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IVACG Mission

The mission of the International Vitamin A
Consultative Group (IVACG) is to guide inter-
national activities aimed at reducing vitamin
A deficiency in the world. The group offers
consultation and guidance to various operat-
ing and donor agencies that are seeking to
reduce vitamin A deficiency and its accompa-
nying blindness. As part of this service, IVACG
has prepared guidelines and recommendations
for
A assessing the vegional distribution and mag-

nitude of vitamin A deficiency;

A developing intervention strategies and
niethodoiogies to control vitamin A defi-
ciency;

A evaluating the effectiveness of implemented
programs on a continuing basis; and

A undertaking research needed to support
the assessment, intervention, and evalua-
tion of programs.

Monographs published by the Internationai
Vitamin A Consultative Group are

A Guidelines forthe Eradication of Vitamin
A Deficiency and Xerophthatmia (1977)
(available in English and French)

A Recent Advances in the Metabolism and
Functionof Vitamin Aand Their Relation-
ship to Applied Nulrition (1979)

A TheSafeUscof Vitamin A (1980) (available
in English and French)

A The Symptoms and Signs of Vitamin A
Deficiency and Their Relationship to Ap-
plied Nutrition (1981) (available in Spanish
only)

A Biochemical Methodology for the Assess-
ment of Vitamin A Status (1982)

A ReprintsofSelected Methods for the Analy-
sisof Vitamin A and Carolenoids in Nutri-
tion Surveys (1982)

A Periodie, Large Oral Doses of Vitamin A
Jorthe Prevention of Vitamin A Deficiency
and Xevophthalmia: A Summary of Expe-
riences (1984)

A A Decade of Achicvement: The Inferna-
tional Vitamin A Consullative Group
(IVACG) 1975-1985 (1987)
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A The Safe Use of Vitamin A by Women
During the Reproductive Years (1986)
(available in English, French, and Spanis*

A Biockemical Methodology for the Assess-
ment of Carotenes (1987)

A Guidcelines for the Use of Vitamin A in
Emergency and Relief Operations (1988)

A Vitamin A Supplements: A Guide to Their
Use in the Treatment and Prevention of
Vitamin A Deficiency and Xerophthalinia
(published by the World Health Organiza-
tioninconjunction with IVACG and UNICEF,
1988) (available in English and French)

A Guidelines for the Development of a Sim-
plified Dietary A.sessment to Identify
Groups at Risk for Inadequate Intake of
Vitamin A (1989)

A Methodologics for Monitoring and Evalu-
ating Vitamin A Deficiency Intervention
Programs (1989)

A Nutrition Communications in Vitamin A
Programs: A Resource Book (1992)

A A Brief Guide to Current Methods of As-
sessing Vitamin A Status (1993)

These reports are available free of charge to
developing countries and for $3.50 (U.S.) to
developed countries. Copies can be ordered
from the IVACG Secretariat:

IVACG Secretariat

The Nutrition Foundation, Inc.
1126 Sixteenth Street, N.W,
Washington, D.C. 20036

USA

The publication of this report is made pos-
sible by support from the Office of Nutrition,
Bureau for Research and Development, U.S.
Agency for International Development, under
Cooperative Agreement No. DAN-5115-A-00-
7114-00 with The Nutrition Foundation, Inc.,
Washington, D.C.

August 1993

Printed in the United States of America.
Library of Congress Catalog Number 93-79863
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United Nations Development
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United Nations Children’s Fund
vitamin A capsule

Ghana Vitamin A Supplementation
Trials
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Introduction

The International Vitamin A Consultative
Group (IVACG) is an organization dedicated
to reducing the prevalence of vitamin A defi-
ciency worldwide. Established in 1975 with
support from the U.S. Agencey for International
Developnmient, IVACG continues to analyze is-
sues related to the etiology, treatment, and
prevention of vitamin A deficiency. IVACG ac-
tivities involve scientists, programmers, and
policy makers throughout the weorld who are
working to prevent this nutritional deficiency.
Through its international meetings, IVACG pro-
vides a forum for new ideas, encourages innho-
vations, recognizes important rescarch find-
ings, increases awarcness of the latest survey
data, and promotes action programs.,

Representatives from 51 countries were
among the 294 policy makers, implementors,
and scientists in health, nutrition, biochemis-
try, agriculture, horticulture, and development
who participated in the XV IVACG Meeting,
held 8-1Z March 1993 in Arusha, Tanzania,
Throughout the five-day program, 132 oral,
poster, and video presentations addressed the
theme “Toward Comprehensive Programs to
Reduce Vitamin A Deficiency.” Presenters also
focused on research concerning progress in
changing dicetary behaviors related to vitamin
A, newer methodologies for assessing subclin-

XV IVACG Meeting

ical vitamin A deficiency, consequences for
human health and development of vitamin A
deficiency, and functions of vitamin A. Col-
leagues had opportunities to share perspec-
tives at 17 exhibits and during study tours,
discussion periods, and social events. This re-
port attempts to convey much of the material
presented and some of the discussion that
followed.

Recent landmark developments have in-
spired political commitment to the virtual
elimination of vitamin A deficiency as a public
health problem within the decade. IVACG
strongly supports this goal. Although the diffi-
culties of reaching it are enormous, the
progress to date is impressive. Emphasis on
moving from small projects to larger, more
comprehensive programs and making use of
the knowledge of successes and obstacles ex-
perienced by colleagues in many countries
will build on this progress.

At the meeting, IVACG chair Dr. Abraham
Horwitz emphasized: “The persistence of vita-
min A deficiency anywhere in the world is
cruel, because it exposes mothers and chil-
dren to great risks; it is immoral, because it
ignores basic human values; and it is unac-
ceptable, because it can be prevented.”
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o Program . -

Sunday, 7 March 1993

1800-2130

Early Registration at Novotel Mt. Meru Hotel

Monday, 8 March 1993

0800

0900-1730

Registration continues at Arusha International Conference Centre

Set up for poster session: Activities for the Control of Vitamin A
Deficiency in Tanzania

Activities for the Control of Vitamin A Deficiency in Tanzania posters
on display, presenters available 1515-1600

0900

Inauguration

Master of Ceremonies: Dr. Festo Kavishe, Managing Director,
Tanzania Food and Nutrition Centre

Mr. E.G. Moyo, Chair, National Vitamin A Consultative Group
Dr. E.A. Duale, WHO Representative, Tanzania
Mr. Dan Toole, UNICEF Delegate, Tanzania

Dr. Frances R. Davidsen, Deputy Director, Office of Nutrition,
Bureau for Research and Development, US Agency for International
Development

Dr. Franz Simmersbach, Headquarters Representative, FAO

Dr. E.A. Duale, on behalf of Dr. Gottlieb L. Monekosso, Regional
Director, African Regional Office, World Health Organization

Mr. Cole Dodge, UNICEF Representative, Regional Office

Dr. Abraham Horwitz, Chair, International Vitamin A Consultative
Group

Mrs. Zakia Meghji, Deputy Minister of Health, Tanzania

1030

Break
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Monday 8 March 1993 (continued)

1050

1050

1115

1140

1205

National Symposium Sessicn
Chair: Dr. B.B.O. Mmbaga
An Overview of the National Programme for Prevention and Control

of Vitamin A Deficiency and Xerophthalmia in Tanzania
Mr. C.R. Temalilwa
Vitamin A Capsule Distribution Through the Primary
Health Care System: The Tanzania Experience
Mr. M. Kweba
Monitoring Impact Through the Sentinel Xerophthalmia
Surveillance System
Dr. Godwin Ndossi

Discussion and announcements

1230

Lunch

1400

1400

1425

1450

National Symposium Session
Chair: Dr. Godwin Ndossi
Dietary Approaches for the Control of Vitamin A Deficiency in
Tanzania

Mr. L. Mselle
Information, Education, Communication and Training in th2 Vitamin
A Deficiency Programme in Tanzania

Mrs. Hidaya Missano
Initiation of Control of Vitamin A Deficiency Through
Primary Health Care

Dr. B.B.O. Mmbaga

1515

Break and Poster Session on Activities for the Control of
Vitaiiiin A Deficiency in Tanzania with presenters available

1600

1600

1625

1650
1730
1900

National Symposium Session
Chair: Ms. Joyce Hamisi

Public Health Measures in the Control of Vitamin A Deficiency:
A Proposal to Control Intestinal Parasites
Prof. C. Kihamia

A Proposed Plan for Tea Fertification 'ith Vitamin A
Mr. C.R. Temalilwa

Discussion and announcements
End of day’s formal sessions

Reception at Novotel Mt. Meru Hotel
Deputy Minister of Health and the Local Organizing
Committee

XV IVACG Meeting



Tuesday, 9 Mar-:. 1363

0800

0900-1800

0900
0910
0940

1000
1000
1010
1020

Set up for poster sessions: Program Issues and New Human
Research on the Functions of Vitamin A

Program Issues and New Human Research on ithe Functions of
Vitamin A poster sessions on display, presenters available 1515-1600

Projects to Frograms: What does it take?
Chair: Dr. Abraham Horwitz

International Perspective
Mr. Janies Greene

National Perspective
Dr. Westo Kavishe
National Perspectives Panel
India: Dr. Vinodini Reddy
Brazil: Dr. Leonor Santos
Philippines: Dr. Florentino Solon

1030

Break

1100

1100

1130

1200

Programs: How do we know they are working?
Chair: Dr. Aree Valyasevi

International Perspective
Dr. John B. Mason

National Perspective
Dr. Ignatius Tarwotjo

Discussion and announcements

1230

Lunch

1400

1400

1420

1440

1500

XV IVACG Meeting

Operational Issues Defined by Field Experience
Chair: Dr. Franz Simmersbach

Cost, Coverage and Change of Health Status Associated with
Alternative Approaches to the Control of Vitamin A Deficiency
in Nepal

Dr. Robert L. Tilden
Success of Communication Programme in Reducing Vitamin A
Deficiency Through Changing Dietary Habit: Worldview—Nutritional
Blindness Prevention Programme

Dr. Nazrul Islam

Sncial Marketing in the Prevention and Control of Vitamin A
Deficiency: An Unfinished Agenda
Dr. JoseLh Sclafani

Discussion



Tuesday, 9 March 1993 (continued)

1515

Break and Vitamin A Program Issues Poster Session with
presenters available

1600

1600

1615

1630

1645

1700

1715

1730

1745
1815
1915
1915

10

Vitamin A Program Issues
Chair: Dr. Moses Chirambo
Evaluation of A Policy of Routine High Dose Vitamin A Therapy for
Children Hospitalized with Measles

Dr. Greg Hussey
Vitamin A Supplementation in Bolgatanga-Frafra District Ghana:
Costs and the Window of Opportunity for Integration with EPI

Dr. Dyna C. Arhin
Vitamin A Supplementation in Chikwawa District, Malawi: Mother’s
Knowledge, Delivery Strategies, Missed Opportunities

Mr. John M. Barrows
Vitamin A Status and Lactation in Indonesian Women: A Randomized
Trial of High-Dose Supplementation in the Post-Partum Period

Dr. Rebecea J. Stoltzfus

Factors Affecting the Utilization of Comnunity Based Micronutrient
Interventions in Eastern Indonesia
Dr. Peter Fajans
Factors Associated with Coverage of Vitamin A Capsule Distribution
in a District in Central Java, Indonesia, 1991
Dr. Hamam Hadi
Summary of Vitamin A Program Issues Poster Session
Dr. Benny Kodyat
Discussion and announcements
End of day’s .ormal sessions
IVACG Steering Committee dinner and meeting
Demonstration of PROFILES: Computer graphics for promoting the
importance of nutrition in national development
(At Novotel Mt. Meru Hotel)
Dr. Bart Burkhalter
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Wednesday, 10 March 1993

0800-0830 Set up for poster sessions:
Consequences for Human Health and Development of Vitamin A
Deficiency
Newer Methodologies for Assessing Subclinical Vitamin A Deficiency
0830-1800 Wednesday poster sessions on display, presenters available 1400-1445
0830 Vitamin A and Childhood Mortality: Reports from
Clinical Trials
Chair: Dr. George Beaton
0830 The Effects of Vitamin A Supplementation on Childhood Mortality in
Northern Ghana
Dr. David R ,ss and Ms. Nicola Dollimore
0900 Discussion
0915 Impact of Periodic Vitamin A Supplementation on Early Infant
Mortality in Nepal
Dr. Keith P. West, Jr.
0930 Discussion
0945 Effectiveness of Vitamin A Supplementation in Control of Young
Child Morbidity and Mortality in Developing Countries
Prof. George Beaton
1025 Break
1050 Vitamin A and Childhecod Morbidity:
Reports from Clinical Trials
Chair: Dr. Aifred Sommer
1050 Vitamin A Supplementation Reduces Severity of Childhood Ilinesses
in Ghauna
Dr. Paul Arthur
1110 Effect of Vitamin A Supplementation on Childhood Morbidity in
Northeast Brazil
Dr. Mauricio L. Barreto
1130 Impact of High Dose Vitamir A Supplementation on Incidence and
Duration of Episodes of Diarrhea and Acute Respiratory Infections in
Preschool Indonesian Children
Dr. Michael J. Dibley
1150 Discussion and announcements
1230 Lunch

XV IVACG Meeting
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Wednesday, 10 March 1993 (continued)

Consequences for Human Health and Development of Vitamin

Newer Methodologies for Assessing Subclinical Vitamin A

Safety of Vitarzin A Supplementation Through EPI in Bangladesh

Delivering Vitamin A Supplements at Immunization Contacts

Prerequisites for the Initiation of “Universal” VAC Distribution:

Issues Related to Clinical and Histological Methods of Assessment for

Development of Vitamin A Deficiency Poster Session

1400 Poster sessions with pinsenters available:
A Deficiency
Deficiency
1445 Special Presentations on Vitamin A Distribution
Chair: Dr. Aaron Lechtig
1445 Vitamin A Deficiency in Infancy
Dr. Barbara A. Underwood
1455
Dr. Andres de Francisco
1605
Dr. Nichiolas Cohen
1515
A Policy Think Piece
Dr. Ted Greiner
1530 Discussion
1550 Break
1620 Newer Methodologies for Assessing Subelinical
Vitamin A Deficiency
Chair: Dr. James A. Olson
1620 Indicators of Vitamin A Siatus: An Overview
Dr. James A. Olson
1635 Issues of Using Dietary Methods of Assessment for
Vitamin A Deficiency
Dr. S. Ismail
1650
Vitamin A Deficiency
Dr. Alfred Sommer
1705 Issues Related to Biochemical Methods of Assessment for
Vitamin A Deficiency
Dr. David Ross
1720 Summary of Consequences for Human Health and
Dr. Michael Latham
1735 Discussicit and announcements
1800 End of day's formal sessions
1900 IVACG Steering Commiittee dinner

Representatives for Africa

and meeting with IVACG Regional
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Thursday, 11 March 1993

0800-0830
0830-1715

0830
0830

0850

0910

0950
1005

1020

1040

1100

1100
11156
1130
1145

1200

XV IVACG Meeting

Break

Set up for poster sessions: Dietary Behavior and Surveys
Thursday poster sessions on display, presenters available 1530-1615

Linking Vitamin A to Other Micronutrient Issues,
e.g., Iron and Iodine
Chair: Dr. Arna Verster
Iron Deficiency: The Global Perspective
Dr. James Cook
Overview and Update of lodine Deficiency
Dr. Rainer Gutekunst
Panel discussion on Linking Vitamin A to Other Micronutrient Issues,
e.g., Iron and lodine
Dr. James Cook
Dr. Rainer Gutekunst
Dr. Samuel G. Kahn
Dr. Frederick Trowbridge

Effects of an Oral lodine Preparation on the Stability of
Retinyl Palmitate
Dr. James A. Olson
Role of Vitamin A in Nutritional Anemia: Recent Siudies in Pregnant
Women in Indonesia, Children in Ethiopia, and in Laboratory Aiiimals
Dr. Clive E. West

Discussion

Agency Commitments for the Virtual Eradication of Vitamin A
Deficiency by the Year 2000
Chair: Dr. Suzanne Harris

Food and Agricultural Organization of the United Nations
Dr. Franz Simmersbach
UNICEI
Mr. David Alnwick
World Health Organization
Dr. Barbara A. Underwood
World Bank
Mr. James Greene

Administrative Committee on Coordination-Subcommittee on
Nutrition (ACC/SCN)
Dr. Abraham Horwitz

13



o Program g

Thursday, 11 March 1993 (continued)

1215 Discussion and announcements
1230 Lunch
1400 Agency Commitiaents for the Virtual Lradication of Vitamin A
Deficiency by the Year 2000 (continued)
Chair: Dr. Suzanne Harris
1400 United States Agency for International Development (USAID)
Dr. Frances R. Davidson
1415 Swedish International Development Authority (SIDA)
Dr. Ted Greiner
1430 United Nations Development Programme, Tanzania
Dr. Erick Boateng
1445 Discussion
1530 Break and Poster Sescions Concerning Dietary Behavior and
Surveys with presenters available
1615 Summaries of Thursday Poster Sessions
Chair: Dr. Pawlos Quana’a .
1615 Summary of Dietary Behavior Poster Session
Ms. Suttilak Smitasiri
1630 Summary of Survey Poster Session
Dr. Rodolfo Florentino
1645 Discussion and announcements
1715 End of day’s sessions at AICC
1900-2030 Video presentations at Novotel Mt. Meru Hotel

12

Chair: Ms. Ann Burgess
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Friday, 12 March 1993

0830 Nongovernmental Organization Commitments for the Virtual
Eradication of Vitamin A Deficiency by the Year 2000
Chair: Dr. Martin Bloem
0830 International Eye Foundation
Mr. John Barrows
0840 Sight Savers
Mr. Peter Dixon
0850 Eye Care—PROVAX
Dr. Alix Fleury
0900 Helen Keller International
Dr. Joseph Sclafani
0910 Prevention of Vitamin A Deficiency Tl rough Breastfeeding
Promotion: The Role of Wellstart International
Prof. Vicky Newman
0920 The Roche SIGHT AND LIFE Task Force: Reflections on Past and
Future Activities
Dr. John Gmiinder
0930 Asian Vegetable Research and Development Center
Dr. Romeo Opena
0940 The Nutrition Foundation, Inc.
Ms. Laurie Lindsay Aomari
0950 Discussion
1030 Break
1130 Future Perspectives on Vitamin A
Chair: Dr. Abraham Horowitz
1130 New Horizons in Vitamin A Research
Dr. Frank Chytil
1200 Closing remarks
Dr. Abraham Horwitz
1230 End of formal sessions

XV IVACG Meeting
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Saturday, 13 March 1993

Study tours organized by local comniittee in Tanzania.
4 National Horticultural Research and Training Institute (HORTI Tengeru)
A World Vision International Area Development Programs in Sanya and Longido
A UNICEF-sponsored Child Survival and Development Programme in Hai District
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- Program

Poster and Video Sessions

Monday, 8 March 1993

1515-1600 Activities for the Control of Vitamin A Deficiency in Tanzania
Poster Session (set up 0800 Monday)

1. Tengeru Horticultural Activities
Mr. R.EE.A. Swai
2. IEC Materials
Mrs. Hidaya Missano
3. Rled Palm Oil
Mr. G.T. Ndunguru
4, Diet Modification
Mr. L. Mselle
5. Knowledge, Attitudes, and Practices Study in Shinyanga
Mrs. . Magambo
6. Solar Dryving in Tanzania
Mrs. Generose Mulokozi
7. Solar Drying Vitamin A-Rich Foods
Ms. Mary Linchan
8. Laboratory Support to the National Programme on Vitamin A
Deficiency

Mrs. Generose Mulokozi and Mr. Claver Temalilwa

Tuesday, 9 March 1993

1515-1600 Vitamin A Program Issues Poster Session (set up 0800 Tuesday)
L. Characteristics of Non-Responsive Bitot's Spots in Nepal
Dr. Filippo Curtale
2, FAO/Australia-Nutrition huprovement Project, Vietnam:

A Multisectoral, Community- Based Approach to Addressing Food
and Nutrition Problems
Dr. Tu Ngu
3. Relative Protection of One Oral 100,000 U or 200,000 IU Dose
Vitamin A Against Deficiency
Dr. Jean Humphrey
4. Vitamin A Supplementation: A Must During Supplementary Feeding
in Refugee Camps in Zimbabwe
Prof. N.Z. Nyazema
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Program

Tuesday, 9 March 1993 (continued)

5. Integration of the Delivery of Vitamin A Supplements to Infants and
Post-Partum Women into the Routine Imnwunization Program on
Lombok Island, Republic of Indonesia
Dr. Augustinus Sutanto
6. Integration of Vitamin A Capsule Supplementation Into Operation
Timbang: A Team Approach
Ms. Charito S. Tuason
7. Evaluation of the National Xerophthalmia Control Program Indonesia
1992
Dr. Muhilal
1515-1600 New Human Research on the Functions of Vitamin A Poster
Session (set up 0800 Tuesday)
8. Increased Mortality Associated with Vitamin A Deficiency during
HIV Infection
Dr. Richard D. Semba
9. Molccular Mechanisms of Action for Vitamin A-Derived Hormones

Dr. Magnus Pfahl

Wednesday, 10 March 1993

1400-1445

Consequences for Human Health and Development of Vitamin
A Deficiency Poster Session (set up 0800 Wednesday)
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The Impact of Vitamin A Supplementation in Preschool Children
in Iringa, Tanzania
Dr. Godwin . Ndossi
Effect of Vitamin A Supplementation on Growth and Morbidity of
Preschool Children in a Growth Monitoring Research Project
in Southern India
Mrs. Usha Ramakrishnan
The Relationship Between Vitamin A Status and Severity of Acute
Respiratory Tract Infections in Children
Dr. Greg Hussey
Effect of a Single Oral Dose of Vitamin A (200,000 IU) on Morbidity
in Acute Measles Cases Recruited at Urban Clinies in Ndola, Zambia
Dr. Chris Kjolhede
Determinants of Vitamin A Deficiency in Northern Ghana
Dr. Saul Morris
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Newer Methodologies for Assessing Subclinical Vitamin A
Deficiency Poster Session (set up 0800 Wednesday)

Wednesday, 10 March 1993 (continued)

1400-1445

6. Can Community Serum Vitamin A Levels be Used for Predicting the
Risk of Xerophthalmia?
Ms. Atmarita
7. Serum Retinol and Acute Phas> Proteins of Children
in Northerm Ghana
Dr. Suzanne Filteau
8. The Stability of Vitamin A Circulating Complex in Spots of Dried
Serum Samples Absorbed on Filter Paper
Dr. E.M. Kafwembe
9. Vitamin A Status in Preschool Indonesian Children as Measured by
the Modificd Relative-Dose Response Assay

Dr. Michael J. Dibley
10. Comparisons of Vitamin A Assessment Techniques in Indonesian
Children and Further Refinement of the Modified Relative Dose

Response (MRDR)
Ms. Sherry Tanumihardjo

11. Relation Between Impression Cytology Test and Trachoma
Dr. Serge Resnikoff
12. Assessment of Vitamin A Status in China by the Modified

Conjunctival Impression Cytology (CIC) Method
Dr. Ilan Ya-shan
13. A Comparison of Serum Retinol Levels and Conjunctival Impression
Cytology Results in Young Children in Ghana
Dr. David A. Ross

14. Assessment of Vitamin A Status by a Prototype Dark Adaptometer
Dr. Nathan Congdon

15. Risk Factors for Xerophthalmia in Nepal
Dr. 8.K. Khatry

16. Villages in Transition: Elevated Risk of Micronutrient Deficiency
Dr. William D. Drake

17. Experiences in Training and Use of Modified Versions of the IVACG

Simplified Dietary Guidelines
Dr. Mohamed Mansour
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Wednesday, 10 March 1993 (continued)

18. A Simple Method to Assess Vitamin A Intake: Experience with a
Food Frequency Questionnaire for Preschool Children in Rural
Central Java, Indonesia
Mrs. Th. Ninuk S.H.

