 0196

Licda Elsa de Reyes

Jefe de LUCAM

Laboratorio Unificado de Control de
Alimentos y Medicamentos
Apartado Postal 1188

Ciudad de Guatemala

Guatemala

Tel 502 2 723 762 7

Fax 502 2 717 336

Ms Lihana Riva Clement
Child Survival Coordinator
International Eye Foundation
7801 Norfolk Avenue
Bethesda MD 20814

USA

Tel 310 986 1830

Fax 310 986 1876

E mail lily@ief permanet org

Mrs Tamia Reyes Rivas

Licda Infier1 en Nutricion

Escuela de Nutricion

Unuiversidad de San Carlos de Guatemala
4a Calle 8 26 Zonal

Ciudad de Guatemala

Guatemala

Tel 502 2 514 594

Fax 502 2 514 594

Ms Gloria Rivera
Nutricionista Regional
MINSA Panama
Panama

Panama

Tel 507 775 6893

Fax 507 775 7341

Dr Nineth Rivera
Hospital Militar

Altor de Tancontin E 22
Tegucigalpa

Honduras

Tel 504 343 411

Licda Perla Rivera

Quumica Farmaceutica

Laboratorio Unificado de Control de
Alimentos y Medicamentes
Apartado Postal 1188

Ciudad de Guatemala
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