19. Validation of the HKI Food Frequency Method to Identif
Communities with Vitamin A Deficiency
Dr. Nancy L. Sloan
20. Assessment of the Dietary Intake of Vitamin A by Preschool
Indonesian Children by Two Methods
Dr. Jean Humphrey
21. A Simplified Food Frequency Method to Assess Relative
Vitamin A Intake
Dr. Rebecea J. Stoltzfus

Thursday, 11 March 1993

Dietary Behavior Poster Session (set up 0800 Thursday)

15301615
1. Production, Vitamin A Content, and Consumer Acceptability of a
“Instantized” Sweet Potato Product Prepared in the Form of a
Gruel Beverage or Puree Paste: Experience in Guatemala
Dr. Jesus Bulux
2. Dietary Habits and B-Carotene Rich Food Intakes of Children (6-12
Years of Age) Participating in the Dr. M.G.R. Nutritious Meal
Programnie
Dr. Rajamunal P. Devadas
3. Assessment of Dietary Behavior Related to Vitamin A in Uganda
Mrs. Louise Sserunjogi
4. The Impact of Vegetable Variety on Children's Vegetable
Consumption in Bangladesh
Dr. A.K. Tabibul
1530-1615 Survey Poster Session (set up 0800 Thursday)
5. Vitamin A Deficiency in the South Pacific: Tuvalu, Vanuatu, Solomon
and Cook Islands
Ms. Mary Linchan
6. The Assessment of Vitamin A Deficiency in Three Cities in
Mozambique
Dr. Manuel 1. Romano Julien
7. Kamuli Blindness and Vitamin A Deficiency Survey

Dr. Medi Kawuma
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Thursday, 11 March 1993 (continued)

8.

10.

1L

12.

13.

1900-2030

1900

1920

1940

2000
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Vitamin A Deficiency in the Dominican Republic
Dr. Hugo R. Mendoza

The Vitamin A Intake of Lactating and Non-lactating Non-pregnant
Women in Rural West Java and I ocal Food Restrictions Which Limit
Their Vitamin A Intake

Dr. Saskia de Pee
Bolivia Vitamin A Deficiency Prevalence Assessment

Dr. David Nelson
The Prevalence of Vitamin A Deficiency and Iron Deficiency Anemia
of Preschool Children in Panama

Dr. David Nelson
Prevalence of Xerophthalmia and Risk of Vitamin A Deficiency
Among Children in the Extreme North Province of Cameroon

Mr. Emmanuel Atud Atina

The Implications of Urbanization for Vitamin A Deficiency Amongst
Children in South Africa
Ms. Anna Coutsoudis

Video Presentations at Novotel Mt. Meru Hotel

Chair: Ms. Ann Burgess

From Darkness Into Light
Mr. Nazrul Islam

The Vitamin A Child Survival Project
Dr. Filippo Curtale

Ending Hidden Hunger
Dr. Aaron Lechtig

Vitamin A and Child Survival
Ms. Nancy Haselow
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Exhibits

Chair: Dr. Miriain Chavez

Exhibits on display during coffee breaks and poster sessions on Tuesday, Wednesday,
Thursday, and Friday.
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Solar Drying (organized by Tanzania Food and Nutrition Centre and VITAL). This
exhibit includes a demonstration of the technique, and shares information from
applications in the following courtries:

—Tanzania—Tanzania Food and Nutrition Centre

—Ilaiti—Save the Children

—Dominican Republic—Fundacién para el Desarrollo Comunitario, Inc. (FUDECO)

The Nutrition Foundation, Inc.
Dr. Suzanne Harris
Tanzania Food and Nutrition Centre
Mrs. Sylvia I. Shao
Vitamin A Assessment Manual
Ms. Sherry Tanumihardjo and Dr. James Olson
Wellstart International
Prof. Vicky Newman
FAO Publications and Vitamin A Activities in Africa
Dr. Ndiaye Cheikh and Dr. Franz Simmersbach
[Helen Keller International
Ms. Nancy [Haselow
Clearinghouse on Infant Feeding and Maternal Nutrition
Ms. Man-Ming Ilung
VITAL
Ms. Mary Linchan
Task Force SIGHT AND LIFE
Dr. John Gmiinder
Worldview International Foundation
Mr. Nazrul Islam
Program Against Micronutrient Malnutrition (PAMM)
Dr. FFrederick L. Trowbridge
Food and Nutrition Board, Government of India
Mrs. Shashi Prabha Gupta
World Health Organization Micronutrient Deficiency Information System
Nevophthalwia Cluly Bulletin
International Eye Foundation, Guatemala
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INAUGURATION

The XV IVACG Meeting was inaugurated in
the scenic town of Arusha, situated at the foot
of Mt. Meru, a 15,000-foot volcano, in north-
ern Tanzania. Dr. Festo Kavishe, managing di-
rector of the Tanzania Food and Nutrition Cen-
tre, extended a warm welecome to delegates
and gratitude to USAID, UNICEF, WHO, UNDP,
the local organizing committee (chaired by
Mr. C.R. Temalilwa), local businesses, the
IVACG Steering Comnittee, and the govern-
ment of Tanzania for making possible this larg-
est IVACG meeting to date. dedicated to trans-
lating the goals of vitamin A deficiency pre-
vention into reality (1).% Mr. E. Moyo sketched
the activities of a country that is coramitted to
meeting this challenge, as reflected by the
vision, objectives, diverse membership, and
accomplishments of Tanzania’s own National
Vitamin A Consultative Group (2).

Local, regional, and international represen-
tatives of United Nations organizations (3-7),
USAID (8), and IVACG (9) expressed their
appreciation to the government of Tanzania
for hosting the IVACG Meeting. They and the
honorable deputy minister of health of Tanza-
nia (10) placed into perspective the compre-
hensive aspect of vitamin A deficiency pre-
vention. While immediate efforts to define and
prevent vitamin A deficiency represent respon-
sible action (4), a comprehensive, preventive
approach must also address underlying dietary
causes through relevant food based and nutri-
tion education measures (3,4,6). Vitamin A
deficiency rarely occurs in isolation. Rather, it
tends to result in conjunction with a diet of
inadequate variety, quality, and quantity (3,6).

Working to improve and diversify the diet in
vractical and sustained ways also serves a
number of sectoral and national development
goals (3,4,6,8).

The fact that the IVACG Meeting was being
held in East Africa, with its success stories
and future challenges, was alluded to in the
opening remarks. Speakers drew attention to
the systematic efforts of Tanzania over the
past 20 years to achieve a coordinated micro-
nutrient deficiency control strategy through
supplementation, dietary improvement, and
(in the case of iodine) fortification (3,4,10).
Within the context of widespread malnutri-
tion in the Horn of Africa, hope was expressed
about the chances to unite “commitiment with
opportunity” to resolve vitamin A deficiency
as we approach the year 2000 (7,10).

Speakers at the meeting inauguration noted
the timeliness of this first IVACG meeting that
follows the issuance of the World Declaration
and Plan of Action from the International Con-
ference on Nutrition (ICN) in Rome in Decem-
ber 1992. Readily apparent are the need and
opportunities to link the advances at this
IVACG meeting to the micronutrient goals of
the ICN, the Montreal Conference on Ending
Hidden Hunger, and the World Summit for
Children (3,8,9). Dr. Horwitz, the chairperson
of IVACG, urged that the global momentum to
“virtually eliminate vitamin A deficiency” be
seized and that comprehensive and coordi-
nated measures be undertaken to prevent vi-
tamin A deficiency through continuous as-
sessiment, analysis, and action (the “triple A”
approach) (9).

* Numbers in parentheses refer to presentations at the meeting and published work cited at the meeting (sce References

on pp. H7-63 herein)
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VITAMIN. A NATIONAL SYMPOSIUM

The National Vitamin A Deficiency
Control Program in Tanzania

INTRODUCTICN (11)

Based on anecdotal information from health
workers, review of data from schools for the
blind, and returns of the sentinel xeroph-
thalmia surveillance system and community-
based surveys results, it is clear that vitamin A
deficiency and xerophthalmia are important
public health problems in Tanzania. The Tan-
zania Food and Nutrition Centre (TFNC) esti-
mates that 1.36 million Tanzanians or 6.1% of
the population are vitamin A deficient, 98% of
whom are children under 6 years of age. It is
further estimated that there are 10,000 chil-
dren suffering from xerophthalmia at any one
time, with 2000-4000 new cases of blindness
every year.

While vitamin A deficiency is more severe
in drought-stricken areas of the country
(Singida, Shinyanga, Dodoma, Tabora, parts
of Arusha, Mara, Kilimanjaro, and Kigoma), it
has been also observed in areas where vita-
min A-rich foods are plentiful (Iringa, Kagera,
Kilimanjaro). Within a given area, remarkable
differences in the severity of the problem are
found between villages or even between dif-
ferent sections of the same village.

A Second S-year national vitamin A defi-
ciency control program is now in effect. The
programis managed and coordinated by a multi-
sectoral committee, the National Vitamin A Con-
sultative Group (NVACG). The group is chaired
by the assistant commissioner for agriculture
responsible for extension services, and TFNC
is the secretariat. Members come from the Mu-
himbili Medical Centre; the Ministries of Health,
Agriculture, and Education; the Ministry of
Community Development, Women's Affairs and
Children; Sokoine Agricultural University; Na-
tional Prevention of Blindness Comniittee; and
the coordinator of the xerophthalmia surveil-
lance program. UNICEF, WHO, FAO, and IDA
are exofficio members. Financial support has
come from the Swedish International Develop-
ment Authority (SIDA), the International De-
veiopment Research Centre (IDRC) of Canada,
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the Canadian International Development
Agency (CIDA), the International Programme
in the Chemical Sciences (IPICS), the Swed-
ish Agency for Research Cooperation
(SAREC), UNICEF, WHO, FAO, and the Inter-
national Development Association (IDA).

The country has adopted two major inter-
ventions for combating vitamin A deficiency:
capsule distribution through the Essential
Drugs Program (EDP) and promotion of in-
creased consumption of dietary sources and
of breastfeeding. There is limited fortification
of margarine, infant formula, and commercial
weaning foods, but these foods are consumed
by relatively affluent families only. These in-
terventions are supported by the sentinel
xerophthalmia surveillance system; the infor-
mation, education, and communication train-
ing (IECT) program; the primary health care
system; and several research programs.

The biochemical laboratory at the TFNC
supports ongoing research and program moni-
toring and evaluation. Assays in place include
retinol and beta-carotene analysis by high-per-
formance liquid chromatography (HPLC) and
assessment of subclinical vitamin A deficiency
by conjunctival impression cytology (CIC).
Laboratory personnel are in the process of
setting p the relative dose-respons¢ (RDR)
and modified RDR techniques.

The national goal is to eliminate * *tamin A
deficiency and iodine deficiency disorders and
to reduce anemia by one-third the 1990 levels
by the year 2000. Tangible achievements made
to date in meeting these goals are in part due
to wide collaboration in research and training
with numerous international agencies and uni-
versities. In collaboration with the Program
Against Micronutrient Malnutrition (PAMM),
a 3-year program was recently developed to
complement and strengthen ongoing interven-
tions. Introduction of f{ortification strategies
has been proposed to complement capsule
distribution and dietary approaches.

Several essential elements for a sustainable
community-based control program have been
identified over the last 10 years. These include
an institutional base with technical and mana-
gerial capability, a careful analysis of the un-
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derlying causes of vitamin A deficiency, advo-
cacy at all levels, integration of intervention
strategies within existing structures, a strong
IECT component, periodic evaluation, favor-
able donor climate, and development of hu-
man resources throughout the country.

INTERVENTIONS

VITAMIN A CAPSULE DISTRIBUTION (12)

A disease-targeted capsule distribution pio-
grani has been in effect since 1987, Included in
the kits of the Essential Drugs Program (EDP)
are H50,000-1U7 capsules. The 50,000-IU dose
was recommended by the Ministry of Health
because of fear of toxicity in cases of misuse.
Through the EDDP program, capsules reach
rural dispensaries and health centers. Second-
ary and tertiary health facilities are not sup-
plied with EDP kits, but plans are under way
to supply them. The capsules are given in ac-
cordance with WHO recommendations, modi-
fied for Tanzania conditions. Indications for
supplementation are active xerophthalmia,
measles, marasmus, kwashiorkor or marasmic
kwashiorkor, persistent diarrhea, bronchial
pneumonia, bronchiolitis, tuberculosis, and
whooping cough.

Recently, surveys and monthly inventories
reveated large stocks of eapsules in rural health
facilities. This suggested that health workers
were underutilizing vitamin A supplements
owing to inadequate knowledge of the diagno-
sis and management of vitamin A deficiency
and xerophthalmia. Training workshops were
conducted by TFNC in all districts, and charts
describing the diagnosis and management of
vitamin A deficiency and xerophthalmia were
distributed to all dispensaries and health cen-
ters. As a result, capsule utilization has al-
ready increased. A study to assess the knowl-
edge, attitude, and practice of health workers
toward supplementation and the flow of cap-
sules is under way. To ensure effectiveness of
this strategy, communities are now being
trained in the identification of children at high
risk of developing xerophthalmia for referral
to health facilities.

DIETARY APPROACHES FOR THE CONTROL OF
VITAMIN A DEFICIENCY IN TANZANIA (13)

Dictary approaches include promotion of
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breastfeeding and improved child feeding prac-
tices, production and consumption of vitamin
A-rich fruits and vegetables, production and
consumption of red palm oil, and increased
consumption of dietary fat and protein.

A pilot intervention is now being imple-
mented in drought-stricken Singida district.
Schools are used as community nurseries and
training centers for home gardening and nutri-
tion education of schoolchildren. Planting
materials for fruits and vegetables are pro-
vided, and solar drying techniques have been
introduced to provide carotene sources in the
off-season months. Agricultural and commu-
nity development extension officers train com-
munities in child feeding, and health exten-
sion services provide hygiene education.
Multisectoral committees are responsible for
coordination of the project activities and for
involving communities in identifying problems
and designing interventions. After 1 year, home
gardening has almost doubled, ali primary
schools have school gardens, and distribution
of papaya and guava seedlings is under way.
The project is planning to strengthen nutrition
education to assure that the increased pro-
duction will lead to increased dietary intake.
In additicn, a manual of dictary interventions
for arid areas of Tanzania and other African
countries will be prepared.

PROGRAM SUPPORTIVE COMPONENTS

SENTINEL XEROPHTHALMIA SURVEILLANCE
SYSTEM (14)

The xerophthalmia surveillance system was
established in 1982 to document the magni-
tude of vitamin A deficiency in the country. A
specially designed form is used by assistant
medical officers at regional hospitals to report
all cases of xerophthalmia presenting to eye
clinics, dispensaries, and health centers. Com-
pleted forms are sent to TFNC, where the data
are compiled and analyzed.

The system is used for monitoring trends of
xerophthalmia, assessing the impact of inter-
ventions, and documenting the geographical
distribution, affected age groups, and associ-
ated diseases. To encourage better reporting,
a newsletter is being planned to provide feed-
back from the surveillance system to vitamin
A deficiency control program implementers.
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INFORMATION, EDUCATION,
COMMUNICATION, AND TRAINING (IECT)
(15)

The goal of the IECT component is to im-
prove knowledge, attitudes, behavior, and
skills of targeted populations in overcoming
nutrition problems. IECT also builds the ca-
pacity of institutions to provide solutions,

In Tanzania, hoth governmental “nd non-
governmental organizations provide nutrition
training and education. Comniunication tec's-
niques include radio, printed materials, for-
mal and nonformal courses, and training semi-
nars for the lay press. All approaches include
vitamin A deficiency.

There are indications that the program may
have resulted in improved knowledge, but not
in changed behavior. Limitat.ons of the present
IECT component inciude lack of well-estab-
lished needs assessment procedures, inad-
equate sectoral collaboration, poor communi-
cation infrastructure, inadequate institutional
capacity, and lack of a monitoring and evalua-
tion system. Efforts are now under way to
strengthen IECT by developing materials and
conducting training specifically for the con-
trol of vitamin A deficiency.

INITIATION CF CONTROL OF VITAMIN A
DEFICIENCY THROUGH PRIMIARY HEALTH
CARE (16)

The primary health care system has beguna
special initiative in Dodoma, a dry region in
central Tanzania. Key elements of this interven-
tion include promotion of breastfeeding and
proper weaning practices; promotion of pro-
duction, preservation and consumption of foods
rich in vitamin A and fat; prevention of intesti
nal worm infestation; increased immunization
coverage (especially against measles and
whooping cough); and increased recognition
of clinical eye signs of vitamin A deficiency.

PROPOSED RESEARCH ACTIVITIES

Under the national vitamin A deficiency con-
trol program, research activities are conducted
to better understand the problem of vitamin A
deficiency in Tanzania. Two proposed activi-
ties were presented,

Public health measures in the control of
vitamin A deficiency: a proposal for the con-
trol of intestinal parasites and schisto-
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somiasis (bilharzia) (17). Intestinal hel-
minths and schistosomiasis are prevalent in
Tanzania. These parasites are an underlying
cause of protein-energy malnutrition (PEM),
anemia, and vitamin A deficiency and are
among the top 10 health problems in the coun-
try. CLiidren are most often infected.

In the past, the control of intestinal hel-
minths and schistosomiasis depended on
health education, provision of clean water,
and improved sanitation. However, such pro-
grams demonstrated virtually no impact on
the problem. With the availability of effective
drugs (albendazole, anthelmintic, and prazi-
quantel), a deworming program is being un-
dertaken as a collaborative effort of the
Ministry of Health; Ministry of Education and
Culture; Ministry of Community Development,
Women’s Affairs and Children; local govern-
ment; TEFNC; Muhimbili Medical Centre; and
some nongovernmental organizations.

In addition to drug therapy, the program
includes micronutrient supplementation (in-
cluding vitamin A) and participatory health
education. Funding is expected to come from
UNDP, Rockefeller Foundeztion, and the Child
Survival Tzsk Force.

Tea fortificatior with vitamin A: a pro-
posed research plan (18). Tanzania plans to
begin vitemin A fortification of a widely con-
sumed tood. Feasibility studies will be con-
ducted for ti:a, vegetable oil, and sugar. Of the
three foods, iea appears most suitable because
it satisfies most of the criteria of a suitable
vehicle: it is centrally processed and distrib-
uted by one company, it is a popular beverage
consumed by the whole population including
the target group (preschoolers and women), it
is affordable, and fortification is technologi-
cally feasible aad inexpensive. Furthermore,
the tea company is willing to cooperate upon
successful completion ¢ feasibility studies.

Note: Repor's of other activities Sor the
control of vitam:n A deficiency in Tanzania
were given at a pusier session. These included
horticulture; information, education, and
communication, diet d wersification; preser-
vation of vitamin A-rich foods by solar dry-
ing; procuction of red palm oil; and labora-
lory support. Absivacts of presentations dur-
ing the nationol symposium are included in
the abstracts section of this meeting report.
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XV IVACG MEETING SCIENTIFIC PRESENTATIONS

Vitamin A Projects to Programs:
What Does It Take?

Two key presentations were made during
this session. In the first, Dr.James Greene (19)
characterized the process of “scaling-up”
projects to programs from an international
perspective, and in the second, Dr. Festo
Kavishe (20) deseribed the evolution of the
national program in Tanzania. These were fol-
lowed by case studies from three countries:
India (21), Brazil (22), and the Philippines (2:3).

AN INTERNATIONAL PERSPECTIVE

Dr. Greene (19) highlighted the key role of

local delivery systems in making the transi-
tion from pilot projects to national programs
that involve dietary diversification, supplemen-
tation, and fortification. Specifically, local sys-
tems must learn how to cope with scaling-up,
especially inimproving their infrastructure and
organizational abilities. Two basie models for
scaling-up were described: 1) organizational
growth and 2) large-scale program expansion
from small pilot projects.

Organizational growtii usually mvolves an
informal phase of building credibility and con-
stituent support and of experimentation and
team effort, with an evolution of praetices
that progressively define what is to be done.
Later phases involve consolidating and defin-
ing more clearly the furctional roles of man-
agement and operations as the organization
expands. Scaling-up small projects, on the
other hand, requires decisions about exactly
which project elements are to be nationalized
and which resources (physical, financial, and
human) will be explicitly needed to expand to
a program. It was argued that each model
should demonstrate intervention effectiveness,
feasibility, and efficiency under anticipated
program conditions before going to scale with
an appropriate mix of services and resources.

The choice of intervention will influence
the mix of sectors that must collaborate in the
context of a program. For example, whereas
the scaling-up of vitamin A supplementation
would remain within the health sector, central
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food fortification would require active partici-
pation of private food industry and govern-
ment rvegulatory agencies. Dicetary change
would likely involve agriculture, food, and edu-
cation sectors.

THE TRANSITION PERIOD

During the “project to program™ transition,
there is a need to maintain constancy in the
definition of the problenm and in the measure-
ment of deficiency. For example, adoption of
new or different outcome indicators overtime
may confound cefforts to monitor change and
therefore program impact, or icad to redefin-
ing of both the program objectives and the
target population.

The shift in emphasis from a single project
intervention to a mix of interventions within a
program changes the information needs for
assessing effectiveness and the criteria for
evaluating the impact of combined strategies.
For example, adding components to a single
intervention may be expected to improve over-
all effectiveness, but new criteria will be
needed to judge whether the ineremental costs
justify the ineremental gains in outcome.

As attention shifts from effectiveness and
feasibility of projeets to the operational costs
and impact of programs, adequate planning,
training, management and supervision, and
flexibility to adapt to multicultural needs of a
larger population become the determinants of
program success. Supervision will need to be
sensitive to levels of performance, consistent
over time, flexible, frequent, and responsive.

The need for special monitoring and evalua-
tion systems must be emphasized, as must the
probable need ior some form of continuing
external assistance during the transition pe-
riod, albett perhaps on a declining scale until
the program stabilizes.

Dr. Greene noted that the change in motiva-
tion to prevent vitamin A deficieney, i.e., from
blindness prevention to inclhide child survival,
has strengthened the case for comprehensive
and effective programs. Although effective in-
terventions are available, decision making
about their inclusion in programs should rest
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on cost-effectiveness and efficiency consider-
ations.

A NATIONAL EXAMPLE: TANZANIA

Dr. Kavishe (20) focused on the essential
processes that shaped the development of a
national vitamin A program, which included
deciding how to advocate, mobilize resources,
and secure carly in the program the necessary
political support and technical competence.
Attention was placed on raising national aware-
ness and establishing national goals with the
assistance of international agencies. Efforts
were made to narrow the gap between the
availability of international resources and the
national capacity to aceess and allocate such
resources for vitamin A deficiency prevention.
There was an carly appreeiation of the inter-
action between the biological and social fac-
tors in the genesis of vitamin A deficiency and
the need for multidisciplinary and multisec-
toral approaches. Importantly, the necessary
institutional bases for achieving sustained, ef-
fecetive action exist in Tanzania.

A national capacity for rescarch was
achieved through training and technology
transfer with international collaboration. Pi-
lot projects enabled an carly appreciation of
limits to the actual delivery of large-scale pro-
grams that effectively target groups at highest
risk.

The first 5-year program, launched in 1988,
employed targeted capsule distribution plus
dietary approache: “5th reinforeed by strong
information, education, and communication
(IEC) support and delivered through the exist-
ing infrastructure. Supportive systems for
hanagement, monitoring, evaluation, and labo-
ratory assessment were strengthened. The
multisectoral National Vitamin A Consultative
Group was formed to provide policy guidance
and strategic oversight. It was necessary for
the Tanzanian government to assure seed fund-
ing for the program, which was then able to
attract external funding assistance. The mod-
est achievements of the first program, coupled
with the increased international focus on vita-
i A, assured [uil funding of a second b-year
program by the World Bank. The following
factors have contributed to the rapid develop-
ment of the Tanzanian progran:
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1. the identification of a national lead agency,
the Tanzania Food and Nutrition Centre
(TENC), to mobilize and organize resources
and to coordinate program development,
implementation, monitoring and evaluation,
and development of the human resources
capacity

2. consensus building across sectors and de-
velopment of a comprehensive national plan
of action through workshops, including the
formation of a multisectoral working group
whose political profile was assured by the
participation of senior state officials

3. priority attention to human resource devel-
opment and the collaboration of local plan-
ners with external counterparts to demys-
tify the planning process and to reinforce
national confidence about the adequacy of
their own capabilities

4. strong, multimedia IEC support that was
incorporated into preservice treining cur-
ricula

The modest achievements of Tanzania indi-
cate that progress can be made toward elimi-
nating vitamin A deficiency without having to
wait for the trickle-down effect of economic
development.

CASE STUDIES: INDIA, BRAZIL, AND
THE PHILIPPINES

There were recurrent themes in the case
studies from India, Brazil, and the Philippines.
All of them have had extensive experience
with national programs that started from re-
search initiatives to document and publicize
the problem and to inform government of ef-
fective solutions. Advocacy led to greater
awareness of the problem, a consensus to act,
and a political commitment aimed at preven-
tion.

India (21) started a national supplementa-
tion program in 1972, It was initially a vertical
program but has since been integrated into
the primary health care system., Disruptionsin
capsule supplies and weak IEC components
have often resulted in low coverage. The need
to refocus toward dietary interventions was
long ago recognized and is now being fully
pursued. New dietary sources of vitamin A are
introduced, where practical, and conventional
sources are actively promoted. While progress
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has been made, it has been difficult to secure
adequate funding to develop sustainable local
options.

In Brazil (2:2), the progranis organized and
funded by the National Institute of Nutrition,
Ministry of Ilealth. Supplements delivery
started in 1983, integrated with the national
immunization system. Adoption ol the pro-
gram, however, is at the discretion of state
and local governments, which must provide
local logistic support. As a result, very fow

states have had continuous distribution over

the years. This situation gives rise to concern
about the stability of the program if changes
in political leadership lead to changes in pri-
orities.

In the Philippines (23), perseverance and
continuing advocacy over the past 20 yvears
have ensured political commitment and fund-
ing for vitamin A deficieney prevention. The
program has been successful in linking mul-
tiple sectors together to address micronutri-
ent deficiencies and in obtaining the collabo-
ration of the commercial media, especially
radio broadcasters, in communicating clear
nutrition messages.

Vitamin A Programs: How Do We
Know They Are Working?

Dr. John Mason (21) reviewed basic tenets
of monitoring and evaluating programs, as well
as the choice of indicators and program com-
ponents to which they could be applied, to
assess whether a program is reaching its pre-
established goals. The ilportance of building
monitoring systems into programs at the out-
set was noted. In practice, however, few pro-
grans have this provision, presumably beeause
of funding constraints. A policy decision to
continuously evaluate programs is required
sueh that surveillance systems can be designed,
budgeted for, and carried out as a core compo-
nent of program packages,

Evaluation of timpact is often a much larger,
often separate and costly exercise that may
not be neeessary i impact has been demon-
strated in pilot projects or if similar programs
have been evaluated previously under repre-
sentative conditions. Thus, monitoring “pro-
cess” as well as intermediate status indicators

is often adequate for programs. The mix of
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interventions will determine which process
indicators may be most suitable. Coverage is
the commonest performance indicator applied
in program evaluations, requiring carceful defi-
nition of target groups.

Dr. Ignatius Tarwotjo (25) desceribed the In-
donesian program experienee as it was origi-
nally designed and as it has since evolved into
amultisectoral national program over the past
20 vears. The program currently enploys vita-
min A supplementation, fortification (still on
a regional and evaluative basis). and an array
of dietary diversification measures through
social marketing efforts. Preliminary findings
were presented from a L=year follow-up na-
tional xerophthalmia survey, carried out last
year in Indonesia, which served to illustrate
the use of pre- and postintervention compari-
sons for evaluating the impact of a program
(26). The same saple sites as in a 1978 na-
tional xerophthalmia survey were revisited to
determine changes in prevalence, to identify
areas still harboring a xerophthalmia problem
of public health significance, and to attempt
to identify factors related to successful con-
trol. The evaluation noted reductions in preva-
lence of from 71 to 95%, leading to an infer-
ence that with the exception of some “pock-
ets,” xerophthalmia is now under control in
Indonesia.

A lively discussion focused on the validity
of pre- and postintervention comparisons,
given that observed changes in outcome could
be attributed to nonintervention and develop-
mental factors. For example, in the case of
Indonesia, attention was drawn to the nearly
66% reduction in the proportion of the popula-
tion below the poverty line and to the increased
measles immunization coverage during this
intersurvey period. It was suggested that the
interpretation of program impacet could be en-
hanced by comparing areas covered by the
program with areas not covered. The Indone-
sian data are currently undergoing analysis.

This discussion, however, also raised inm-
portant questiens about which types of sur-
veillance indicators and cutoffs should be
employed for deciding when, where, and how
to phase out a short-term program, such as
semiannual vitantin A supplementation, and
replace it with longer-term strategies. lsmpha-
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sis was placed on the need to carefully moni-
tor status changes in a population undergoing
program withdrawal or transition from short-
to long-term (e.g., food-based) interventions.

Operational Issues

Oral and poster presentations throughout
the meeting highlighted policy issues and ro-
ported program experiences at different points
along the continuum of “testing the process”
to "going ‘o scale” (19). Papers dealt with
community-based delivery of large doses of
vitamin A (27-30) and the efficacy of vitamin
A treatment and prophylaxis in high-risk tar-
get groups (:31-36). Howevey, in line with the
clear need to address findamental dietary
causes of vitamin A deficiency, a number of
papers focused on food-based and social mar-
keting approaches to increase the supply and
consumption of vitamin A-rich foods (28,37,
38). Factors that affect vitamin A efforts within
health care systems were highlighted (26,39,
10). “*Missed opportunities”™ (28) and “windows
of opportunity” (27) were repeatedly identi-
fied with respect to integrating vitamin A in-
terventions into existing health care and food-
based strategies. Irrespective of the type of
intervention, missed opportunities that are
adequately characterized were viewed as win-
dows of opportunity to improve coverage and
cffectiveness in the future.

VITAMIN A SUPPLEMENTATION

Periodic delivery of large oral doses of vita-
min A comprises a major short-term strategy
for controlling xerophthalmia in the commu-
nity (41) and has been shown to effectively
reduce mortality (42). Large-dose vitamin A
therapy is also the primary treatment for
xerophthalmia (-13). Typically, the dosage is
provided in capsular form, although the oily
supplement may also be dispersed from a
bottle, as in India, or by a canister.

Community-based vitamin A delivery is
widely held to be unsustainable unless it can
be targeted (30) and successfully integrated
into health services such as growth monitor-
ing (:36), the Expanded Programme on Immu-
nization (EPI) (4), and other primary health
care programs (26,29,:39,40). Careful analysis
of decades of national program experience in
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India shows that vitamin A supplementation
in the community has been hampered by inter-
ruptions in supplies, inadequate supervision
and coordination, and low levels of awareness
and participation in the community (21). In
Bangladesh, the effectiveness of large-dose
vitamin A delivery is recognized, but it is
equally apparent that i balanced strategy is
one that concurrently develops effective, long-
term approaches to diversify the diet of high-
risk populations. Plans are needed for scaling
down capsule distribution once dietary-based
vitamin A strategies are in place and are
deemed effective, as monitored by proper sur-
veillance mechanisms (30).

Reports of capsule distribution at this meet-
ing identified mechanisms of local delivery, as
well as characteristics and practices of health
care providers and (intended) recipients, that
may affect program verformance. In addition,
supplement dosage levels were evaluated.

SYNERGISM BETWEEN THE
COMMUNITY AND HEALTH PROVIDERS

Several studies in Southeast Asia observed
a “synergism” in vitamin A capsule coverage
when local health providers and the commu-
nity worked together. A four-province survey
in eastern Indonesia reported that over half
(31%) of mothers and children regularly at-
tended local health posts (“posyandu”) when
services were jointly provid=d by subdistrict
health center staff (“puskesmas”) and village-
based posyandu staff; when either one alone
operated a clinic, only 25- 33% of mothers regu-
larly attended (26). Other factors related to
improved attendance were an active neigh-
borhood women’s group (dasa wisma), close
proxintity of a village to a puskesmas, educa-
tion of the head of household, and the regular-
ity of micronutrient (vitamin A and iron tab-
lets) supplementation at the posyandu, em-
phasizing the need to meet supply and deliv-
ery requirements once “demand” has been cre-
ated.

Similarly, in three provinces in the Philip-
pines, teaming-up local leaders with rural
health midwives to weigh children and peri-
odically distribute vitamin A capsules led to
increased participation in the national growth-
monitoring program (“Operation Timbang™)
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and also increased capsule coverage (36).

Evaluation of a routine, district vitaniin A
delivery program in Central Java, Indonesia,
reveated that —-70% of eligible preschool chil-
dren had received vitamin A during two previ-
ous 6 monthly rounds; 58% received both eap-
sules and 82% received at least one capsule.
Coverage was higher in villages where the
benefits of vitamin A had been previously dis-
cussed by health workers. 1t was felt that ma-
ternal knowledge of xerophthalmia and its
consequences, and of the protective effect of
vitamin A, may have influenced supplement
receipt by children (29),

VITAMIN A AND THE WHO EXPANDED
PROGRAMME ON IMMUNIZATION (EPI)

Experiences were reported on integrating
vitamin A delivery with EPI services, which
make ~500 million infant and mother con-
tacts eacl. year (44). Where EPI coverage is
adequate and vitamin A deficiency is a public
health problem, such a linkage permits moth-
ers to be given a large dose of vitamin A soon
after childbirth (along with the BCG vaccine
when this oceurs within the first postpartum
month). It also allows infants to be reached,
possibly with low doses of vitamin A, several
times through the first year of life (c.g., with
the DPT series and measles vaceine) (44), Early
EPI contacts may provide timely opportuni-
ties to intervene given empirical evidence that.
breastfed infants may be receiving inadequate
daily amounts of vitamin A from breast milk
even before 6 months of age (45).

On Lombok, Indonesia, a Ministry of Health—
nongovernmental organization pilot project to
integrate vitamin A with the EPI in 18 villages
was expanded over a 20 month period to 84
villages (:30% of the island’s population). Dur-
ing this time, the projeet dosed 77% of all
postpartum women with a 200,000-1U vitamin
A capsule. Eighty-five percent of all infants
received a DPT-2 vaceine and 50,000-10 vita-
min A at 10 weeks of age; H58% of the 78% of
measles-vaccinated children at 9 months of
age were also dosed with 50,000 IU. The out-
reach also appeared to stimulate a high level
of coverage (84%) of older preschool children
with 200,000 IU (16). Program costs and the
degree of program compliance related to NGO
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involvement were not reported,

The EPI as a "window of opportunity” ap-
pears to remain valid even where government
programs run at lower levels of coverage and
timeliness. In a district EPI@ survey in Ghana,
~40% of all infants received their DPT-3 and
~aH0% their measles vaccinations between 6
and 11 months of age, representing contact
opportunities for vitamin A supplementation.
An estimated 84% of children had received
their measles vaceme by age 24 months, rep-
resenting a clear opportunity to dose children
at least once during the first 2 years of life.
There was essentially no marginal cost in this
district in Ghana of adding vitamin A to the
EPI schedule beyond that of the capsule itself
(US$0.02) (27).

Concern has been raised about the safety of
combining the administration of a moderately
high dose of vitamin A (50,000 IU) with a
vaccine (e.g., DPT series) in the first few
months of life. During a clinical trial of 191
infants in Bangladesh, 11.5% of those who re-
ceived vitamin A + DPT vaccine developed a
bulging fontanel versus 1.1% of controls (pla-
cebo plus vaccine) (p<0.01). Most bulges sub-
sided within 24-48 hours, and all disappeared
within 72 hours of dosing. No other differ-
ences in morbidity or irritability were observed
(47). The reported frequency and relative risk
of a bulging fontanel following this combined
treatment was considerably higher than that
recently reported from Nepal after infants had
been given either 50,000 or 100,000 IU of vita-
min A alone (48). The clinical significance of a
transient bulge in the fontanel is unclear and
was considered a noint for further discussion.
However, these findings suggest that a tran-
sient rise in intracranial pressure may be ex-
pected in some infants when 50,000 1U (and
presumably more) of vitamin A is adminis-
tered concurrently with the DPT vaccination.

VITAMIN A AND GROWTH MONITORINuG

“Under-5" growth monitoring represents an-
other underutilized opportunity for vitamin A
integration. In the Lower Shire Valley of
Malawi, 91% of children 12-23 months of age
had visited an under-5 clinic in the previous 6
months, but only 19% of these children had
received vitamin A. Beyond age 3 years, un-
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der 5 clinic attendance dropped and with it
the opportunity to supplement older preschool-
ers. However, at each age, only ~20% of chil-
dren who were weighed in the clinies had
been dosed with vitamin A, In this culture,
maternal knowledge of xerophthalmia and vi-
tamin A did not influence coverage; rather,
lack of consistent capsule supplies and inad-
equate national promotion of this strategy were
decmed reasons why these “missed opportu-
nities™ had not yet been converted into vita-
min A contacts (28).

VITAMIN A WITHIN PRIMARY HEALTH
CARE SYSTEMS

Perhaps the largest “scaling-up” of an initial
primary health care project into a full-scale
health and nutrition program has occurred
with the government of India’s Integrated Child
Development Services (1CDS) seheme, Initially
begun in 100 villages in 1975, this conumunity-
based multiple-intervention program now
reaches 12 million children and 2.3 million
mothers in more than 210,000 villages. In con-
trast to typical declines in coverage, an in-
terim evaluation covering the period 1984
1990 showed that the ICDS steadily inereased
its large-dose vitamin A coverage and regis-
tered deercases in xerophthalmia rates over
this time period. These favorable outcomes
have been attributed to innovative efforts to
Improve management, training, social market-
ing, and the delivery of services (:39).

In Nepal, alarge intervention project serv-
ing 54,000 children in seven districts evalu-
ated two approaches for periodically deliver-
ing large doses of vitamin A: 1) through verti-
cal delivery or 2) as part of primary health
care activities (including deworming, oral
rehydration, acute respiratory infection [ARI]
treatment, and immunization). These strate-
gies were compared with 3) an approach that
involved nutrition education plus enhanced
primary health care services and, to a limited
extent, efforts to reduce maternal literacy and
1) a "control” group of villages in which cChil-
dren received only symptomatic treatmen! for
eye signs through existing health posts. Cap-
sule coverage averaged between 70 and 80% in
the first two approaches, which were associ-
ated with a greater impact on xerophthalmia
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and mortality reduction than were the last
two. However, vitamin A delivery does little to
correct the underlying risks that give rise to
vitamin A deficiency (40).

PROTECTIVE EFFICACY: 200,000
VERSUS 100,000 1U

The duration of protection conferred by a
200,000- versus a 100,000-1U oral dose of vita-
min A was compared in a randomized elinical
trial among children 2-5 years of age in Indo-
nesia (:33). After 6 months, xerophthalmic and
other high-risk children who rveceived the
larger dose had higher serum retinol levels,
fewer positive relative dose-response (RDR)
tests, and a lower Bitot's spot (X1B) relapse
than did children who received 100,000 1U.
The 200,000-1U dose was most protective in
highest-risk ¢hildren, i.c., among those who
entered the trial with xerophthalmia (X1B),
providing evidence to support the prophylac-
tic use of the 200,000-1U dosage as currently
recommended by the WHO (49).

SUPPLEMENTING GROUPS AT SPECIAL
RISK WITH VITAMIN A

CHILDREN WITH SEVERE MEASLES

Several target groups were daseribed for
whom large-dose vitamin A therapy appears
to be particularly effeetive. Previous clinical
trials have shown that providing vitamin A
(400,000 1U over 2 days) on admission can
greatly reduee morbidity (50,51) and case-fa-
tality rates (50,52) caused by severe measles.
Nonconcurrent, prospective data presented
from South Africa showed that such findings
have relevance for routine hospital practice.
By comparing hospitalized measles outcomes
in two different time periods that appeared to
differ only with respect to the use of large-
dose vitamin A, investigators reported a 60%
lower requirement for intensive care, 24%
shorter hospital stays and a 68% lower casoe-
fatality rate associated with vitamin A treat-
ment. Cost savings were estimated to be $200
per vitamin A-treated, hospitalized case (31).

The benefit of targe-dose vitamin A therapy
may also extend to outpatients. A second pa-
per from Zambia reported results of a elinical
trial among 200 children that evaluated the
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effect of treating nonhospitalized measles
cases with 200,000 U of vitamin A on recov-
cry from acute lower respiratory infection
(ALRI) (based onrespiratory rate). At baseline,
6:3% of the vitamin A~treated and 68% of pla-
cebo-treated children had ALRL After - weeks,
ALRI was absent in the vitamin A group
whereas it persisted in 12% of controls (5:3).
INFANTS

Infants who are never breastfed or are
weaned in the first few months of life face an
excess risk of keratomalacia if weaning foods
are devoid of vitamin A, Such foods, and espe-
cially nonfortificd miltk products, were impli-
cated in recent outbreaks of severe infantile
xerophthalmia in southern Thatland, south-
cern India, and Northeast Brazil (45). Direct
infant supplementation with either oral doses
of vitamin A or vitamin A-fortified weaning
foods could protect these high-risk infants.
llowever, breastfeeding still may not confer
adequate protection in certain breastfeeding
populations after 4-6 months of age, as evi-
denced by clear reductions in mortality when
infants are dosed with vitamin A in the second
6 months of life (42,45). Corrective action could
include giving mothers a large dose of vitamin
A (e.g., 200,000 IU) within 1 month of birth (to
enrich breast milk) or direct infant supple-
mentation (¢.g., through the EPI) (44,45). How-
ever, there is no evidence that large-dose vita-
min A supplementation below 4 months of age
confers a child survival benefit in breastfeeding
populations (54,55).

LACTATING MOTHERS

Lactating women in the immediate postpar-
tum period may be a target group for interven-
tion, to improve both their own vitamin A
nutriture and that of their infants through
breastfeeding. In Indonesia, a 300,000-1U oral
supplenient of vitamin A given to mothers
within 3 weeks postpartum significantly in-
creased breast milk retinol levels for the next
7 months and improved the vitamin A status
of their infants {by serum retinol and RDR
indicatovs) at 6 months of age versus controls
(:32). These findings are programmatically rel-
cevant given the Lombok Istand, Indonesia, ex-
perience of reaching --75% of women with a
200,000-111 vitamin A supplement within 1
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month of birth during routine EPI contact (46).

OTHER HIGH-RISK GROUPS OF CHILDREN

Studies in Nepal reported, for the first time,
that 200,000 IU of vitamin A given every 6
months was protective against both xeroph-
thalmia and mortality in school-aged children
(335), although the absolute risk reduction is
greater in younger children owing to the higher
number of avertable deaths in the preschool
years (42). A report from Zimbabwe undeir-
scored the importance of vitamin A supple-
mentation in protecting refugees from defi-
ciency, particularly where rations may lack
adequate amounts of the nutrient (34).

Dietary Diversification Strategies

FOOD-BASED STRATEGIES TO
INCREASE VITAMIN A FOOD
AVAILABILITY AND CONSUMPTION

Food-based strategics to prevent vitamin A
deficiency emphasize the production, process-
ing, preservation, and consumption of beta-
carotene-rich foods (56,57). A number of pre-
sentations advanced the premise that the food-
based approach is a strategy whose time has
come, since it aims to correet the underlying
dietary causes of vitamin A deficieney. The
importance of this approach is underscored
by the recent commitment of 159 countries to
develop food-based strategies to meet micro-
nutrient needs as set forth in the World Decla-
ration and Plan of Action that was adopted at
the [CN (58) and embodied in the 1991 policy
statement of FAO on the use of nutrient-rich
foods to prevent micronutrient deficiencies
(56).

Several papers reported findings from vari-
ous food-based intervention projects. In
Coimbatore (Tamil Nadu), India, regular pro-
vision of small amounts of papaya and drum-
stick leaves coupled with nutrition education
over a period of 1 year measurably improved
child, mother, and general family diets with
respect to beta-carotene intake. Child vitamin
A status (by serum retinol) rose to a level that
was apparently similar to that achieved with
oral vitamin A supplementation (59). Another
study in Tamil Nadu, carried out in 20 schools
participating in the statewide 9 million-child
noontime school meal program, evaluated the
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effects of 12 months of nutrition education
that cmphasized vitamin A-rich foods. The
prevalence of xerophthalmia decreased from
710 2%, and mothers of children increased
their "awareness scores™ from 56 to 70%. These
changes were attributed to atendency for chil-
dren to carry home the nutrition messages
that affected food availability and consump-
tion at home (60). It would appear that these
and other similar strategies should be evalu-
ated in controlled trials.

Inereased attention is being given to raising
vitamin A intake through sustainable and ef-
feetive gardening initiatives, A new four-prov-
ince, FAO-government project in Vietnam will
identity, propagate, and promote the produc-
tion and consumption of suitable species and
varieties of horticultural crops for home dgar-
dening. Each site represents a different
agroenvironmental zone in order to develop
locally relevant crop mixes. The project views
training and establishing linkages across local
sectors, including health and agriculture, as
critical to its success (61). The Asian Veg-
ctable Research and Development Center
(AVRDC) has long championed a -1 X d=square-
meter home garden that has been developed
for several Southeast Asian countries that
meets the nutritional needs (i.e., vitamins A
and C,iron, and caleium) of a family of five,
although sustainability has been difficult to
achieve (G2). An evaluation of a home garden-
ing project in Bangladesh showed that the
frequency of consumption of vegetables by
preschool children was strongly and positively
influenced by the variety of vegetables grown
in the garden, after adjusting for multiple edu-
cational and socioeconomic factors. Vegetable
constmption also rose with child age and level
of maternal education (6:3).

Advances were also reported on local ways
to process and preserve vitamin A-rich foods.
In Guatemala, “instantized” sweet potato buds
have heen locally processed, analyzed, and
tested for acceptability in the forms of gruel,
purce, cakes, and other dishes. Rural/urban
preferences existed with respect to reeipes,
but overall aceeptance was very high (~90%).
The yield was 1% from fresh sweet pota-
toes. Initial beta-carotene content was twice
that of fresh sweet potatoes altlough there
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were 48 and 69% losses after 4 and 5 months,
respectively. Efforts are under way to resolve
issues related to packaging, reconstitution,
shelf life, and marketing 1hat may lead to
greater consumption of a local beta-carotene-
rich food (64). Leaf concentrate has been de-
veloped on a pilot basis in India over the past
several years, producing ~ 10% yield by weight
from fresh green leaves. One teaspoon of leaf
concentrate (10 g) delivers a full day’s vitamin
A allowance plus appreciable quantities of
other micronutrients (65).

Solar drying has long been recognized as a
local means to preserve and extend the avail-
ability of seasonal fruits and vegetables. The
Vitamin \ Field Support Project (VITAL) un-
veiled several solar dryevs of different sizes,
all constructable from local materials at low
cost, that minimize drying time (by their heat
conductance and air convection properties)
and achieve up to 50-80% vitamin A retention
(66). During the meeting, samples of mangoes
were prepared and dried in the midday sun to
~18%moisture content, with excellent results.
The driers have undergone extensive testing
in Haiti and the Dominican Republie, with
local agencies and women’s groups develop-
ing recipes for the dried produce. In these
tests, vitamin A retention after 4-6 months
remained high (e.g., ~1100 RE (retinol equiva-
lents) per 100 g of squash and mango, ~4000
RE per 100 g of carrots and spinach) (67). In
Senegal, mangoes that were solar dried in a
direct-indirect model dryer for 24-30 hours
achieved lower moisture content (8-10%) and
a similar level of vitamin A retention (~700
RE per 100 g) as well as appreciable retention
of vitamin C {19-45 mg per 100 g) (68).

During the discussion, concerns were raised
about the considerable investment of time and
labor to develop home gardens, which often
do not produce sufficient yields to make gar-
dening projects appear sustainable, It was con-
sidered more encouraging to begin with a few
known, easily grown varieties and, only after
interest has taken hold, add more appropriate
varieties.

COMMUNICATIONS AND SOCIAL
MARKETING STRATEGIES TO DIVERSIFY
THE DIET

A comnmunications strategy aimed at increas-
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ing vegetable and fruit availability (through
gardening, improved markets, and food pur-
chasing) and consumption among vulnerable
groups needs to be compreliensive. It should
take into consideration issues related to audi-
ence definition and segmentation, “product”
development, promotion, price, and distribu-
tion (38), and should include plans for adapt-
ing elements that are shown to be etfective
and sustainable into programs (37).

Experiences of llelen Keller International
(HKI) in Indonesia, the Philippines, and
Bangladesh highlight the need to reach the (as
yet) unreached with social markeiing initia-
tives. All three THKI projects increased expo-
sure of target communities to messages intro-
duced through a variety of media. Before/after
evaluations registered improved maternal
knowledge and attitudes as well as preschool
child cating practices in cach country. How-
ever, behavioral change did not parallel the
high and continuous level of messace delivery
i the community. These observations point
toward an “unfinished agenda” for social mai-
keting that should pay greater attention to
subgroups classified by their readiness to
change and to develop messages tailored to
their state of readiness. Other items of the
agenda include the need to understand both
the personal values of potential beneficiaries
and the reasons for unresponsiveness 1o be-
havior change messages among the vulner-
able (38).

The Worldview initiative in northwestern
Bangladesh offers an example of NGOs, re-
search institutions, and local communities
Jjointly working to control vitamin A deficiency
through communications (37). It also shows
how a pilot project has been incrementally
scaling-up over the past decade to become a
full “prograny.” In 1984, a pilot project set out
to raise community awareness of night blind-
ness and its causes and to control it through
increased gardening and consumption of vita-
min A-rich vegetables and fruits. Promotional
messages pencetrated target comnmunities
through schools, folk singing, radio, cinema,
and (to the extent possible) television spots, a
documentary filn, billboard advertisements,
pictorial print material, and government and
NGO worker contacts with the community.
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Periodic evaluations by research centers in
Bangladesh measured the project’s achieve-
ments of specified targets; suggested program
clements to add (e.g., organizing vulnerable
women into mothers’ groups), modify, or de-
lete; and provided guidelines for sustainable
expansion. The multimedia progran presently
reaches a population of -1 million in 21 sub-
districts. Estimated intakes of dark green leafy
vegetables (DGLV) have increased, and the
nmonitored prevalence of night blindness has
decreased. The project provides tangible evi-
denee of progress and economies of scale that
canbe achieved when a well-orchestrated com-
munications effort is scaled-up over a pe-
riod of a decade.

In her summary of dietarv behavior studies,
Ms. Suttilak Smitisiri highlighted five key
points (69):

[. The increasing number of success stories
from studies or projects, aad the diversity
of approaches for changing dietary behav-
ior, indicate a large potential for achieve-
ment by th 5 strategy.

2. Both qualitative and quantitative data on
food habits in comianities need to be ob-
tained and considered in planning dietary
programs.

3. Effective and multipronged approaches are
required for nutrition education,

4. Legitimate concerns about the sustainability
of home vegetable production must be ad-
dressed.

5. Commercial challenges to marketing and
promoting new nutrient-rich foods need at-
tention; it is insufficient to concentrate only
on the technological challenges of produc-
tion.

Methodologic Issues in Assessing
Vitamin A Status

INDICATORS OF VITAMIN A STATUS: AN
OVERVIEW

Professor James Olson opened the session
with a brief overview of methods of vitamin A
status assessment (70). Indicators were
broadly classified as biochemical, clinical, and
other types that, singly or combined, reflect a
spectrum of status that can be classifted as
deficient, marginal, satisfactory, excessive, or
toxic. The biochemical indicators derive from
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isotope dilution methods (which assess the
total body pool of vitamin A); retinol levels in
plasma, breast milk, and tear flnid; and re-
sponse assays such as the RDR, modified RDR,
RBP response, and a I-month plasma retinol
responsc. Dr. Olson reviewed the applicability
and reliability of these status indicators. Clipi-
al indicators relate specifically to ocular signs
and symptoms. Note was made of the low
prevalence of clinical deficiency in most popu-
lations and hence the need for large sample
sizes for estimation. Seme lesions (i.e., X1B)
may also be nonresponsive to vitamin A treat-
ment, necessitating caution when cross-sec-

tional findings are interpreted. Other types of

indicators range from qualitative physiologic
measures, such as subjective dark adaptation
and history of night blindness, to more quanti-
fiable indicators such as vision restoration time
and impression cytologic status. Dietary indi-
cators can be either qualitative or quantitative
and may serve as a proxy for population risk
ol dietary inadequacy. Importantly, there is a
clear need to specify the purpose and assess
the utility of indicators in specific situations.

CLINICAL AND HISTOLOGICAL
METHODS OF ASSESSMENT

In summarizing papers on clinical and his-
tologic assessment of vitamin A status, Pro-
fessor Alfred Somuner provided an overview
of the basis for these miethods and their appli-
cation, strengths, and limitations (71). These
methods inchide elinical evaluation for xeroph-
thalmia, cytohistologic assessment of the con-
Junctiva (72-741), and functional assessment
of scotopic vision by dark adaptometyy (75).
All reflect the consequences of poor vitamin A
nutriture by measuring physiological abnor-
malities at the target tissue level. By defini-
tion, therefore, they describe postdepletion
events. As measures of population status, a
number of surveys indicate that they corre-
spond well with biochemical indicators of vi-
tamin A status (i.c., in terms of prevalence
estimation) (72,74).

Conjunctival impression eytology (CIC), or
impression cytology with transfer (ICT), which
identify early histological changes on the sur-
face of the eye associated with vitamin A defi-
ciency, is simple, atraumatic, and inexpensive.
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However, CIC abnormalities can persist even
after restoration of vitamin A nutriture, thus
bringing its use for program evaluation into
question. A number of issues remain unre-
solved with respecet to interpretation of CIC
specimens. In Ghana, reproducibility in inter-
pretation was markedly improved by discount-
ing mucin spots, which provided estimates of
abnormality that were comparable with those
based on biochenmical indicators, although in-
dividual children were not sinilarly classified
(72). A study from Mali using the modified ICT
technique suggested that false-positive rates
may be high (e.g., reflected by a twofold in-
crease in region-specific prevalence) in areas
with endemie, chronic inflammatory diseases
such as trachoma (73). It may therefore be
necessary to assess trachoma status in popu-
lations where this disecase is known to occur
and to adjust estimates of CIC abnormality
prevalenee by this factor.

Compared with biochemical methods, rapid
dark adaptation was shown to have higher
sensitivity and specificity than did night blind-
ness. Efforts are under way to develop new
techniques that will permit its use in children.
A prototype dark adaptometer was presented
in a study from Indonesia. This test objec-
lively measures the afferent pupillary reflex to
light stimuli near the visual threshold using a
hand-held illuminator, currently with 12 inten-
sity settings. The technigne is relatively simple
and quantitative, and early tests suggest that it
i sensitive to changes in vitamin A status
(75). However, it must be performed under
dark-adapted conditions (in a dark room or at
night) and still requires further testing.

BIOCHEMICAL METHODS OF
ASSESSMENT

Papers addressing biochemical assessment,
and sumimarized by Dr. David Ross (76), ex-
amined new assessment techniques, the ef-
fecet of infection on serum retinol levels, RDR
and modified RDR performance, and the abil-
ity of serum retinol to predict xerophthalmia
risk.

A study in Zanbia evaluated the stability of
vitamin A-cireulating complex in spots of dried
serum samples absorbed on filter paper. An
almost perfect correlation was observed be-
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tween levels of samples analyzed immediately
and H weeks Later (0 = 0.98). If further tests
prove snccessful, this and similar filter paper-
based methods under development could
greatly reduce the risk of specimen loss and
expense related to storage and handling of
serum and blood specimens (77).

Statie serum retinol levels obtained in popu-
lations where infection is widely prevalent re-
quire careful interpretation. During the Ghana
Vitamin A Supplementation Trials (VAST)
baseline morbidity survey, a combination of
clinically apparent and occult infection (in-
cluding asymptomatic malaria parasitemia),
reflected by raised titers of acute-phase pro-
teins, accounted for up to 24% of all depressed
serum retinol levels (78). These data also raise
questions about the interpretation of serum
retinol-based RDRs in such populations.

A study in Indonesia compared the RDR,
modified RDR and CIC tests in two distinet
sociocconomic settings: an economically de-
prived village and a relatively advantaged, well-
nourished village. The prevalence estimates
derived from modified RDR and CIC were com-
parable, although individual correliation was
poor. The RDR and modified RDR provided
comparable prevalence estimates only after
the test dose was raised from the currently
recommended 456 mg to 1000 mg of vitamin A
(79).

Two studies in India (80) and Indonesia (81)
evaluated the response of the modified RDR
to vitamin A supplementation and the pro-
posed cutoffs for classifying subjects by the
modified RDR. In India, 24 school-aged chil-
drenunderwent baseline assessment, received
600 mg of vitamin A daily for 2 months, and
were then reassessed. A cutoff for the
didehydroretinolretinol (DR/R) ratio of 0.047
was correctly classified for all supplemented
children (80). In the final treatment cycle of
the MORVITA trial in Indonesia, 257 high-dose
vitamin A recipients and 289 controls were
evaluated. The initially proposed DR/R cutolf
of 0.03 misclassified more than G0% of supple-
niented children as mar ginally deficient (81).
Both of these studies suggest the need to re-
vise upward the DR/R cutoll for classifying
subjects as deficient.

In a population-based study in Indonesia, a
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serum retinol level below 20 mg/dL adequately
predictea the presence of xerophthalmia in a
community. It was noted, however, that it is
unlikely that serum retinol, which is costlier
and logistically more difficult to obtain, would
be used as a surrogate for xerophthalmia (82).

OTHER PROXY METHODS OF
ASSESSMENT

A unique study explored the hypothesis that
traditional agricultural communities moving
toward market-oriented economic develop-
ment go through a vulnerable time period in
which families are at increased health risks.
The study correlated the prevalence of micro-
nutrient deficiency with a composite develop-
ment score and found higher rates of deficien-
cies in villages that were in transition. It was
suggested that these development indices
could be used as proxy indicators of risk, for
purposes of targeting, based on anticipation
of risk rather than on direct status assessment
from surveys (83).

Methodologic Issues in Assessing
Dietary Vitamin A Intake

Dr. Suraiya Ismail summarized papers on
dietary methods of assessment for vitamin A
deficiency. Dietary assessment. is conducted
to 1) identify dietary causes of low vitamin A
status, 2) estimate the prevalence of low vita-
min A intake and identify groups at risk of
dietary inadequacy, and 3) evaluate individual
intakes for purposes of diet therapy or modifi-
cation. Meeting these goals can enable food-
based programs to be appropriately designed,
targeted, monitored, and evaluated. Dietary

ssessment methods range from intensive
qualitative and quantitative methods to rapid-
assessment approaches. Problems related to
recall bias, sampling error, portion size esti-
mation, and food composition table inaccura-
cies are general to any dietary assessment.
Particular difficulties regarding dictary vita-
min A assessment involve the nonavailability
of food composition data for specific carote-
noids and limited information on the roles of
food preparation, storage, other dietary con-
stituents (such as fat), and infection on food
carotenoid bioavailability. Most dietary meth-
ods have not been validated, representing a
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future area of work.

Two methods, both designed to identify
groups and not individuals at risk, were dis-
cussed in detail: 1) the “IVACG method,” which
incorporates a 24-hour recall with a semiquan-
titative, 30-day food frequency to estimate
scores based on the vitamin A content of spe-
cific portion sizes (84), and 2) what was called
the “HKI niethod,” which is more qualitative
and employs a 7-day food frequency question-
naire. Two papers reported using both meth-
ods in a number of field surveys, and three
studies described their performance in identi-
fying high-risk individuals or groups.

The VITAL projects applied the 1IVACG
method to 11 country surveys (85-87) and
noted several problems, including reeall bias
in 30-day food frequencies, inappropriate
weighting factors for portion sizes, unclear
question formats, and imprecise guidelines.
However, experience with the IVACG method
has been valuable, and a number of modifica-
tions have been suggested based on these ex-
periences.

The ability of the HKI frequency method to
correctly identify cormunities at risk was
evaluated in 15 randomly selected villages in
high-risk regions, five each in the Philippines,
Guatemala, and Tanzania, based on concur-
rently measured serum retinol levels (i.e., high
risk = >15% prevalence <20 mg/dL). Eleven of
the 15 communities were correctly classified:
seven of the cight high-risk communities and
four of the seven low-risk communities were
correctly classified (88). This suggests that
dietary intake frequency profiles of communi-
ties may be useful in identifying endemically
vitamin A-deficient communities. However,
individual associations between estimated in-
take and status remain weak. In Indonesia, a
study compared intakes by both the IVACG
and HKI methods against ocular status, RDR,
and serum retinol levels. Surprisingly, fhe
IVACG 24-hour recall tended to correctly clas-
sify children at moderate risk and showed a
positive correlation between intake and se-
rum retinol (although not with ocular status
or RDR), whereas neither of the two food
frequency methods (IVACG or HKI) was asso-
ciated with vitamin A status indicators (89).

Other dietary methods were described. In a

42

study of lactating mothers in Central Java,
dietary data obtained by an investigator-de-
signed food frequency instrument was com-
pared with serum and breast milk retinol sta-
tus. Vitamin A intake from three foods (car-
rots, joint fir leaves, and swamp catbage) was
found to better explain the variance of serum
and breast milk retinol levels than did total
vitamin A intake frow all foods (90). Thus, it
may be possible to develop culture-specific
shor: dietary instruments for surveys that
coula achieve acceptable precision, reduce
intervicwer and respondent fatigue, and sim-
plify data management and analysis.

A second diet frequency questionnaire ad-
ministered to women in West Java, which in-
corporated data on both portion size and type
of recipe in which a food was consumed, pro-
duced a dose-response relationship between
estimated vitamin A intake and serum retinol
concentration in both lactating and nonlac-
tating women. Other findings of interest were
that lactating women consumed more vitamin
A than did nonlactating women, vitamin A
intake was unrelated to energy intake, and
serum retinol was positively related to the
proportion of dietary vitamin A intake from
preformed sources (91).

It was concluded that 1) simplified methods
require more location- and culture-specific
validation against measures of vitamin A sta-
tus; 2) simplified methods become rapid as-
sessment methods only after considerable in-
vestment in design, field testing, and analysis
to identify the most discriminating foods; 3)
dietary assessment may be useful for ascer-
taining relative intakes of individuals and for
screening at-risk populations (providing infor-
mation for program targeting, selection, and
design); and 4) there is a continuing need to
improve food composition tables.

Vitamin A Status and Dietary
Intake Surveys: Update

During the eeting, a number of papers
reported new data on vitamin A status and
intakes of representative or selected popula-
tion groups. These were reviewed by Dr,
Rodolfo Florentino (92). Basic summaries of
these surveys are found in Table 1.
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VITAMIN A STATUS SURVEYS

New findings of unpublished vitamin A sta-
tus surveys, either statistically representative
or carried out as baseline surveys for commu-
nity trials and other evaluations, were reported
from a number of countries in Asia, the South
Pacific, Africa, Central America, and the Ca-
ribbean regions. Only prevalences of xeroph-
thalmia or of low-deficient (<0.70 pmol/L) and
defizient (<0.35 wmol/L) levels of serum reti-
nol are summarized in Table 1. Xerophthalmia
prevalence rates of ~3% in Nepal (35,40,93)
are consistent with rates observed elsewhere
in South and Southeast Asia where effective
vitamin A interventions are not yet in place. A
new maternal survey in Indonesia has reported
tl.at only 0.34% of children have X1B, all of
whom were concentrated in only two prov-
inces (94). Surveys in the Soutl Pacific (85)
indicate that xerophthalmia is occurring in
several areas (e.g., Solomon Islands, and pre-
viously reported in Kiribati and Micronesia).

Surveys in seven African countries demon-
strate a clear vitamin A deficiency problem

with an epidemiologic profile that tends to
differ from that of South Asia: i.e., relatively
low prevalences of (predominantly mild)
xerophthalmia in the presence of high rates of
subclinical vitamin A deficiency determined
either biochemically or histologically. Surveys
in Senegal (95) and Ghana (96) reported that
~T70% of preschool-aged children had serum
retinol levels below 0.70 wmol/L (<20 mg/dL).
Fifiy-five percent of the surveyed Senegalese
children also had low serum total carotenoids
(<0.70 pmolL). Clinical signs were not re-
ported in Senegal and were infrequent in Ghana
(<0.2%) (P. Arthur, personal communication).
In Cameroon, 22% of chitdren had serum reti-
nol levels below 0.70 pmol/L, with X1B ob-
served in only 0.5% of children (97). In urban
Mozanmbique, serum retinol was not assessed
but only 0.7% had xerophthalmia, which was
more strongly associated with recent acute
stress (e.g., acute protein-energy malnutrition,
displacement) than with dietary intake of vita-
min A (98). A survey in Mali reported a tra-
choma-adjusted abnormal ICT rate, reflecting

Table 1. Summary of Reported Preschool Child Vitamin A Status and Dietary Intake Surveys
Age Serum Retinol Xerophthalmia Moderate to High
Country/region n (months) (pmol/L) All X1B Risk of Poor Intake!
(reference) <0.70 <0.35 Stages Cl UPF
(%) (%) (%) (%) (%) (%)
South Pacific
Solomon Islands (85) 6-83 1.5
Tuvalu (85) 6-83 0
Vanuatu (85) 6-83 0
Cook Islands (85) 6-83 0
South Asia
Indonesia (94) 18508 <72 0.47 0.34
Nepal (93) 12-60 3.4
Africa
Cameroon (97) 5000 <72 22 0.6 0.5 54
Ghana (96) 1175 0-59 73 16
Mozambique
(urban) (9Y8) 10267 6-72 0.7
Senegal (95) 271 24-18 70 7
South Africa
(urban) (99) 190 36-83 44 5 0
Uganda (100) 5074 6-71 2.2
Uganda (10:3) 210 <72 63
Central America/
Caribbean
Dominican
Repubiic (87) 648 12-71 10 4 31 44
04° 842
Panama (101) 1600 12-59 6 47 37
13:! 2:! 631! 511!
IVACG method: Cl = consumption index; UPF = “usual pattern of food consumption” score,
‘Excluding seasonal mango intake.
‘Subset of indigenous children.
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subclinical vitamin A deficiency, of 47% (73).
In a representative survey of an urban settle-
ment in Durban, South Africa, 44% of 190 chil-
dren children had serum retinol levels below
20 mg/dL but none had xerophthalmia (99).
However, a recent survey in Tlganda found
significant active xerophthalmia (2.2%) and
an alarmingly high rate of visually disabling
comneal scars attributed to xerophthalmia (16.8
per 1000) (100).

Xerophthalmia was not observed in the Do-
minican Republic (87) or in Panama (101), but
20 and 6%, respectively, of children had serum
retinol levels below 0.70 umol/L. Most of the
vitamin A deficiency in Panama was observed
among indigenous groups in whom 13 and 47%
had serum levels below 0.70 (low to deficient)
and 1.05 (marginal to deficient) wmoVlL, re-
spectively. Reported vitamin A intakes of these
groups were also low. These findings are con-
sistent with a pattern of discernible vitamin A
deficiency in certain arecas of Central America
and the Caribbean in the general absence of
xerophthalmia.

DIETARY VITAMIN A INTAKE SURVEYS

Cross-sectional dietary surveys and popula-
tion-based longitudinal dietary studies of chil-
dren conducted in several countries reported
dietary findings either alone (86,102,103) or in
conjunction with clinical (85,93,96-98) or bio-
chemical (87,96,97,10 1) data on vitamin A sta-
tus. A number of dietary assessments were
based on the 1IVACG guidelines (84) and re-
ported results as percentages of children
whose estimated intakes suggested a moder-
ate to high risk of inadequate intake based on
“consumption index” or “usual pattern ¢ food
consumption” (UPF) scores (84). The results
of these studies, summarized in Table I, indi-
cate that in cach of the countries where scores
were reported (Cameroon, Uganda, Domini-

‘an Republic, and Panama), 31 to 91% of chil-
dren were classified as being at moderate to
high risk of inadequate vitamin A intake, which
tended to vary by country, scason, and ethnic
group. The UPF score-based prevalences were
roughly two to six times higher than preva-
lences of serum retinol below .70 mol/L
(87,97,101). Based on similar consumption in-
dex and UPF within-country estimates in these
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studies, it is unclear whether computing both
of these scores would be useful.

The relationship between dietary vitamin A
intake and vitamin A status is highly variabie.
It can fluctuate according to type of instru-
ment, period covered, frequency of assess-
ment, worker variability, food composition
table accuracy, type of status indicator, and
other influences. Thus, modest associations
between intake and status at the individual
level, as reported in several studies (85,89,
96,98), may relate to any number of these fac-
tors. One food behavior that is consistently
shown to be protective against xerophthalmia
and vitamin A deficiency is breastfeeding, as
was again observed in Nepal (93) and in the
Philippines (104). In Indonesia, breast milk
was shown to be the richest source of dietary
vitamin A in the infant’s diet (102). Of particu-
lar interest, the Ghana VAST morbidity study
found that the presence of a mango tree in the
house compound was independently associ-
ated with higher retinol levels in children (96),
providing a time-stable indicator of seasonal
availability and intake of an important source
of carotene.

Vitamin A and Child Mortality

RECENT COMMUNITY TRIALS

Two recent mortality trials that have been
completed since the XIV IVACG Meeting in
Ecuador were presented at the neeting: the
Ghana VAST mortality study and the early in-
fant mortality tria! in S~rlahi, Nepal.

The study in Ghana was a cluster-randoni-
ized, double-blind placebo-controlled trial of
22,721 children aged 6-95 months, with 4
monthly administration of supplements (105).
It was conducted in a rural area in the savan-
nah belt of the country, on the border with
Burkina Faso, in an arca of low xerophthalmia
prevalence but modecrately high rates of sub-
clinical vitamin A deficiency. Two indepen-
dent mortality surveillance systems were em-
ployed: through 4 monthly home vicits by
trained field staff and through a system of
community key informants. Cause of death
was ascertained during verbal postmortem in-
terviews. The triai noted an 18% (95% confi-
dence interval: 3-31%) reduction in mortality
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in children living in the clusters that received
vitamin A compared with controls, and there
were no age or gender differences in the size
of effect. Reductions were observed for deaths
aused by diarrhea and measles and for other
auses of death, but not for pneumonia and
malaria. These results indicate that reductions
in mortality can be expected from improving
the vitamin A intake of young children in vita-
min A-deficient areas but where xerophthal-
mia rarely occurs.

The trial among young infants in Sarlahi,
Nepal, was an extension of the previously re-
ported study in which a 30% reduction in mor-
tality had been observed among children 6
months of age and older (106). The present
randomized clinical trial evaluated the impact
on mortality of supplementing infants under 6
months of age with vitamin A (54). A total of
12,784 infants were enrolled over a 24 month
period and supplenented every 4 months un-
til they were >0 months of age (when they
entered the older-child trial during the first
year or, in the second year, were censured and
dosed with vitamin A). Infants un<der 1 month
of age reccived cither 50,000 or 250 U of
vitamin A, and infants 1-5 months of age re-
ceived 100,000 or 500 IU. Data for the first 16
months of follow-up showed no difference in
mortality rates in the two groups of infants
(relative risk [RR]=1.01), but by the end of the
trial (at 24 months), a slight excess in mortal-
ity was observed in the vitamin A group
(RR=1.11; 95% confidence interval [CH: 0.86-
1.42). A relative risk above 1.0 was observed
for those dosed between 0 and 4 months of
age, after which a protective effect became
apparent. These findings suggest that no re-
duction in mortality can be expected by supple-
menting infants under 5 months of age with
large doses of vitamin A.

META-ANALYSIS OF MAJOR VITAMIN A
TRIALS

Findings from these and other previously
published trials were recently submitted to a
comprehensive meta-analysis on the effective-
ness of vitamin A supplementation in reduc-
ing child morbidity and mortality (42). Dr.
George Beaton presented the overview meth-
ods and key findings and discussed some of
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the policy and program implications. The meta-
analysis, which included eight out of 10 for-
mal field trials, obtained a 23% reduction in
mortality (95% CI: 15-29%) for children ~6 to
72 months of age. An estimated 95% predic-
tion interval, reflecting a range of impact that
could be expected in programs, is 1 to 40%
(Figure 1). This suggests that results compa-
rable to those seen in the Sudan (107) or
Hyderabad (108) (where no effect was ob-
served) or Madurai (109) (where a 54% reduc-
tion was noted), though possible, would be
unlikely.

While the relative effect of vitamin A was
found to be independent of age (after 6 months)
or gender, there appear to be tevels of impact
by different attributed causes of deatly; i.e., it
was strongly protective for diarrheal disease
and measles but undetectable for deaths re-
sulting from respiratory infection. Variation in
effect could not be explained by differences in
baseline prevalences of xerophthalmia or mal-
nutrition or in control group mortality rates
(42).

Variation in the conduct of the morbidity
studies did not allow a formal meta-analysis,
although the review did not find a consistent
effect on the incidence or duration of illness.
There was, however, suggestive evidence of a
reduction in the severity of illness. Thus, vita-
min A appears to influence the response to
infection rather than resistance to acquiring
infection (42).

During the discussion, it was noted that the
most consistent impact across studies had
been on deaths attributed to diarrhea and
measles, for both of which there are effica-
cious and specific interventions (e.g., oral
rehydration therapy and immunization). Thus,
one could expect a tower impact of vitamin A
where these interventions are adequately op-
crating. The lack of impact in the Sarlahi trial
in a population where breastfeeding was uni-
versal may not apply in cultures where infants
are weaned from the breast early. Also, it is
not known whether early supplementation may
lead 1o a nutritional benefit in later infancy or
childhood. Finally, the lack of benefit of vita-
min A with respect to deaths related to acute
lower respiratory infection (ALRI) was noted,
the reasons for which are not understood.
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Vitamin A and Giaid viorbidity VITAMIN A AND SEVERE INFECTION

Vitamin A supplementation (by different A case-control study in South Africa ob-
means) reduces child mortality in cultures served that children hospitalized with severe
where diarrheal and respiratory diseases are acute respiratory infection (ARI) had mark-
leading causes of death (42). This leads to an edly lower serum retinol levels (13.8 mg/dL)
inference, supported by preser ‘ations at this on admission compared with nonhospitalized
meeting, that vitamin A deficiency predisposes children with mild ARI (20.3 mg/dL) or hospi-
children to severe infection—and vice versa— talized surgical controls (22.2 mg/dL) (111).
and that the severity of certain infections can Similarly, children hospitalized in Togo with
be reduced by improving vitamin A nutriture acute diarrhea had significantly lower con-
(111). This raises questions about the interme- centrations of retinol, retinol-binding protein,
diate effects of vitamin A on host resistance beta-carotene, and prealbumin compared with
and the risk of developing clinically apparent age-matched controls (112). The direction of
infection. association in these studies could not be de-
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Figure 1, Impact of vitamin A supplementation on mortality of infants and children 6 months to 5 years. Shown are the point
estimates and 95% confidence intervals for eight original studies reviewed in detail. The relative risk is marked by the diamond,
and the confidence interval is indicated by the rute. Also shown are two summary estimates for the relative effect, taking into
account all eight studies. These have the same point estimates, a 2_% reduction in mortality, but differ in the estimated
confidence intervals. The second estimate (Summary 2) takes into account the between-study variation that is believed to exist.
Technically, it is derived from a random-effects model. The prediction interva! for a future program or study is also presented.
Again, the predicted average effectis 23%, but the interval describing possible actual effects is greatly expanded (see text for
explanation). Study variances were adjusted for cluster sampling effects.

Source: G.H. Beaton, R. Martorell, K.A, L'Abbé, B. Edmonston, G. McCabe, A.C. Ross and B. Harvey, Effectiveness of Vitamin
A Supplementation in the Control of Young Child Morbidity and Mortality in Developing Countries: Summary Report (University
of Toronto, 1992), 3. Used with permission,




termined, but it is likely that severe infection
depresses vitamin A levels, which may in turn
exacerbate the severity of infection (1), This
also appears to have been the case in a cohort
of drug users in Baltimore in whom HIV 1 se-
ropositivity was associated with hyporet-
inemia, which in hun was associated with
lower CDJ levels and an inercased risk of
AlDS-related infectious disease mortality
(odds ratio JOR]=11.5) (1 £3). Vitamin A therapy
may be expected to modulate the severity of
infection, as has been shown with measles
(:31,50-5:3), although this needs further inquiry.

A RCT among 1240 Brazilian children re-
ported a 6% decrease in diarrheal incidence
(95% Cl: 2-10%) following large-dose vitamin
A supplementation. The level of protection
appeared to incrcase with severity of illness,
reflected by rate ratios of 0.90, .80, and 0.77
(all p <0.05) for diarrheai episodes with 4+, 5,
and 6° motions per 24 hours, respectively. How-
ever, there was no impact on the incidence,
duration, or severity of respiratory discase
(114).

The impact on morbidity of l-monthly vita-
min A supplementation among children 6-59
months of age was reported from Ghana (115).
A cohort of 1455 children was randomized to
receive a large dose of vitamin A or placebo
and was followed weekly at home forayear. A
clinic and hospital surveillanee system was
also implemented. Weekly morbidity for most
symptoms was similar between groups. How-
ever, diarrheal episodes were reported by par-
ents to be less severe (less dehydration, lower
frequency of sunken eyes and drowsiness),
and workers observed less frequently signs
often associated with ALRI (wheeze, stridor,
respiratory noise, rapid breathing, vomiting,
fever, and refusal of food or breast mille). The
more severe the signs and symptoms, the
greater the nrotective effect. Clinie and hospi-
tal data supported this observation: elinic at-
tendances were down 12% (p=0.02) and hospi-
tal admissions decreased 38% (p=0.02) in the
vitamin A versus the control group. Beyond
helping to clarify the clinical response to vita-
min A, this study indicated that the control of
vitamin A deficiency may significantly reduce
demand on health care services (110,115).
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VITAMIN A AND MILD INFECTION

A population-based xerophthalmia survey
of 5074 children 6-71 months of age in Uganda
found that children with serophthalmia were
more likely to have concurrent respiratory in-
fection (OR = L), disurbea (OR = 1.2), and
fever (OR = 1.5) compared with nonxeroph-
thalmic children (100). In Ghana, serum reti-
nol concentration was signilicantly correlated
with levels of the acute-phase response pro-
teins alpha -acid glycoprotein and serum amy-
loid A (r= 035 and 0.20, respectively), which
are reflective of febrile infection (either elini-
cally evident or subacute) (78). These results
affirm findings of previous surveys in Africe
and elsewhere that have shown a positive as-
sociation between the presence of morbidity
and xerophthalmia or vitamin A deficieney.

However, findings from several randomized,
placebo-controlled clinical trials (RCT) con-
trast with observational data with respect to
the impact of large-dose vitamin A supple-
mentation on incidence and duration, or preva-
lence, of mild to moderate diarrhea and respi-
ratory illnesses. In a RCT of nearly 1100 chil-
dren 6-47 months of age in Central Java, Indo-
nesia, there was no effect of vitamin A on
diarrhea, but a 7% (95% CI: 3-10%) imncerease in
the incidence of cough and a 32% increase
(95% CI: 5-67%) in the incidence of ALRI
(cough plus rapid respiration) weve reported
compared with the control group. The in-
creased risk of respiratory illness was most
evident in adeqguately nourished children
(based on height-for-age and serum retinol ley-
els) (116).

In a RCT of 800 12-6G0-month-old Indian chil-
dren with acute diarrhea, there was also no
effect on the incidence or duration of subse-
quent diarrheal episodes. However, there was
an 18% higher incidence and a 4% longer dura-
tion of ALRI in the vitamin A versus the con-
trol group although these differences were
not statistically significant (117). A second
RCT in India, of nearly 600 ¢hildren below 3
years of age, reported no differences in inei-
dence or duration of either diarrhea or ARL
Both groups also displayed comparable
ponderal and lincar growth (118).
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A RCT in Tanzania among 554 moderately
underweight (by weight-for-age) preschool
children reported that respiratory, febrile, and
malarial morbidity were not markedly reduced
among vitamin A recipients (119). In the Ghana
VAST morbidity trial, no differences were re-
corded in the reported weekly incidence or
duration of muitiple illness symptoms, the ex-
ceptions being a ~14% decrease in rates of
vomiting and food refusal in the vitamin A
group (115).

One conclusion that emerged from papers
presented is that while vitamin A supplemen-
tation appears to clearly reduce severity of
infection and consequent mortality, supple-
mentation may not substantively alter the risk
of acquiring a diarrheal or respiratory infec-
tion (114,116-119).

Linking Vitamin A to Other
Micronutrient Issues

For the first time at an IVACG meeting, lead-
ing scientists in the areas of iron (Dr. James
Cook) and iodine (Dr. Rainer Gutekunst) nu-
trition were invited to give overviews of these
two nutrients. Drs. Clive West and James Olson
contributed papers relating aspects of vitamin
A nutrition to iron and iodine, respectively.

IRON DEFICIENCY

[ron deficiency affects an estimated 1.3 bil-
lion people, with prevalences reaching 50% in
South Asia and in Africa. Consequences of
tissue iron deficiency include impaired psy-
chomotor development and cognitive function
in infants and preschool children, poor work
performance in adults, and anemia in preg-
nant women predisposing to low birth weight,
prematurity, and inereased risk of perinatal
mortality. Dietary iron availability depends on
the total iron levels in the diet, bioavailability
of nonheme iron, and the content of heme iron
(i.e., from fish, chicken. or meat) in the diet,
with the latter two being most important. Di-
etary inhibitors such as polyphenols in tea or
coffee, phytates in cereals and certain protein
sources, and excessive blood loss appear to
increase the risk of iron deficiency. Iron status
can be accurately assessed by measurements
of serum transferrin receplor (tissues), serum
ferritin (stores), and hemoglobin (blood),
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which together permit iron deficiency anemia
to be distinguished from nonnutritional ane-
mia (resulting from malaria, HIV infection,
chronic inflammation, hemoglobinopathies,
ete.) (120).

The most difficult challenges to controlling
iron deficiency relate to the delivery of ad-
equate dietary iron to large vulnerable groups.
Daily iron supplementation during pregnancy
may be effective but, to date, has largely been
unsustainable. Future efforts may focus on
fortifying foods consumed by high-risk groups
or adding an iron chelator, such as EDTA, to
the diet. Dietary modification encompasses
efforts to increase intake of heme iron and
food sources of vitamin C with meals, while
decreasing intakes of nonheme iron inhibi-
tors. However, these dietary approaches are
generally not economically viable and are un-
likely to significantly impact on this deficiency
problem in the near future (120).

Vitamin A deficiency is known to induce
anemia in animals and humans (121). Studies
of Indonesian pregiiant women showed that
serum retinol level was positively correlated
with hemoglobin, hematoerit, and serum iron
levels (122,123). The same association between
serum retinol and hemoglobin was observed
in children in the southern Shoa region of
Ethiopia (124). However, in children in the
Hararge region, a strong negative correlation
was observed between serum retinol and se-
rum ferritin, suggesting that the relationship
between vitamin A deficiency and anemia may
be explained by an inhibition of iron release
from the liver (125). Studies in vitamin A-
deficient rats scem to confirm this mecha-
nism: iron accumulates in the liver but is de-
pleted in bone marrow, where red blood cells
are produced. Since circulating levels of trans-
ferrin are also low in vitamin A deficiency,
iron transport from the liver to bone marrow
is inhibited in vitamin A deficiency. Thus, vita-
min A deficiency should be assessed where
severe anemia oceurs, since it may be pos-
sible to partly control anemia by preventing
vitamin A deficiency (122).

IODINE DEFICIENCY DISCRDERS (IDD)

lodine deficiency leading to a group of io-
dine deficiency disorders, or IDD, affects more
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than 200 million persons, predominantly in
mountainous regions of Latin America, Asia,
and Europe and in Central Africa. lodine is
essential for the synthesis of thyroid hormones
that regulate neural development, growth, and
organ function. lodine deficiency during preg-
nancy can lead to reproductive failure and
compli-ations during pregnancy. Fetal and
postnatal iodine deficiency leads to perma-
nent neurological deficit, deat mutism, mental
retardation, and growth retardation leading to
cretinism in its most severe stages. lodine de-
ficiency may also decrease resistance to infec-
tion and increase risk of mertality. Goiter (an
enlarged thyroid) results from overcompensa-
tion of the thyroid gland caused by iodine
deficiency. A large goiter may obstruct the
trachea, lead to heart failure, or mask thyroid
malignancy. IDD retards socioeconomic de-
velopment, since affected individuals are of-
ten handicapped and less productive, and may
require social and rehabilitative services (126).
Assessment of iodine deficieney in the com-
munity is based on clinical signs (thyroid gland
palpation for goiter) or biochemical indica-
tors (urinary iodine or thyroid stimulating hor-
mone [TSH] or blood spot TSH levels), sup-
ported when possible by ultrasonography. A
WHO classification system is in wide use for
goiter assessment. Biochemical assays are
readily available, but laboratory techniques
should be standardized. Geoiter and svot urine
surveys are typically repeated over time to
moritor the effectiveness of iodine interven-
tions. Salt iodization, where feasible, has
proven to be effective in controlling IDD in
populations. Periodic iodine supplementation
(orally or by injection) is also effective where
salt iodization is not feasible. Possibilities ex-
ist for coordinating the periodic delivery of
iodine and vitamin A supplements in popula-
tions where both deficiencies exist (126).
With respect to this last point, studies have
been under way to test the stability of vitamin
A (retinyl palmitate) given with iodinated
poppy sced oil (Lipiodol), either as separate
or combined preparations. Vitamin A appears
to be stable in poppy seed oil alone (i.e., stable
for >2 months at 37" ('), When this preparation
is mixed at a ;1 ratio with iodinated poppy
seed oil, the vitamin A remains stable for 15
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days but is irreversibly changed to inactive
products by 2 months. When vitamin A con-
centrate is added directly to Lipiodol, nearly
all vitamin A activity is lost within 24 hours.
Poppy seed oil may contain a protective com-
pound for vitamin A that is destroyed on iodi-
nation. These preliminary findings suggest that
it may be efficacious to ecoadminister vitamin
A and iodinated oil supplements as separate
solutions, but this requires further field test-
ing (127).

A panel discussed how efforts might be co-
ordinated to prevent vitamin A, iron, and io-
dine deficiencies. Emphasis was placed on
the need for flexibility, efficiency, synergism
wherever possible, and advocacy in assessing
individual country needs and resources and in
developing intervention strategies, as has been
recently proposed (128). Mention was made
of a joint micronutrient consultative team that
will form in the Philippines this year to char-
acterize deficiency overlap and identify
sectoral resources that could address all three
micronutrients. The aim will be to identify
areas in the country where preventive action
for all three micronutrient deficiencies can
converge and to evaluate the “joint team” ap-
proach to solving a multiple micronutrient
deficiency problem.

New Horizons in Vitamin A
Research

In his invited lectur e (129), Dr. Frank Chytil
of Vanderbilt University summarized the most
recent advances in molecular genetics and
developmental biology that have begun to elu-
cidate the mechanisms of vitamin A in regulat-
ing gene transcription. Probably largely
through its intermediate metabolite, retinoic
acid (RA), vitamin A is now known to affect
the expression of &t least 350 genes. The
mechanism of action appears to resemble that
of steroid hormones: retinoic acid enters the
cell nucleus and interacts with RA receptors
that in turn recognize specific DNA sequences
that respond to RA or its isomers by either
activating or suppressing gene transcription.
This process is mediated by nuclear retinoic
acid receptor proteins, which are members of
the larger family of proteins that includes re-
ceptors for steroid and thyroid hormones as
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well as vitamin D,. Thus far, two types of
retinoic acid receptors have been identified,
each encoded by three genes. This area of
research hasrecently received unprecedented
attention (130). These nuclear interactions are
likely responsible for the regulatory role of
vitamin A in cellular differentiation and may
underlie the epithelial metaplasia, keratiniza-
tion, and other tissue effects observed in vita-
min A deficiency.

Vitamin A, or more specifically RA, is essen-
tial for animal development, from the earljest
stages of fertilization, implantation, organo-
genesis, and morphogenesis (e.g., limb devel-
opment) through organ maturation and proper
function, including that of the visual and im-
mune systems. The effects of vitamin A (or its
absence) appear to be highly sequential and
time-dependent, and are tissue-specific. Thus,
vitamin A depletion alters the morphology of
the trachea by activating the expression of
keratins, which leads to squamous metapla-
sia. In the testes, however, although seminifer-
ous tubules are destroyed in deficiency, no
keratinization takes place. Nuclear metabolic
responses to vitamin A repletion are fast act-
ing and observable within hours in cell cul-
tures. Later and more frequently observed
morphologic and functional changes may be
consequences of these carly metabolic effects.
Research will continue to reveal new and ex-
citing evidence on mechanisms of action that
will advance our understanding of the roles of
vitamin A in health and discase in the years
ahead.

Agency Commitments for the
Virtual Elimination of Vitamin A
Deficiency by the Year 2000

FOOD AND AGRICULTURE
ORGANIZATION (FAO) OF THE UNITED
NATIONS (57)

FAO, as the lead agency in organizing the
1992 International Conference on Nutrition
(ICN) in Rome, is committed 1o advancing
food-based approzches for the sustainable pre-
vention of vitamin A deficiency. FAO encour-
ages national policy makers and programmers
to adopt balanced and comprehensive pro-
grams that place micronutrient-rich food pro-
duction and consumption first and that phase
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out unrestricted large-dose vitamin A supple-
mentation as food-based approaches take hold.
FAO requests continued, vigorous support
from donors for efforts to develop and carry
out food-based interventions. It challenges
scientists to address behavioral, food con-
sumption, and operational research issues that
can advance dietavy strategies, and seeks col-
laboration with other UN agencies to help gov-
ernments tackle food-based approaches. Fi-
nally, it is recommended that IVACG shift its
focus to food production, availability and con-
sumption, and nutrition education issues that
are relevant to sustainable efforts to prevent
vitamin A deficiency.

UNICEF (131)

UNICEF is firmly committed to assisting
governments along with other agencies to pre-
vent vitamin A deficiency within the broad
need to control micronutrient malnutrition by
the year 2000. The “triple A" approach—as-
sessment, analysis, and action—can provide
opportunities to achieve these goals. UNICEF
is working with WHO and FAO to develop a
mid-term plan to promote the adequacy of
nutritious foods in vulnerable populations,
exclusivity of breastfeeding for the first 4-6
months of life, and adequacy of health care
services. Agency policies encourage both the
treatment of xerophthalmia and related ill-
nesses and the supplementation of children
prophylactically for immediate control of vita-
min A deficiency while correcting the underly-
ing dietary causes through nutrition educa-
tion, gardening, and fortification. Strengthen-
ing the service and delivery components of
vitamin A programs is a key concern.

WORLD HEALTH ORGANIZATION (WHO)

WHO is comniitted to the virtual elimina-
tion of vitamin A deficiency by the Year 2000
through coordinated interagercy and govern-
mental efforts to enact practical national solu-
tions to overcome micronutrient deficiencies.
Reductions of blindness and mortality are seen
as the key public health endpoints of vitamin
A deficiency control. WHO recognizes the need
for an appropriate mix of short- and long-term
strategies to prevent micronutrient deficien-
cies. WHO is currently developing a Micronu-
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trient Deficiency Information System that will
globally monitor the extent of deficiencies and
regularly update the status of country control
programs (132). Within WIIO, the Nutrition
Unit is working with the Prevention of Blind-
ness Programme to develop standardized as-
sessment forms and with the Communicable
Discases Rescarch Programme to develop di-
etary guidelines on feeding the sick ehild.

WORLD BANK (133)

The World Bank provides country loans to
achieve national goals of poverty alleviation,
increased food production, and human re-
source development. Loans carry either a
nominal interest fee or acarrying charge. The
World Bank increasingly views the achieve-
ment of adequate micronutrient nutrition as
necessary for developing human resources.
These goals are pursued by providing policy
advice and analyses as well as investment loans
for nutrition or nutritional components in other
sectors and by working with international ana
national agencies. Currently, 36 countries are
benefiting from World Bank loans with nutri-
tion components in which micronutrient, and
especially vitamin A, deficiency control is
prominent. The mumber of World Bank loans
with nutritional emphasis will increase dra-
matically over the next 6 years, reflecting the
bank’s commitment to investing in nutrition
for development, focusing on what is feasible
and cost cffective.

ADMINISTRATIVE COMMITTEE ON
COORDINATION—SUBCOMMITTEE ON
NUTRITION (ACC/SCN) OF THE UN
(134)

The United Nations has no formal nutrition
agency. The ACC/SCN, with membership from
the UN agencies, the UN University, and World

Bank and assisted by an advocacy group of

nutrition consultants, serves as the focal point
for harmonizing nutrition policies and ex-
changing nutrition information within the UN
system. The SCON regularly examines issues
related to micronutrient malnutrition through
its three expert groups on iodine, vitamin A,
and iron. Although the SCN is eurrently under
review, the Plan of Action of the ICN, held in
Rome in December 1992, charged the SCN
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with coordinating the assistance of UN agen-
cies to governments implementing their coun-
try nutrition plans to end death by famine by
the turn of the century and with controlling
both micronutrient and protein-energy malnu-
trition.

U.S. AGENCY FOR INTERNATIONAL
DEVELOPMENT (USAID) (135)

The Office of Nutrition at USAID has an
outstanding record in supporting vitamin A
rescarch and development over the past 20
vears and remains committed to its vitamin A
work. This conunitment to vitamin A and other
micronutrients, part of a broader set of agency
goals to ensure food security and improve
dietary intakes by families in developing coun-
tries, is fulty congruent with the goals of the
ICN. This micronutrient mandate is carried
out by the Office of Nutrition, which has glo-
bal responsibility for nutrition activities within
USAID, with support from regional bureaus.
Inthisrole, the office coordinates agency work
related to research, policy guidance, and pro-
gram field support. Pariners include private
voluntary organizations, universities, and pri-
vate contractors who work through USAID
nissions with host country governmental and
nongovernmental counterparts. Areas of fo-
cus include biosocial and operational research,
program cvaluation, methods development,
and status assessment, often within the con-
text of household gardening, social market-
ing, food preservation and fortification, and
supplementation, USAID supports information
exchange and networking through funding of
publications, meetings, workshops, and con-
ferences (such as those carried out by the
IVACG). USALD supports numerous projects
in As*a, Latin America, and Africa, and seeks
espeeially to expand its nutrition work in
Afri-a.

SWEDISH INTERNATIONAL
DEVELOPMENT AUTHORITY (SIDA) (136)

SIDA, an agency under the Swedish Foreign
Affairs Ministry, administers nearly half of
Sweden's development assistance. It has divi-
sions ol hiealth, natural resources, NGOs, food
aid, and enmergencey assistance and distributes
funds to about 20 cooperating partners in de-
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veloping countries. Research is funded by the
Swedish Agency for Research Cooperation
(SAREC). No specific vitamin A research
projects are currently being funded, but
SAREC has funded research on other micro-
nutrients and on breastfeeding. SIDA supports
institutional development in Africa—in Ethio-
pia, Zimbabwe, Zambia, and Tanzania—for
nutrition work through financial assistance,
training, and technical support. SIDA was the
main funder for the first S-year national plan
for combating vitamin A deficiency in Tanza-
nia, and is contributing to the second 5-year
plan. A few years ago Sweden agreed to fortify
the rape seed oil it donates as food aid with
vitamin A.

Through UNICEF, SIDA has funded 33% of
the national capsule distribution program in
Bangladesh since 1981, and since 1989 has
supported a communication and home garden
project through Worldview International Foun-
dation, together with Dutch and Norwegian
donors. Funds have been provided for pro-
gram monitoring and evaluation, and a small
study is being planned to evaluate whether
limited fat consumption may be constraining
program success. Funding also was provided
for the production of the video From: Dark-
ness into Light, and support for a longer-term
program in Bangladesh is under consideration.

There is currently an increased interest in
micronutrients, and support has been provided
to the ACC/SCN for micronutrient work. Core
support has been provided to the International
Counedl for the Control of lodine Deficiency
Disorders (1CCIDD), together with funding for
operations rescarch on the monitoring and
evaluation of iodized oil capsule distribution
from epidemiologic, economie, and comnnni-
cations perspectives.

DISCUSSION

Participants drew attention to the 1.4 bil-
lion persons who have little or no access to
health care, inchiding more than half of all
people who live in Africa. The need to em-
power communities to deal with health care,
including means to control micronutrient de-
ficiencies, was stressed. Mention was made
that most discretionary funds for addressing
health and nutrition issues lie within develop-
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ing-country governments and that stronger in-
country advocacy of international and national
agencies is needed to affect policy and fund-
ing for micronutrient deficiency control pro-
grams,

Nongovernmental Organization
Commitments for the Virtual
Elimination of Vitamin A Deficiency
by the Year 2000

INTERNATIONAL EYE FOUNDATION (IEF)
(137)

The IEF is a 31-year-old agency whos» pri-
mary goal is to prevent blindness, visual im-
pairment, and eye disease in developing conn-
tries. The IEF currently works in [1 countries,
including three with vitamin A and child sur-
vival emphasis. The IEF's collaborative work
with governments and other NGOs includes
maternal postpartum and preschool child vi-
tamin A supplementation, multimedia diet and
health communications, breastfeeding promo-
tion, imnumization, and diarrheal disease con-
trol, nutritional assessment, and drought re-
lief, training, and conferencing. The IEF is
commniitted to assisting host governments to
develop national coordinated strategies to con-
trol vitamin A deficiency.

SIGHT SAVERS (138)

Formerly the Royal Commonwealth Soci-
ety for the Blind, Sight Savers is committed to
reducing unnecessary blindness in the devel-
oping world through comprehensive eye care.
Sight Savers channels its resources to high-
risk communities through government and
NGO partners. Vitamin A programming oe-
curs within broader enproaches to prevent
blindness. Projects eve - ve through evaluation.
I India, a large, multipartner child develop-
ment project gave way to more focused health
education projects carried out by community
health workers and through Hindu drama.
Comprehensive eye care for mothers and chil-
dren in Bangladesh is being incorporated into
under=5 clinies. In Africa, Sight Savers sup-
ports a regional ophthalmic medical assistant
training program. Sight Savers seeks to iden-
tify 1) sustainable eye care models that work
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under low resource and infrastructure situa-
tions and 2) program indicatcrs of effective-
ness and resource utilization.

EYE CARE-PROVAX (139)

The Eye Care-PROVAX project began in
1989 to enhance coverage of vitamin A cap-
sule (VAC) distribution in Haiti. It now works
with the Haitian Ministry of Iealth and 13
NGOs, with USAID funding, to incorporate
vitamin A activities (VAC distribution, nutri-
tion education, gardening, food preservation,
social marketing) into existing elements cf
primary health care (the WHO Expanded
Programme on Immunization [EPI], oral
rehydration therapy, growth monitoring, fam-
ily planning, ete). VAC coverage in the country
has steadily improved, although coverage of
the ~185,000 targeted children in program
areas through existing services is still only
36%. PROVAX is commnitted to assisting the
government of Haiti to bring vitamin A defi-
ciency under control by the year 2000 through
greater NGO participation and closer collabo-
ration with the Ministry of Health, the Pan
American Health Organization, UNICEF, and
other agencies. A National Vitamin A Council
has been established to advise on policy and
program aspects of vitamin A deficiency pre-
vention,

HELEN KELLER INTERNATIONAL (HKI)
(140)

Founded in 1915, HKI has been a leader in
xerophthalmia and vitamin A deficiency pre-
vention since 1972, within the context of the
agency's global blindness prevention programs.,
HKI works closely with governments, NGOs,
universities and other national institutions, the
World Bank, WIHO, and UN organizations. HKI
initiates programs through advocacy and the
creation of linkages; refines, develops, and
tests interventions; and provides technical sup-
port for programs. HKI is active in vitamin A
food fortification and supplementation and in
houschold gardening projects, all of which are
supported by communications and education
programs and, where possible, are linked to
existing or ptanned programs (e.g., vitamin A
supplementation within the EPI, testing coni-
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bined micronutrient approaches). Currently
HKI has vitamin A projects in Niger, Mali,
Burkina Faso, Yemen, Bangladesh, Indonesia,
and the Philippines. HKI is also proactive in
information dissemination and networking by
organizing country and regional workshops
and in international meetings suchi as that in
Bellagio in February 1992 and the Breakout
Micronutrient Deficiency Workshop at the ICN.

WELLSTART INTERNATIONAL (141)

As an agency involved in lactation manage-
ment education, Wellstart International serves
as a bridge between groups working to pre-
vent vitamin A deficiency and promote
breastfeed-ing. In the past 10 years, Wellstart
has trained more than 420 health profession-
als from 30 countries in aspects of lactation
management. These trained associates have
introduced national policy, set up additional
in-country training programs, and carried out
clinical research with respect to breastfeeding.
In recent years, Wellstart has strengthened
the vitamin A link to breastfeeding in its tech-
nical assistance and teaching activities and
has prepared a state-of-the-art literature re-
view (142), including many practical guide-
lines, on vitamin A and breastfeeding.

TASK FORCE SIGHT AND LIFE (143)

Since 1986, SIGHT AND LIFE has supported
214 projects in 48 countries in Asia, Latin
America, and Africa, with more than half in
Africa. Most of these projects support scien-
tific or community information programs. Sci-
entific support includes supplying and moni-
toring the stability of vitamin A preparations
for field testing through the Roche quality as-
surance program. Apart from the manufactur-
ing process, Dr. Gmunder explained how heat,
moisture, light, trace elements, oxygen, and
deoxidizing agents affect the stability of prepa-
rations and that expiry dawes fixed at produc-
tion are based on assumptions about these
factors. Currently, preparations are formulated
to maintain at least 90% aetivity at the date of
expiry, which can range from 2 years for vita-
min A stored in blister packs at 25°C to more
than 3 years for liquid preparations in screw-
cap aluminum bottles stored at 30°C. SIGHT
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AND LIFE aldso undertakes serum retinol analy-
sis for projects, but this is done only under
exceptional circumstances and when quality
control procedures have heen strietly followed
in collecting and handling specimens. SIGIHT
AND LIFE is also developing capsules with
twist-ofT nipples that would dispense with the
need for snipping instruments. Furthermore,
SIGHT AND LIFE has been developing educa-
tion materials for professionals, mothers, and
children, guided by abelief that health educa-
tion, social mobilization, and community par-
ticipation are powerful tools to achieve di-
clary change.

ASIAN VEGETABLE RESEARCH AND
DEVELOPMENT CENTER (AVRDC) (62)

The AVRDC is aninternational center whose
general goal is 1o advanee nutritional well-
being and to raise incomes in poor rural areas
through the production and consumption of
vegetables, There are three major programs
being pursucd: 1) genetie rescarch and erop
improvenment (e.¢. development of heat-toler-
ant and disease-resistant vegetables), 2) re-
search on production systems that are sus-
tainable and are pradent in their need of in-
puts, and 5) information, human resource de-
velopment, and capacity building. In the
AVRDC experienee, a problem revealed with
home gardening is that while it is very useful,
the community infrastructure required to sus-
tain it is often lacking, leading to collapse of
such progrinms, The AVRDC is addressing these
problems by focusing on ways to improve and
sustain garden systems and year-round veg-
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etable availability and on the training of na-
tional partners and information dissemination.
Activities now extend beyond the Asian re-
gion, with pilot projects in the Sahel and a
new center in Tanzania, from where the AVRDC
secks to expand its technical services and sup-
port to the East African region.

THE NUTRITION FOUNDATION, INC.
(144)

The Nutrition Foundation, Inc., is a division
of the Internationai Life Sciences Institute
(ILSI) and has been associated with IVACG
since its inception in 1975, Serving as the
IVACG Secretariat, the Nutrition Foundation
is a liaison and information source for the
vitamin A community. It organizes the IVACG
meetings and publishes their reports and con-
venes and publishes findings of task forces
that address key issues on vitamin A defi-
ciency prevention. IVACG is guided by a steer-
ing committee with input from a group of dedi-
-ated regional representatives in Africa. Given
the importance of multiple micronutrient defi-
ciencies, the Nutrition Foundation has re-
sponded to a request from USAID to foster a
more formal relationship among the individual
micronutrient expert groups: IVACG, INACG,
and 1ICCIDD. A process has begun to bring
representatives of these groups together to
identify rescarch, policy, and program areas
that overlap. The Nutrition Foundation and
ILST will work to facilitate efforts, where pos-
sible, to address joint micronutrient deficien-
cies in the years ahead.
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CLOSING REMARKS

In a prelude to his closing remarks, Dr.
Abraham Horwitz, the chairman of IVACG,
suggested that the theme for the next IVACG
meeting focus on the importance of dictary
interventions (145).

The present meeting was seen to represent
a “turning point” at which projects, with their
lessons learned, are finally evolving into pro-
grams. Particular note was made of the fact
that projeets can excel in organization, man-
agement, and impact, whereas effective pro-
grams are not so casily achieved. Efficiency is
much casier to achieve in small, well-funded
projects than in large-scale programs, the lat-
ter requiring investment, trade-offs, and com-
mitment of future resources. Dr. Horwitz em-
phasized that there must be a shift in eiapha-
sis from technical feasibility to sustainability
as prograins are developed. To attain the ICN
goals, objectives must be achievable and con-
sistent with available resources. It was noted
that the donor community is receptive 1o re-
quests to support programs that have clearly
defined objectives and direction. Dr. Horwitz
recalled the “political commitment” described
in the country presentations, which appeared
to be a common denominator for the most
successful programs. These modest successes
to date indicate that successful control of vita-
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min A deficiency need not await the trickle-
down benefit of general development.

Effective monitoring and evaluation systems
within programs can provide the basis for as-
sessing achievements and for shifting the fo-
cus of programs with time, for example, in
deciding when and how to phase out supple-
mentation while successfully phasing in other
interventions.

The need to integrate programs was empha-
sized, but caution was advised not to compro-
mise, for the sake of integration, parts of a
program that are functioning successfully. For
that reason, in certain circumstances highly
focused interventions may stitl be necessary.
The paucity of information on the linkage be-
{ween niicronutrients, in teris of both effect
and programs, was noted and identified as an
area for research.

Dr. Horwitz noted the exciting and highly
scientific exchanges at the meeting, which was
noted to be the largest and the most success-
ful in IVACG history. In closing, he drew atten-
tion to the persisting problem of vitamin A
deficiency in the world today. e termed this
situation cruel because it places mothers and
children at risk, immoral because it denies
basic human values, and unnecessary because
it can be eliminated,
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AN OVERVIEW OF THE NATIONAL PROGRAMME FOR PREVENTION AND CONTROL OF
VITAMIN A DEFICIENCY AND XEROPHTHALMIA IN TANZANIA

C.R. Temalilwa, Msc.*, G. Mulokozi, Msc.*

In Tanzania vitamin A deficiency is a prob-
lem of public health significance ranking fourth
to PEU, nutritional anaemia and iodine defi-
ciency disorders (IDD), in that ascending or-
der. The problem affects approximately 6.0%
of the population and preschool children are
the most affected, followed by pregnant and
lactating women.

The immediate causative factors include in-
adequate dietary intake of foods rich in vita-
min A, fat and protein; diseases (measles, RTI,
diarrhoea, malaria, etc.) limiting intake ab-
sorption and utilization. Underlying causes
include household food insecurity, inadequate
care of children and women, and inadequate
basic services (water, health, education, sani-
tation, housing and clothing, etc.). The basic
causes are unfavourable economic situation,
limited resources and negative socio-cultural
practices influencing life-styles.

XV iVACG Meeting

The national programme for prevention and
control of vitamin A deficiency is now in its
second phase of implementation (1990/91-
1994/95.) The programme, which addresses
the major causative factors, has two major
components, namely, interventions and sup-
portive elements. The interventions include
supplementation, dietary approaches and for-
tification limited to urban and sub-urban ar-
eas. Supportive elements include research, in-
formation education and communication, labo-
ratory services, monitoring and evaluation, and
programme management and coordination.

The overview looks at the major achieve-
ments made, contributing factors, and future
plans aimed at strengthening ongoing inter-
ventions and suppoitive elements.

*Tanzania Food and Nutrition Centre
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VITAMIN A CAPSULE DISTRIBUTION THROUGH THE PHC SYSTEM: THE TANZANIA

EXPERIENCE

M.F. Kweba*, R.0. Mbwasi* *

Discase-targeted vitamin A capsule distri-

bution started in 1987 when the Ministry of

Health, acting on advice from the Tanzania
Food and Nutrition Centre started including
high-dose vitamin A capsules in the essential
drugs “kits™. Adoption of the discase-targeted
capsule distribution, instcad of other methods
like universal distribution, was prompted by
the fact that already there existed a good and
extensive PHC infrastructure with pro-
grammes such as Maternal and Child Health
(MCID, Expanded Programme on Immuniza-
tion (EP), Essential Drugs Programme (EDP),
Health Education and Family Planning.

The choice of the EDP, therefore, was seen
as a better way of reaching the targeted popu-
tation and achieving a good supplementation
coverage, because it already had a reliable
drug supply and trained health workers.
Knowledge, attitudes and practice of healh
workers form a very important link in achiev-
ing a good coverage. Rapid surveys done by
TFNC and monthly returns for drug stocks
from the rural health facilities showed signifi-
cant piling-up of the supplied capsules. This
was later attributed to the fact that the health
vsorkers had little or no knowledge in the iden-
tification of the elinical signs of vitamin A
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deficiency and also the safe use of high-dose
vitamin A preparations. Training workshops
on the subject matter have been condueted by
TENC in all districts of mainland Tapzania,
and there are already indications that the pile-
up is being reduced. A study to assess the
attitudes and practice of health workers to-
wards supplenientation will be done this year.

Coordinated efforts are going to involve the
community in identification of children at high
risk of developing xerophthalmia and sending
them to the health facilities for treatment.

The existence of a National Drugs Policy
which, among other things, gives direction on
all matters pertaining to drugs, is perhaps the
foundation on whiciv the supplementation
programme lies.

With the good foundation and wide cover-
age of PHC units, coupled with the regular
supplies of vitamin A capsules, coverage of
supplementation is expected to increase as
more of the targeted groups turn up for treat-
ment at health facilities.

*Programme Officer, Tanzania Food and Nutrition
Centre

“*Chiel Pharmacist & EDP Manager, Ministry of
tealth
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L. Mselle*, D. Nonga* *, and B. Massawe'

Dictary approach is one of the strategies
employed in Tanzania for prevention and ¢on-
trol of vitamin A deficiency. Dietary ap-
proaches include breastfeeding, improvement
of weaning foods and child feeding practices,
promotion of production and consumption of
red palm oil, and home gardening activities.

The home gardening project aims at ensur-
ing adequate availability and consumption of
fruits and vegetables for the target group all
year round. The basis for initiating this project
emanated from the fact that fruits and veg-
etables are scarce during dry season, espe-
ctadly in semi-arid areas like Singida. If pro-
“dretion of vitamin A rich fruits and green leafy
vegetables could be promoted and their pres-
ervation improved, then it could control the
problem of vitamin A defiriency in Singida.
The initiation started by erganising a multi-
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sectoral national committee which led the com-
munity to discuss their problems and came up
with intervention strategies suitable for their
environment,

Main strategy employed in Singida is sup-
port to community efforts, This was afforded
by distributing fruit seedlings (papaya and
guava) to the household through primary
school pupils. Amaranth sced was also dis-
tributed to the houscholds and solar drying
technotogy has been introduced. In future it is
planned to support the households with
groundnut sced and strengthen ongoing vil-
lage water projects.

*Tanzania Food and Nutrition Centre
#* Singida District Agricultural Office
TSingida Regional Agricultural Office
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INFORMATION, EDUCATION, COMMUNICATION AND TRAINING IN THE VITAMIN A
DEFICIENCY CONTROL PROGRAMME IN TANZANIA

H. Missano*

Information, Education, Communication
and Training (15CT) in a nutrition programme
is aimed at affecting change in knowledge,
attitudes and behaviour and inimproving skills
of targeted audience in dealing with nutrition
problems. It also builds up capabilities and
capacities of institutions in dealing with the
problems. In Tanzania IECT activities in nutri-
tion are being conducted by many organiza-
tions, both government and non-governmen-
tal. The main ones being Ministries of Agricul-
ture Livestock Development and Co-opera-
tives, Health, Community Developnent,
Women's Affairs and Children and Education,
others include Tanzania Food and Nutrition
Centre and the Tanzania Episcopal Confer-
ence which is a non-governmental organiza-
tion. [ECT conducted by these institutions uses
a number of techniques which include radio,
press, printed materials, social mobilization
and campaigns, In raining formalized certi-
fied courses and non-certified short courses
are given at different levels. Training seminars
are also given to mass media personnel so that
they are able to colleet nutrition information
and produce articles for their respective me-
dia. Reviewing of curricula is being conducted

to ensure consistence in the content of nutri-
tion education given and to introduce new
concepts.

[ECT in the vitamin A deficiency control
programme for along time has been conducted
as part of the general nutrition education pack-
age. However, of recently efforts have been
made to strengthen the component by devel-
oping materials and conducting trainings spe-
cifically for the control of vitamin A deficiency.

Despite the fact that there are many institu-
tions involved in IECT and that a number of
activities are undertaken by cach, the IECT's
contribution has not had an impact. Although
people have gained in knowledge, this has not
led to change in behaviour. Lack of change
could be due to the limitations within the
programme. Some of the identified limitations
of the present IECT packages in control of
vitamin A deficiency include lack of well es-
tablished needs assessment procedures, inad-
equate sectoral collaboration, poor communi-

-ation infrastructure, inadequate capabilities
and capacities, and lack of monitoring and
evaluation plans,

*Tanzania Food and Nutrition Centre

INITIATION OF CONTROL OF VITAMIN A DEFICIENCY THROUGH PRIMARY HEALTH CARE

Dr. B.B.O. Mmbaga*

Vitamin A is among known micronutrients
that are essential for normat health and sur
vival. Through Primeay Health Care s the only
way to reach ihe need and assist the ¢ommu-
nity towards comprehensive progrananes to
reduce vitamin A deficieney. However, we
ought to collaborate with other sectors like
Agriculture, Veterinary, Education, Water, ete.

Towards the objectives of this paper short
and Long term strategies have been elaborated
very well. Committed and dedicated person-
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nel are needed to reach the target. Reduction
of this problem will require our effort on edu-
cation follow-up, evaluation and feedback to
the community we are working with. Demon-
stration of DGLV c.g. garden drying methods,
storage, ete,, are required. Proper use of DGLV
especially to children who are in great de-
mand is cruecial,

‘Dodomi Regional Hospital
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PUBLIC HEALTH MIEASURES IN THE CONTROL OF VITAMIN A DEFICIENCY:
A PROPOSAL TO CONTROL INTESTINAL PARASITES

Prof. C.V. Kihamia*

Intestinal helminths and sehistosomiasis are
highly prevalent in Tanzania, and worm loads
are particularly common in preschool and
school-age children. These parasites are among
the top ten health problems of Tanzania, and
are responsible for causing a lot of morbidity
and appreciable mortality. 1t is known that
these worms directly cause disease, but they
are also responsible for contributing to pro-
tein energy malnutrition, growth retardation,
stunting, anacmia and poor school aclieve-
ment. Part of the scientific rescarch that proves
the association of intestinal worms, espeeially
Ascaris lhumbricoi-des, has been done here in
Tanzania. Recently, intestinal helminths have

been shown to contribute to development of

vitamin A deficiency.

In the past, the control of intestinal hel-
rrinths and schistosomiasis has depended on
health education, provision of water supplies
and sanitation improvement. Much emphasis
has been laid on sanitation and water and a
mmber of projects have been carried oat in
different ways and by many agencies in many
localities of the country. However, the experi-
ence so far shows that there has been virtually

no impact of these efforts on the prevalence
of intestinal parasites and schistosomiasis.

Recently, the availability of two very effec-
tive drugs against intestinal worms and
schistosomiasis have revolutionized our strat-
cgy for the control of these parasites. The
drug albenadazole is a broad-spectrui, single
dose anthelmintie proved to be suitable for
mass administration. Another drug, praziqua-
ntel, is particularly effective against all forms
of sehistosomiasis—this drug has also been
found to be very useful in mass treatment. So,
with the availability of these potent drugs,
Tanzania has decided to embark on a
programme of de-worming which, due to the
nature of the parasite problem, is going to
have the following three components: anthel-
mintie administration, micronutrient supple-
mentation, especially vitamin A, and partici-
patory health education. The first effort by
TIPNC has been planned for Lindi distriet and
we look forward to seeing the results of this
initiative.

*Muhimbili Medical Centre, Dar es Salaam, Tanzania

A PROPOSED PLAN FOR TEA FORTIFICATION WITH VITAMIN A

C.R. Temalilwa, Msc.*

[For quite some time, Tanzania has imple-
mented two interventions, namely supplemen-
tation with vitamin A capsules and dietary
approaches by promotion of breastfeeding and
production and consumption of foods rich in
vitamin A, fats, and protein,

In order to acceelerate achievement of the
national nutrition goal of eliminating vitamin
A deficiency by the year 2000, the country has
opted to introduce a nationwide fortification
programme. IFoods corsidered for fortifica-
tion are tea leaves, vegetable oil, and sugar.
Inttially, efforts will be concentrated on forti-
fication of tea leaves.
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This paper focuses on a plan for introduc-
ing fortified tea leaves to the market, It covers
feasibility studies, pilot intervention, and strat-
egies to introduce fortified tea to the market.
The various proposed rescarch activities are
to be conducted by TINC, in collaboration
with industry and a number of international
organisations, and funding is to be provided
by UNICEF and the Tanzania Government
through IDA.

*Director, Laboratory Services Dept., Tanzania Food
and Nutrition Centre, Dar es Salaam, Tanzania
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PROJECTS TO PROGRAMS: WHAT DOES IT TAKE? NATIONAL PERSPECTIVE: BRAZIL

L.M.P. Santos*

There is general agreement that the first
and fundamental step to turn from Projects to
Programs is political decision. Now the ques-
tion that is posed is the following: what does it
take to have a political decision made? In our
country's perspective, epidemiological evi-
dence of vitamin A deficiency was the trigger-
ing factor. A national dietary survey (7 day
weighing) was conducted in 1974-75. The re-
sults, pariially published only in 1982, showed
highly insufficient vitamin A intakes in the
Northeast region. I, rural arcas 70% of fami-
lies did not meet 50% of the recommended
daily requirements. During 1975-85 a series of
prevalence surveys of serum and liver retinol
{necropsy specimens) in the Northeast showed
low levels in fourstates. In the period of 1981~
85 a state-wide survey in Paraiba found not
only mild signs of conjunctival xerophthalmia
but also severe cases of comeal xerophthalmia
and blindness in very young children. As a
result, the National Institute of Nutrition
(INAN) of the Ministry of Health, started in
1983 the Hypovitaminosis A Control Program
in the state of Paraiba. Later it was extended
to the other eight states of the Northeast, un-
der the agreement of the State's Secretariats
of Health. In some cases the initiative was of
the Municipal Secretariats of Health, like in
Caruarn, where an independent program was
going on. The INAN program delivers vitamin
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A to children 1-6 years old, integrated with
the National Immunization Program. The lat-
ter operates with routine EPI (20,000 sites)
but also organizes National Immunization Days
twice a year, when 300,000 to 500,000 immuni-
zation sites are set up and children 0 to 6
receive polio, DPT, measles and in some re-
gions hepatitis B3, yellow fever vaccines and
vitamin A in the states that agreed to. In the
ten years of the Program, Paraiba is the only
state fully covered. The program has some
advantages, like being integrated to a success-
ful ongoing health program, thus operating at
a very low cost and being very well-received
by the population. The major constraints are
institutional discontinuities among the gov-
ernment agencies, complaints from the vacci-
naticn staff about the extra burden, the use of
capsules until 1991 (time-consuming), and
problems with the importation of vitamin A.
The Hypovitaminosis A Program in Brazil is
not well-consolidated yet as a long-term strat-
egv. As far as future perspectives, there are
plans to start in the very near future a program
with the rural extension services aiming at
increasing the production and consumption
of vitamin A rich foods.

*Escola de Nutricao, Universidade Federal Bahia, R.
Araujo Pinho 32, Salvador, Ba, 40140, Brazil
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WHAT DOES IT TAKE TO MOVE FROM VITAMIN A PROJECTS TO VITAMIN A STATUS

F.S. Solon, M.D., M.P.H.*

In the Philippine experience, the important
factors that move vitamin A projects to vita-
min A programs are the following: 1) Man-
dale. The National Nutrition Council, recog-
nizing vitamin A deficiency as a public health
problem, mandaites government and non-gov-
ernment organizations to address the problem
in their plans and programs, This political will
has hastened the transformation of vitamin A
projects to program status in the various
sectoral nutrition plans. 2) Relevance and qual-
ity results. Well-designed projects addressing
service gaps with quality methods and impact
became the basis for designing strategies for
nationwide application. Examples are assess-
ment and vitamin A capsule supplementation
projects now adopted by the public health
service of the Department of Health. 3) Col-
laboration and location. Projects jointly de-
signed/implemented by non-government
{NGOs), government (GOs), and private vol-
untary organizations (PVOs), strategically lo-
cated in the government's nutrition unit with
actively participating managers and field per-
sonnel, became the core component of the
sector’s nutrition plan. Exanmples are educa-
tion, training, community-based planning and
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management projects done in collaboration
with the Nutrition Unit of the Department of
Health were utilized in the formulation of the
five year comprehensive nutrition program. 4)
Parinership. Strong partnership between NGO
and industry through sharing of financial, tech-
nical and operational resources contributes to
the sustainability of nationwide programs. One
example is th~ TV and radio social marketing
project of NGO, industry, and the broadcaster’s
association. 5) Funding. Adequate funding
from external and local sources providing con-
tinuing support helped in propelling the project
to program status. Examples are the NGO and
PVO education projects for vitamin A that have
been adapted as part of national programs. 6)
Advocacy. Project proponents who strongly
promoted the adoption of project components
in the medium-term program plan of various
GOs and NGOs succeeded in having these
project components integrated in the medium-
term plan.

*Nutrition Center of the Philippines, P.O. Box No.
1858, Makati, Metro Manila, Philippines
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PROGRAMS: HOW DO WE KNOW THEY ARE WORKING? NATIONAL PERSPECTIVE:
INDONESIA’S EXPERIENCE IN DEALING WITH VITAMIN A DEFICIENCY PROBLEMS

I. Tarwotjo*

Like most developing countries, Indonesia
has four major nutrition problems: Protein
Energy Malnutrition, Iodine Deficiency Disor-
ders, Vitamin A Deficiency, and Nutritional
Anemia. The presentation focuses on Vitamin
A Deficiency problems.

Sound planning for appropriate strategy and
intervention program cannot be made until
the true magnitude and nature of the preblem
is identified.

A number of approaches have been used in
Indoaesia to the understanding of what, where,
who, how, and why about tha occurrence of
vitamin A deficiency problems. These include
analysis of reports, from various clinics and
scattered studies, cross-sectional community
survey, epidemiological studies, prospective
and retrospective, community control trials,
and in-depth clinical investigation.
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The findings of such studies are presented
to government officials at national and local
levels to gain political commitment and sup-
ports. To convince the decision-makers that
the problem can be solved, initial plans of
feasible effective intervention are proposed.

Examples of actual experience in Indonesia
are presented to the audience, from the initial
stage in the development of the intervention
program of high-dose vitamin A capsule distri-
bution, to the latest phase of the more com-
prehensive program mix.

Report of findings from the recent xeroph-
thalmia survey in 1992 is also quoted, for gen-
eral comment and discussion.

*Ministry of Health, JI. Ilang Jabat IV No. 2, Rt. 004/
004, Kebayoran Baru, Jakarta Selatan 12120, Indonesia
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COST, COVERAGE AND CHANGE OF HEALTH STATUS ASSCCIATED WITH ALTERNATIVE
APPROACHES TO THE CONTRCL OF VITAMIN A DEFICIENCY IN NEPAL

R.L. Tilden*, F. Curtale*, G.P. Pokharel*, J. Lepkowski**, C.R. Pant*, R.P. Pokhrel*,

R.N. Grosse?

Three alternative approaches to the control
of vitamin A deficiency were evaluated for 24
months in the terai and mid-hill areas of Nepal.
The cost of the field programs, the rates of
participation for different activities within the
alternative control programs, and changes of
the health status that could be attributed to
the program were generated. Approaches to
control vitamin A deficiency included 1) a
mega-dose capsule distribution program, 2)
selective primary health care activities to re-
duce impact of diseases commonly associated
with xerophthalmia, and 3) a nutrition educa-
tion program to modify the dietary habits of
mothers. 54,000 children aged 6 months to 120
months were examined at baseline for X, mea-
sured and weighed. At the 12-month and the
24-month follow-up exams, program partici-
pation information was collected. The pro-
grams were well-accepted by the rural com-
munities with coverage exceeding 80% for the
capsule program and de-worming progran.
The costs of all programs were relatively low,
and it appears that the district health offices
and health posts in the study area have the
capacity to deliver and maintain any of the
programs. There was a great deal of variation
among the different cohorts in terms of cost,
coverage, and level of health impact produced
by the activities. The capsule distribution pro-
gram was the cheapest alternative. It was ef-
fective in reducing overall risk for xeroph-
thalmia. Low level of maternal literacy resulted
in the development of non-literate community
education materials and health care worker
training materials. A maternal literacy pro-
gram was initiated in some of the nutrition
education areas. However, the children of
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mothers who understood the messages of the
nutrition education program had the largest
overall improvement of health (risk of
xerophthalmia and improvement in nutritional
status) associated with participation in the
project activities. Primary health care activi-
ties were associated with reduction of risk for
corneal xerophthalmia, but were less effec-
tive in reducing risk of Bitot's spots and poor
nutrition. Risk of mortality was reduced by
participation in all of the interventions. While
the activities did reduce the risk of children
that participated in the programs, villages at
high risk at baseline continue to be at high risk
at the 12— and 24-month exam, regardless of
which intervention activity took place. Com-
munity level risk was defined by agricultural
patterns, maternal literacy rates, and house-
hold sanitation levels. Xerophthalmia is a sig-
nificant health problem in Nepal, causing
death, blindness, and poor nutritional status
among its children. The risk of this problem
can be reduced at low cost by the implementa-
tion of nutrition education programs and cap-
sule distribution programs. However, long-
term control can only be achieved by improv-
ing maternal literacy, improvement of agricul-
tural practices that lead to increased availabil-
ity of calories within the community and fam-
ily, as well as improving the household sani-
tary living conditions.

*Nepal Vitamin A Child Survival Project, Kathmandu,
Nepal

#tnstitute of Social Research, University of Michi-
gan, Ann Arbor

+Department of Population Planning and International
Health, School of Public Health, Ann Arbor, Michigan
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SUCCESS OF COMMUNICATION PROGRAMME IN REDUCING VITAMIN A DEFICIENCY

THROUGH CHANGING DIETARY HABIT'
N. Islam*

This presentation contains the Programme
Initiative taken up by Worldview-Nutritional
Blindness Prevention Programme (NBPP). The
programme was initiated in 1984 as a pilot
project in a northern sub-district of Pirgonj, in
Rangpur district, to combat nutritional blind-
ness caused by vitamin A deficiency among
the age group of 0-9 years, by means of some
very popular motivational communication
media approaches like school media, folk
singer medii, radio and television spots, docu-
mentary filmi show, cinema spot, billboard,
pictorial print material, government and NGO
workers media. World-view adopted these
media so as to reach its programme nmessages
to the target people effectively and thus imple-
ment its objectives,

The main objectives of the programme were
to: a) raise awarcness of the village people
about the causes of night blindness and their
prevention through intaking vitamin A-rich
vegetables and fruits, b) increase production
of carotene-1ich foods and ¢) increase dark
green leafy vegetables (DGLV) consumpticn
by the mothers and children; all of these in
turn would change their traditional dietary
habit and reduce the prevalence of night blind-
ness.

At the 2nd and 3rd year of this Pilot Project
evahiations were done to assess the further
need of the programme. It was revealed in the
evaluations that the target people had devel-
oped awareness of the causes of night blind-
ness, and for their prevention they had turned
to consume green leafy vegetables—a sign of
change in dietary practice. The evaluations
also strongly recommended further expansion
of the programme with some new approaches.

So NBPP was then expanded in the 2nd
phase in 21 sub-districts of Rangpur and
Dinajpur districts in 1987 for 3 more years,
with some specific objectives viz. a) toreduce
night blindness by 1% from the base 5.92 to
4.92,b) to raise awareness about the causes of
night blindness from the base 18 to 80%, and
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¢) to educate them to grow vitamin A-rich
vegetables from the base 10 to 60%, and non-
citrus yellow fruits from the base 7 to 40%.
This time a new approach, women volunteers
(WVs), was adopted, instead of government
and NGO workers. The WVs were recruited
from the respeetive project areas so that they
could work freely, with casy access to moth-
ers and children.

During this phase of the projeet, further
evaluations were conducted which prescribed
the project to be introduced in wider range
than before, because some stunning achieve-
ments were found from the project areas. For
example, a) the rate of night blindness was
reduced by 1.05% as against 1% (i.e., more
than 100%), b) the awareness about night blind-
ness was increased by 94% as against 80%, and
¢) the education to grow vitamin A-rich veg-
etables was increased by 71% as against 60%,
and vitamin A-rich non-citrus fruits increased
by 44.6% as against 10%. Specific emphasis on
sustainability of the programme was recom-
mended.

This growing demand of the programme led
Worldview to introduce a regular project of 3
years in its 3rd phase in 1990, covering 4 mil-
lion population in 21 sub-districts in Dinajpur,
Lalmonirhat, and Gaibandha dist ricts, with giv-
ing stress on sustainability of the programme,
Again another new approach was taken up,
forming mothers’ groups from the vulnerable
section of the community.

The view of this approach was to train the
members of the mothers’ groups on the causes
and prevention of night blindness, and en-
courage them in carrying out home gardening
activities and the messages of night blindness
to their local communities, and these men-
bers would continue their activities indepen-
dently, i.c., without any more support from
NBPP when the programme would phase out.
This approach is believed to be an effective
one, because by home gardening the practice
of growing more green vegetables rich in vita-
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min A will be increased, resulting in positive
decrease in night blindness in the proposed
areas. Thus, the practice of vegetable intake
will remain within the area even after the
phase-out of NBPP, and this will be an ex-
ample of the need of communication media in

the field of behavioral change of any commu-
ity.

+*Country Director, WORLDVIEW-Bangladesh, House
No. 76A, Road No. 12A, Dhanmondi Residential Area,
Dhaka-1209, Bangladesh

SOCIAL MARKETING IN THE PREVENTION AND CONTROL OF VITAMIN A DEFICIENCY: AN

UNFINISHED AGENDA

J.A. Sclafani*, B. Bochnovic*, K. Laursen*, C. Stengel*

Social marketing’s potential usefulness to
the promotion of preventive health behaviors
is recognized and accepted. Atits best, amar-
koting strategy ties together its constituent
activities—audience segmentation, product
development, promotion, price, and distribu-
tion, to name only five—into a single, mutu-
ally reinforeing whole, each contributing to a
common objective. Inits absence, such syner-
gism is impossible, and individual elements
can work at cross purposes, jeopardizing the
social exchange proceess itself.

In practice, it has been the promotional ele-
ment of the marketing model which has re-
ceived the most attention. This emphasis on
mass media distorts the application of a mar-
keting model to publi¢ health interventions,
and limits its ability to respond to the main
challenges confronting the further develop-
ment of vitamin A programs: reaching the
unreached, sustained dietary change, and mes-
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sage evolution from blindness prevention to
child survival.

Social marketing has been a key interven-
tion in HKI-supported programs to reduce vi-
tamin A deficiency over the past 15 years. This
experience is reviewed in several countries—
primarily Bangladesh, Indonesia, Philippines—
in relation to a fully-developed marketing
model. Shortfalls in program performance are
tied to inadequate attention to the relative
“mix” of marketing aetivities, pardcularly in
the eritical arcas of media channel-behavior
fit, segmentation of program beneficiaries, and
community effects as an intervening variable.
Based on these lessons learmed, an oper::tions
research agenda for addressing these program

‘eficiencies will be proposed.

*[{elen Keller International
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EVALUATION OF A POLICY OF ROUTINE HiGH DOSE VITAMIN A THERAPY FOR CHILDREN

HOSPITALISED WITH MEASLES
G. Hussey*, M. Klein*

Measles is without specific therapy and re-
mains important globally as a cause of child-
hood death. Controlled studies have shown
high-dose vitamin A therapy (1Hi-VAT)—with
400,000 TU vitamin A—to markedly reduce
measles-associated morbidity and mortality,
but the extent to which these findings in re-
search settings are applicable to the case man-
agement of measles under conditions of rou-
tine hospital practice is unknown, and it was
the purpose of this study to elucidate this,

We performed a retrospective study of the
hospital records of 1720 children « IHvears of
age who were hospitalized for measles, and
compared the outeomes during two non-con-
secutive 2-vear periods ((1985-8: T98H-90). A
policy of Hi-VAT for all ¢hildren hosprtalized
with measles had been commenced during the
intervening period.

As compared with the group of children on
standard therapy (1 = 1061), children receiy-
ing Hi-VAT (» = 651) had a shorter hospital

stay (mean 10 vs 13 days; P < 0.001), a lower
requirement for intensive care (4230 vs 10.5%;
P < 0.001), and a lower death rate (L.6% vs H%;
P <0.001). Inaddition, vitamin A therapy (cost
per patient: $0.33) resulted in an estimated
saving, for hospitalization alone, of £200.00
per case. I the 64% reduction in mortality
were inciuded in the cost-benefit analysis, the
benefits would be much greater. No adverse
effects of high-dose vitamin A therapy were
observed.

We conclude that a policy of high-dose oral
vitamin A (100,000 1U7) supplementation in
measles provides benefits which are equiva-
lent to those previonsly observed only in con-
trolled research trials, that it is highly cost-
effective, and that it should form part of the
routine case management of alt children hos-
pitalized with measles.

“Department of Pacdiatrics and Child Health, Univer-
sity of Cape Town, South Africa

VITAMIN A SUPPLEMENTATION IN BOLGATANGA-FRAFRA DISTRICT GHANA: COSTS AND
THE WI"!D0W OF OPPORTUNITY FOR INTEGRATION WITH EPI

D.C. Arhin*, D. Ross*, K. Adogbola**, F. Kufour* *

Health service information intended for the
planning and/or monitoring of district health
programmes should be up 1o date, precise,
and obtained using available resources Jjudi-
ciously. Employing a “rapid assessment type”
design this study quickly and inexpensively
investigated the cost implications of integrat-
ing vitamin A supplementation with immuni-
zation. It also assessed its potential for achiey-
g adequate supplementation coverage, The
study was conducted in the Bolgatanga-Frafira
District of northern Ghana in 19490,

The average health service cost per child
for full immunization plus vitamin A supple-
mentation wes $6.47. The additional cost of
providing vitamin A to a fully-immunized child
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in Bolgatanga-Frafra District, using a mobile
clinic approach that provided integrated cura-
tive and preventive maternal and child health
care, including immunization, was $0.02. There
was no additional monetary cost to the pa-
tient, and an average additional indirect cost
to the patient of two minutes waiting time.
The study concluded that the pattern of utili-
zation of immunization services in the district
presented an opportunity for achieving sig-
nificant vitamin A supplementation coverage.,

*London School of Hygiene and Tropical Medicine,
Keppel Street, London WCEL THT

“Ministry of Health Ghana, 1’0, Box M Acera,
Ghana
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VITAMIN A SUPPLEMZNTATION IN CHIKWAWA DISTRICT, MALAWI: MOTHER'S
KNOWLEDGE, DELIVERY STRATEGIES, MISSED OPPORTUNITIES

J. Barrows*, P. Courtright*, H. Chapel*

The International Eve Foundation (IEF) con-
ducted a population-based survey of mothers
(rn =2,178) to measure baseline knowledge of
child survival methods, including vitamin A,
prior to initiating a large scale community-
based child survival and vitamin A program in
Chikwawa District of the Lower Shire Valley.
Of the 3,556 children < 6 years of age included
in the survey, only 4494 ( 14%) had documented
vitamin A capsule (VAC) supplementation in
the past 6 months. VAC supplementation was
found 1o be greatest among children 12-23
months ofage (18%), and dropped to 6% among
children 60=-71 months of age. Most children
12-23 months of age (91%) attended an Under-
Five clinic within the past 6 months, and of
these, only 19% received vitamin A After age
3, less than half of the children attended an
Under-Five clinie. Among all age groups,
“missed opportunities”™ for receiving vitamin
A ranged from 73%=-82"%, Of the total mothers
interviewed, 74% claimed they recognized the
VAC. Tlowever, of these mothers, only 22%
identified the correct role that VAC supple-
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mentation plays in health. Although literate
mothers and older mothers were more likely
to identify the correct role of VAC supplemen-
tation in health, children of these mothers
were not more likely to have received VAC
supplementation, nor were they more likely to
have received VAC after delivery than moth-
ers who do not recognize the importance of
supplementation. A program that relies on EPI
and Under-Five clinies alone will miss over
half of the children over 3 years of age regard-
less of mothers” knowledge of the protective
role of VAC supplementation. This suggests
that even if improvements are made to more
completely integrate VAC supplementation
into the existing Pl and Under-Five clinic
network, alternative strategies may be re-
quired. Implications of these results on the
development of education interventions,
missed opportunities, and alternate delivery
strategies will be discussed.

HEF/USA, IEF Malawi & ICEH/UK, MOH/Chikwawa
District
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VITAMIN A STATUS AND LACTATION IN INDONESIAN WOMEN: A RANDOMIZED TRIAL OF

HIGH-DOSE SUPPLEMENTATION IN THE POST-

PARTUM PERIOD

R.J. S'zitzfus*, M. Hakimi*, K.W. Miller*, K.M. Rasmussen*

To evaluate the effects of high-dose vitamin
A (VA) supplementation of lactating mothers,
we conducted a randomized, double-blind trial
in which 153 rural Javanese mothers 1-3 weeks
post-partum received 312 amol (300,000 11)
VA or placebo (PL). Mothers' serum retinol
levels in the VA group were lower than the PL
group at baseline, but higher at 3 months (1.38
vs. 123 pmol/L, p = 0.03), and 6 months post-
partum (L22 vs. LOS pmol/L, p < 0.01). A
parallel deerease in serum retinol values was
observed in both rreatment groups. The milk
retinol levels of the VA group were higher than
the PL group by 035 1o 1.0 pmol/L, at 1-8
months post-partum (p < 0.05). Among 6-
month-old infants, serum retinol vahies < 0.52
pmol/L were more tharc twice as prevalent in
the PL than the VA group (36% vs. 15%, respec-
tively, p < 0.05). Similarly, 23% of infants in the
PL group were VA deficient by the RDR
method, compared to 10 of the VA group (p<
0.0:3). Multivariate linear regression was used
1o model the determinants of mothers' serum
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and railk retinol values. Treatment group, he-
moglobin level, and weight were positively
associated with serum retinol, and the effect
of treatment was greater in women of lower
weight. Treatment group. milk fat, serum reti-
nol, and body mass index (BMI) were posi-
tively associated with milk retinol, and treat-
ment effect decreased as BMI increased. He-
moglobin level and parity were negatively as-
soctated with milk retinol. In this population
with marginal VA status, a single high-dose of
VA givento the lactating mother improved the
VA status of the mother through 8 months
post-partum, and reduced the odds of VA defi-
ciency in her 6-month-old infant by two-thirds.
Women who were thinner and of higher parity
had lower VA status, and thinner women
benefitted more from VA supplementation.

"Div. Nutr. Sci., Cornell University, Ithaca, NY, USA;
Clinical Epidemiology Unit, Gadjah Mada University,
Yogyakarta, Indonesia
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FACTORS AFFECTING THE UTILIZATION OF COMMUNITY BASED MICRONUTRIENT

INTERVENTIONS IN EASTERN INDONESIA

|. Tarwotjo*, P. Fajans**', Muhilal'', S. Pak**', J. Gorstein**', R. Tilden**

Indonesian government health activities ad-
dressing the problem of micronutrient defi-
ciencies at ti,e community level are imple-
mented as part of a monthly package of pre-
ventive and promotive health services known
as the posyandu. These activities include VAC
and iron tablet distribuiion, and promotion of
DGLV consumption. Other services at the
posyandu include growth monitoring, immu-
nization, prenatal care, ORS distributior,, and
other nutrition and health education. Suceess-
ful coverage of target populations by micronu-
trient interventions is often limited by the low
levels of attendance at posyandu by mothers
and their children.

This paper utilizes data from a micronutri-
ent deficieney prevalence survey conducted
in the castern provinees of Indonesia to exanm-
ine factors at the child, household, and com-
munity levels related to wonten and children’s
a‘tendance at posyandil. The relationship be-
tween attendance and local health service re-
sources and other factors related to posyandu
program management were also investigated.

The frequeney of attendance was not re-
lated to children’s age, sex, or anthropometric

status: but was related to mothers” levels of

cducation, houschold economice status, and
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the distance of the household from the post.
The level of activity and involvement of vil-
lage women’s groups was strongly related to
attendance levels, with other community char-
acteristics showing weaker relationships.
Health eenter staffing patterns, transportation
resources for posvandu supervision, and other
variables related to the frequeney of supervi-
sion were also related to community levels of
attendance. The wypes of services provided at
the post were important, with the presenee of
VAC and iron tablet distribution, supplemen-
tary feeding, and the availability of pre-natal
care and family planning at the posyandu all
strongly related to attendanee by women and
children. The implications of these findings
for achieving high levels of service utilization
in integrated micronutrient deficiency/PPHC
programs are discussed.

*Nutrition Directorate, Ministry of Health, Republic
of Indonesia, Jakarta, Indonesia

* Community Systems Foundation, Ann Arbor, Michi
gan

TDepartment of International Health, School of Pub-
lic Health, University of Michigan

HrCenter for Rescarch and Development in Nutri-
tion, Bogor, Indonesia
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FACTORS ASSOCIATED WITH COVERAGE OF VITAMIN A CAPSULE DISTRIBUTION IN A

DISTRICT IN CENTRAL JAVA, INDONESIA, 1991

H. Hadi*, M.J. Dibley* *, H. Kusnanto*

Vitamin A capsules are distributed twice
yearly by the Indonesian Ministry of Health
(MOH) to children aged 1 to 5 years. Previous
surveys reported low coverage of about 25%
in contrast to the high coverage of about 80%
reported by MOH surveillance system. We con-
ducted a cross-sectional survey in a district of
Central Java to measure vitamin A capsule
distribution and factors associated with ad-
equate dosage. The study was restricted to
children aged 18 to 59 months who should
have received vitamin A in Febrary and Au-
gust 1991. We used 2 stage cluster sampling
initially choosing 100 village neighborhoods
and then selecting seven children in each clus-
ter. A complete course of two vitamin A cap-
sules was received by 57.7% (95% CI: 51.2%—
6:3.8%) of the children. However, 24.9% received
only one dose during the year and 17.5% (95%
CI 12.5%-22.3%) received no doses. Based on
the results of a stratified analysis, we found
significantly elevated prevalence odds ratios
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for complete dosage if the mother had appro-
priate knowledge about xerophthalmia (OR
2.49, 95% C1 1.81-3.38), the benefits of vitamin
A capsules (OR 3.15, 95% CI 2.20-4.28), and
perception about susceptibility for xeroph-
thalmia (OR 3.59, 95% C1 2.36-5.35). Provider
factors were also strongly associated with re-
ceipt of vitamin A capsules, especially whether
or not the health volunteer gave health educa-
tion to the mothers during the 6 months be-
fore distribution (OR 23.29, 95% I 15.88—
39.49). We conclude that although coverage
appears to have improved there remains a
need to educate mothers about the benefits of
vitamin A and to train cadres to provide health
education to parents prior to distribution.

*Faculty of Medicine, Gadjah Mada University,
Yogyakarta, Indonesia

**Division of Human Nutrition, Johns opkins Uni-
versity, Baltimore, M) 21205 USA

XV IVACG Meeting


http:2.36-5.35
http:2.29-4.28
http:1.81-8.88

| Abstracts -

THE EFFECTS OF VITAMIN A SUFPLEMENTATION ON CHiLDHOOD MORTALITY IN

NORTHERN GHANA

D.A. Ross*-**, N. Dollimore*-**, F.N. Binka*', P.G. Stnith**, H.A. Addy'’

The Ghana Vitamin A Supplementation
Trials (VAST) Survival Study was a random-
ised, double-blind, placebo-controlled trial of
the effects of vitamin A supplementation on
child monality. 22,721 children aged 6 to 95
months were randomised in 185 geographical
clusters to receive either a vitamin A or pla-
cebo preparation every 4 months. The chil-
dren were followed up over a 2-year period,
with continuous enrollment of new children,
and data collection was completed in Decem-
ber 1991. 21,906 of the children received at
least one dose of either vitamin A or placebo,
and so entered the trial. Dosing compliance
was equally high in the vitamin A and placebo
clusters, with an average of 89.5% of the eli-
gible children dosed every four months.

The mean mortality rate in vitamin A clus-
ters, weighted by length of follow-up, was 24.0
per 1000 child-years, 1% lower than the rate
in the placebo clusters of 29.5 per 1000. The
weighted rate ratio in vitamin A compared to
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placebo clusters was 0.82 (95% CI 0.69-0.97, p
= 0.02). A protective effect of vitamin A was
present in five of the seven age groups exam-
ined, but there was no consistent trend in the
size of the effect by age. The 95% confidence
intervals for all age groups included the point
estimate of 9.82.

The results of more detailed analyses will
be presented at the meeting. This will include
analysis of the effects of vitamin A supple-
mentation by cause, sex, season, and nutri-
tional status, and the impact of vitamin A
supplementation on vitamin A status.

*(zhana Vitamin \ Supplementation Trials (VAST),
Box 114, Navrongo, (Ghana

**Tropical Health Epidemiology Unit, London School
of Hygiene and Tropical Medicine, Keppe! Streot, Lon-
don WCIE 7IIT, UK

tMinistry of Health, Ghana

T+School of Medical Sciences, University of Science
and Technology, Kumasi, (hana
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IMPACT OF PERIODIC VITAMIN A SUPPLEMENTATION ON EARLY INFANT MORTALITY IN

NEPAL

K.P. West, Jr.x, J. Katz*, S.R. Shrestha**, S.C. LeClerg*, S.K. Khatry**, E.K. Pradhan*,

R.P. Pokhrel**, A. Sommer*

A randomized. double-masked community
trial ine Nepal evaluated the impact of vitamin
A supplementation under 6 months of age on
reducing carly infant mortality. Infants were
continnously enrolled, dosed, and followed
every 4 months over a 2-yvear period. Neo-
nates (< I month of aged received either 50,000
[0 or 250 TU, and infants 1-5 months received
cither 100,000 TU or 500 1V of vitamin A ac-
cording to ward allocation. Infanis were ex-
cluded from the study at the first dosing round
at which they were 6 momhs of age or older.
FLOLS infants (v = 5832 control, n = G086
vitamin A) were enrolled, contributing 52133
child-years (n = 2517 control, n = 2626 vitamin
A) of follow-up observation. Baseline charac-
teristics were comparable between groups.
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There were 130 deaths in the control and 150
deaths in the vitamin A groups for mortality
rate of 51.6 and 57.1 per 1000 child-years, re-
spectively, and a relative risk (RR) = 1,11 (95%
CL0.86- 112, adjusted for o 1.22 design ef-
feet). Among neonates, the RR was 1.07 (95%
CL 0.66-1.72); for infants 1-5 months of age
the RR was 112 (95% CL: 0.83-1.52). Large-
dose vitamin A supplementation in the first 6
months of iife exerted no significant overall
effect on all-cause, J-month mortality.

Dana Center for Preventive Ophthalmology, The
Johns Hopkins Schools of Medicine and Publie Health,
Baltimore, MD, 21205, USA

“eNational Society for the Prevention of Blindness,
Kathmandu, Nepal
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EFFECTIVENESS OF VITAMIN A SUPPLEMEMNTATION IN CONTROL OF YOUNG CHILD
MORBIDITY AND MORTALITY IN DEVELOPING COUNTRIES

G.H. Beaton*, R. Martorell*, K.A. L'Abbé*, B. Edmonston*, G. McCabe*, A.C. Ross*,

B. Harvey*

Results of the 10 mortality trials that have

been completed were reviewed. Using eight of

these, meta-analyses were undertaken (com-
plete data for the Bombay and Haiti studies
were net available). Reported effects ranged
from a S reduction in under-H--year mortal-
ity rates (Tamil Nadu), to no effect (Sudan).
Meta-analyses provided a summary estimate
= 23% reduction. 95% confidence limits were
established under two models: Fixed Effect
model RR = 0.77 €1 = 0.71-0.81; Random Ef-
fecots model R = 0.77 CL = 0.68-0.88. There are
many reasons to accept that the true effect
varies among projects. Using meta-analysis
approaches, the relative effect of vitarin A
was not dependent on cither age (alfter 6
months) or gender. However, it did differ with
attributed cause of mortality—a strong effect
wis demonstrable for diarrhoeal disease; an
effect was deteetable for measles (but nowas
very small); no effect could be established for
respiratory disease. Using regression rech-
niques, variation among projects could not be
explained by baseline prevalences of xeroph-
thalmia, stunting, wasting or their interactions.
Control group montality rates (p proxy for
haseline mortality ) did not predict the relative
effect of vitamin A. Given unexplained varia-
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tion among projects, prediction intervals were
developed for the effeet to be expected in a
new program conduected in a generally similar
(poverty, high prevalence of stunting, evidence
of at least a low prevalence of xerophthalmia)
population. The predicted frue effect insuch a
population would be RR = 0.77 C1 = 0.60-0.99.
The predicted observed effect hos wider
bounds since sampling error must also be con-
sidered. Absolute effects on mortality are
dependant on baseline mortality rates, and
henee differ with age, gender, or any other
characteristies that provide differentials in
bascline mortality rates. Extrapolations rel-
evant to planning will be discussed.

Results from 19 studies contributing infor-
mation on morbidity ceffects were examined.
The evidence available did not support an ex-
peetation of any important effeet of vitamin A
on general morbidity incidence or prevalence.
However, there is suggestion, consistent with
the mortality results, that severe morbidity
may be favourably influenced by vitamin A
status.

“International Nulrition Program, University of
Toronto, Canada
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VITAMIN A SUPPLEMENTATION REDUCES SEVERITY OF CHILDHOOD ILLNESSES IN

GHANA

P. Arthur+-**.' B.R. Kirkwood* **, D.A. Ross***, S.S. Morris***, J.0. Gyapong****

A.M. Tomkins'', H.A. Addy?

Although huge reductions in childhood mor-
tality have been reported following adminis-
tration of vitamin A supplements to chiidren,
no reductions in morbidity have been ob-
served, and the mechanism through which the
reduction in mortality is mediated remains
uiiknown. We conducted arancdomised double-
blind placebo-controlied field trial to evaluate
the impact of four-monthly doses of vitamin A
on the incidence, duration, and severity of
childhood illnesses, specifically, diarrhoea and
acute respiratory infections. 1455 children 6-
59 months were individually randomised to
receive vitamin A or placebo and followed for
atotal of 61,602 child-weeks over a full calen-
dar year. Detailed compound level and indi-
vidual child data, including clinical and labo-
ratory assessment of vitamin A status, were
collected at bascline. Follow-up data were col-
lected using a combination of weekly and
monthly visits by trained field workers, and ill
children were referred to local clinics
organised by the trial for a detailed assess-
ment of illness severity. Severely ill children
were admitted to hospital and monitored daily.
Clinical and laboratory assessments of vita-
min A status were carried out every 4 months,
at which children were given their vitamin A
or placebo dose. 72% of the study children
were moderately or severely deficient with
seruin retinol levels below 0.70 mmol/L. This
proportion was slightly higher in the vitamin
A group than for the placebo group. The two
groups were similar in all but two out of over
100 demographic, socio-economic, environ-
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mental, health and nutritional variables at
baseline.

There were no significant differences in in-
cidence or mean duration of episodes between
the two treatment groups for any of the symp-
toms or illnesses enquired for at the weekly
visits, except for vomiting and refusal of food
which were 13% and 15% reduced, respectively,
in the vitamin A group. A comparison of sever-
ity of illness episodes, however, showed a Sig-
nificant reduction of illness severity in chil-
dren receiving vitamin A, as scen by a lower
stool frequency and occurrence of dehydra-
tion during diarrhoea, lower prevalence of res-
piratory noise, high temperature, and associ-
ated vomiting and refusal of feeds. Clinic at-
tendances and hospital admissions were re-
duced by 12% and 38%, respectively, in the
vitamin A group, who also had a significantly
lower proportion of multiple attendances. The
overall result is compatible with findings from
earlier studies that found no impact on preva-
lence of illnesses, and also with ¢he previ-
ously-observed impact or childhood mortal-

1ty.

*Ghana Vitamin A Supplementation Trials (VAST),
Navrongo Health Research Centre, Ghana

*Maternal an1 Child Epidemiology Unit, London
School of llygiene and Tropical Medicine, UK

tMinistry of Health, Ghana

ttCentre for International Child lealth, Institute of
Child Health, London, UK

iDepartment of Community Medicine, School of Medi-
cal Sciences, University of Science and Technology,
Ghana
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EFFECT OF VITAMIN A SUPPLEMENTATION ON CHILDHOOD MORBIDITY IN NORTHEAST

BRAZIL

M.L. Barreto*, L.M.P. Santos*, A.M.0. Assis*, M.”.N. Araujo*, G.J. Farenzena*,

P.A.B. Santos*, R.L. Fianconne*

A randomized (incividual level), triple-blind,
placebo-control community trial was com-
pleted to evaluate the impact of vitamin A
supplementation on childhood morbidity. A
fixed cohort of children aged 6 to 48 months
received vitamin A (100,000 TU below 12
months and 200,000 IU for 12 months and
above) or placebo every 4 months for a period
of one year. The study was located in the town
of Serrinha-Bahia, where a survey completed
before the main study showed, in pre-school
children, vitamin A deficiency by biochemical
and dietary indicators, vut no cases of
xerophtnalmia. A sample of 1240 children was
followed thrice a week by trained field work-
ers, when data about occurrence and severity
ol diarrhoea and respiratory infection was col-
lected. If three or more liquid or semi-liquid
motions were reported in a 24-hr. period, a
more complete investigation about diarrhoea
was done, directed to register other severity
indicators. In any case of reported cough, the
respiratory frequency was measured; if 40 per
minute or greater, or if chest in-drawing or
nasal flaring were observed. the child was
visited by the pediatrician. He investigated
more deeply the episode, making X-ray when
indicated. At the baseline, and every 4 months
thereafter, weight and length for every child
was collected. Several demogi:iphic, socio-
econonmic, environmental and health indica-
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tors were similar at baseline in supplemented
and placet o groups. No cases of xerophthalmia
were observed at baseline or during the fol-
low-up. Regarding diarrhoea, the mean preva-
lence, estimated iccording to different cut-off
points (3or +,4 or+,5or+and 6 or +) showed
vitamin A/placebo ratios of .92 (p = .074), .90
(p =.049), .80 (p = .005), and .77 (p = .0006),
respectively. Using the carctakers’ definition
the ratio was .89 (p = .012). Regarding the
global incidence of diarrhoea episodes, the
vitamin A/placebo rate-ratio was .94 (p = .90-
.98). In episodes with 1-2 days duration it was
97 (p = .91-1.03), and in episodes with 3 or
more days it was .90 (p = .85-.97). In those
episodes with three or more days of duration
and the mean of liquid/semi-liquid motions
greater than 5, the rate-ratio was .80 (p = .65—
.98). Occurrence of blood and mucous in the
stool during the episodes were similar in both
groups. Vonit (4 or + epis.) and medical care
were less frequent in the vitamin A supple-
mented group, although the differences were
not significant. Regarding ALRI and growth,
the analysis done so far does nui show signifi-
cant differences between both groups.

*Dept. de Medicina Preventiva & Dept. de Ciencias
da Nutricao, Universidade Federal da Bahia, Rua Padre
Feijo, 29, 4 andar, Canela, 40.110-170 Salvador, Bahia,
Brazil
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IMPACT OF HIGH DOSE VITAMIN A SUPPLEMENTATION ON INCIDENCE AND DURATION
OF EPISODES OF DIARRHEA AND ACUTE RESPIRATORY INFECTIONS IN PRESCHOOL

INDONESIAN CHILDREN
M.J. Dibley*, 7. Sadjimin**, C.L. Kjolhede*

Field-based epidemiological studies of the
impact of vitamin A supplementation on the
risk of diarrheal and respiratory morbidities
have produced divergent results. To overcome
design weaknesses with earlier studies, we
conducted a double-masked, placebo-con-
trolled community-based clinical trial of vita-
min A in a rural arca of Indonesia. Children in
the study population, aged 6 to 47 months at
the start of cach of six eycles, were invited to
enroll in the trial. Randomization was by indi-
vidual. [alf the children received four monthly
doses of 60,000 wg vitamin A (30,000 g for
children aged less than 12 months) and 46 WLg
vitamin E, and the other half the same oily
basc with no vitamin A or E in identical cap-
sules. A total of 1394 children were allocated a
treatment, and an average of 799 followed in
cach cycle. Diarrhea and respiratory symp-
toms were monitored by every-other-day home
visits. Children with cough had their respira-
tory rate measured. Field nurses re-examined
children who experienced morbid events. Mor-
bidity data for 500,000 child-days of observa-
lion were wollected. Based on standard inter-
national definitions, the daily symptoms were
converted by a computer algorithm to illness
episodes. There were no significant differences
in the incidence (RR 1.06 95% CI 0.96-1.19),
nor in the duration of diarrhea episodes be-
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tween treatment groups. The incidence of
cough episodes (ARI) was slightly higher in
each cycle in the vitamin A versus the placebo
group (RR 1.07 95% CI 1.03-1.10). Acute lower
respiratory tract infections (ALRI) wore de-
fined as cough episodes with at least one re-
port of an elevated respiratory rate of > 50/
minute for children < 12 months, or > 40/
minute for children > 12 months. The inci-
dence of ALRI was significantly higher in the
vitamin A versus placebo group (RR 1.32 95%
CI 1.05-1.67). Treatment with vitamin A pro-
duced a greater effect on the incidence of ARI
in those children who had a serum retinol at
baseline > 0.70 pmol/L (RR 1.26 95% CI 1.09-
1.45) versus those with a serum retinol < 0.70
pmol/L (RR 1.04 0.94-1.16). In this population
of pre-school children treatment with high-
dose vitamin A had little effect on diarrhea but
increased the risk of ARI and ALRI, especially
in children with adequate vitamin A status.
These findings suggest that the currently
recommended dose and frequency of vitamin
A for children needs review and further
examination.

*Division of Human Nutrition, Johns Iopkins Uni-
versity, Baltimore, MD 21205, USA

**Clinical Epidemiology & Biostatistics Unit, Univer-
sity of Gadjah Mada, Yogyakarta, Indonesia
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VITAMIN A DEFICIENCY IN INFANCY
B. A. Underwood, Ph.D.*

Infants who are never breastfed, or are
weaned early, can become blind as early as 2
to 3 months of age. Death usually follows when
such an event oceurs in poor households.
Therefore, available data are inadequate from
which to estimate the true magnitude of vita-
min A-related blindness in infancy and its con-
tribution to infant mortality. When blindness
occurs under more favourable socio-cconomic
circumstances, the blind infant may survive to
experience alifetime of irreversible darkness.
Recent data are available from northeast Bra-
zil, southern Thatland, and southern India that
document blindness in infancy among non-
breastfed and early-weaned infants. In Thai-
land, feeding an unfortified, prestigious sweet-
ened cendensed milk affordable by mothers
who had entered the work-force, and conse-
quently did not breastfeed, was the cause of
more than 35 cases, half of which ocewrred by
6 months of age. In India, early weaning to
inappropriate diets accounted for 17 cases of
keratomalacia in 1991, and 11 cases in 1992,
that werce brought to the Aravind Children’s
Hospital. In Brazil, the cases were .ssociated
with no breastfeeding or early weaning to
unfortified milk diets. Efforts are needed to
determine the extent of this problem, particu-
larly as urbanization and other factors con-
tinue to erode the prevalence of breastfeeding.
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Breastfeeding is protective against clinically
evident deficiency and should be encouraged
as long as possible. Between 6~12 months of
lactation, however, breast milk alone coming
from malnourished moihers may not contain
sufficient vitamin A to sustain a positive body
balance. Infants are at increased risk of infec-
tion-related mortality from at least 6 months
of age through the preschool years. Thus, al-
though blinding malnutrition from VAD most
often occurs in weaned children 1-3 years of
age, other physiological functions for which
vitamin A is critical may be impaired earlier in
VAD. Empirical calculations suggest that breast.
milk that contains about 1.05 pmol/L (30 pg/
dL) vitamin A is sufficient to sustain a positive
vitamin A balance only for 6 months or slightly
beyond, and milk of lower concentrations pro-
vides an insufficient supply before § months.

Maintaining an adequate vitamin A nutri-
tional status throughout infancy will prevent
blindness from nccurring among non-breastfed
infants and those weaned early. it is likely to
lessen the vitamin A-related risk of mortality
and compromised health in the latter half of
infancy in areas where vitamin A deficiency is
endemic. Several strategies for improving vi-
tamin A status in infancy will be discussed.

*Nutrition Unit, WHO Geneva
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SAFETY OF VITAMIN A SUPPLEMENTATION THROUGH EPI IN RURAL BANGLADESH
A. de Francisco*, J. Chakraborty*, H.R. Chowdhury*, M.D. Yunus*, A.H. Baqui*,

A.K. Siddique*, R.B. Sack*

A double blind, randomised, placebo-con-
trolled trial was cor ducted in Matlab, rural
Bangladesh, to evaluate the safety of adminis-
tering 50,000 1U of vitamin A through the EPI
structure.

In total, 191 infants were vaceinated with
DPT and given three doses of either placebo
or vitamin A at the mean ages of 6.5, 11.2 and
15.8 weeks. A comprehensive physical exami-
nation was performed to all infants on days 1,
2, 3, and 8 after supplementation by trained
medical officers blind to the supplementation
code. Information on feeding practices, diar-
rhoea, fever, cough and rash was collected.

Eleven infants presented bulging of the fon-
tanelle in the vitamin A group and one in the
placebo group (11.5 vs 1.1%, p < 0.01). Sixteen

out of 292 vitamin A doses (5.5%) and one out
of 293 placebo doses (0.3%) were accompa-
nied with bulging of the fontanelle (p < 0.001).
Bulging of the fontanelle subsided spontane-
ously in most of the cases within 24 and 48
hours after supplementation, but lasted be-
tween 48 and 72 hours in two cases. There
were no differences in temperature, cardiac
and respiratory rates, breastfeeding pattern,
irritability, diarrhoea, vomiting, fever, cough,
or wheezing between the groups. No deaths
were recorded.

*International Centre for Diarrhocal Discase Re-
search, Bangladesh, GPO Box 128, Dhaka 1000,
Bangladesh

DELIVERING VITAMIN A SUPPLEMENTS AT IMMUNIZATION CONTACTS

N. Cohen*

Vitamin A supplements given to preschool-
age children in vitamin A deficient areas have
beenshown to lower both morbidity and over-
all mortality. In some studies, the impact. of
supplementation has been greatest in infants
aged 6-11 months. On the other hand, current
periodic large dose supplementation pro-
grammes have been focused usually on chil-
dren over the age of one year.

Linking supplement delivery to immuniza-
tion contacts has the advantage of targeting
infants specifically as well as reaching moth-
ers within a few weeks after delivery, takes
advantage of the logistics system developed
for vaccines, and is likely to be sustainable.
The cost-effectiveness of this method of
supplement delivery is high, since immuniza-
tion programmes should have contact with
children at least five times during the first
year of life. There is thus the opportunity for
repeated relatively low dose supplementation
and build up of liver reserves, with the addi-
tional advantage of booster contacts in later
years. Alternative schedules for vitamin A
supplementation of both infants and mothers
will be discussed.

Supplementation should always be linked
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to ongoing intervention programmes as ap-
propriate for each country. Therefore, the
choice of supplement delivery at immuniza-
tion contacts will depend on national priori-
ties. [Factors that should be taken into consid-
eration, and will be discussed, include the de-
velopment and coverage of the immunization
programme, the identification of high-risk ar-
eas to achieve accurate targeting, and the likely
impact of other vitamin A deficiency control
measures within the next few years. Experi-
ence will be presented from countries which
have recently introduced vitamin A delivery at
immunization contacts. Still, programme plan-
ners should realize that supplementation at
immunization contacis cannot protect children
through all the vulnerable early childhood
years. Furthermore, difficult-to-reach popula-
tions where immunization coverage is lowest
are most at-risk of the sequelae of vitamin A
deficiency. Planning should include opera-
tional links to other health and development
programmnies that will provide the goal of a
sustained, adequate vitamin A status for all.

¥Expanded Programme on Immunization, World
Health Organization, 1211 Geneva 27, Switzerland
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PREREQUISITES FOR THE INITIATION OF “UNIVERSAL” VAC DISTRIBUTION:

A POLICY THINK PIECE
T. Greiner*

The short-term universal vitamin A capsule
(VAQC) distribution program in Bangladesh cel-
ebrates its twentieth anniversary now. The
1989 evaluation of the program found its cov-
erage to have declined to 35% of children 6
months-6 years old, compared to the 1982
coverage of 46%. In 1989, 25% of infants under
6 months old (who were not supposed to re-
ceive VAC) had, in fact, been given a 200,000
IU dose in the previous round.

Is such a program short-term, universal, or
anything to cclebrate? Its greatest danger is
that it pacifies governiient and donor alike
into putting off finding better solutions more
likely to reach the poor and vulnerable groups:
“After all, we can put off the more difficult
approaches as long as we have the capsule
program to fall back on.” Yet, with the in-
creased publicity vitamin A is receiving for its
apparent mortality-reducing potential, there
is every risk that governments and donors will
rush into starting “short-term” universal VAC
distribution which in effect becomes “unethi-
cal” to ever stop.

This is not to deny that vitamin A is needed,
that public awareness in many countries may
demand that interventions be rapidly mobi-
lized, even if imperfect, and that some way is
needed to take advantage of the positive ele-
ments of such programs while minimizing the
negative ones.

This paper proposes that governments and
donors adopt a policy whereby universal VAC
distribution is initiated where needed if, and
only if, certain criteria are met:
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1. A political commitment is made that uni-
versal VAC distribution is indeed to be a short-
term measure.

2. A budget is established for pursuing a
long-term (i.e., permanent, affordable, sustain-
able) approach which is at least as large as the
one allocated for VAC distribution.

3. A surveillance system is set up to moni-
tor the vitamin A status of the target popula-
tion and the diet of the vulnerable groups
(probably a simplified method can be devel-
oped based on frequency of use of a select
number of high-carotene foods in sentinel
population grops).

4. A technically determined, but politically
agreed-upon, cut-off point must be established
for dietary improvement, above which univer-
sal VAC distribution is no longer to continue.

5. When the surveillance system shows that
a given area shows dietary improvement above
the threshold, an intensified vitamin A status
surveillance system is put in place and one
round of VAC distribution is skipped.

6. If the surveillance system reveals Ganger-
ous increases in vitamin A deficiency, VAC
distribution is resumed and the threshold re-
sct to a higher level.

*International Child Health Unit, Uppsala University,
75185 Uppsala, Sweden
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INDICATORS OF VITAMIN A STATUS: AN OVERVIEW

J.A. Olson*

Dictary intake, metabolism, function, and
the expression of clinical signs of nutritional
imbalance are all linked. Thus, a variety of
dietary, biochemical, histological, physiologi-
‘al, and clinical indicators have been used to
assess vitamin A statys,

Vitamin A status can be divided into five
ategories: deficient, marginal, satisfactory,
excessive, and toxie. Although excessive wid
toxic (hypervitaminotic) states are often found
in industrialized countries, deficient and mar-
ginal states in less-industrialized cov iries are
a primary public health concern, A deficient
state is primarily characterized by clinical eye
signs (xerophthalmia), although the skin and
other organs are also affected. In contrast, a
marginal state doesn’t show such signs, al-
though the vitamin A reserve is inadequate,
Much attention has recently focused on the
marginal state, which has been associated with
increased mortality in preschool children,

Of various indicators, isotope dilution pro-
cedures, which employ deuterium-labeled vi-
tamin A, can assess the total body pool of
vitamin A. Conventional clinical, biochemical,

and dietary methods are of most use in a8sess-
ing the state of deficiency. In recent surveys,
vitamin A response assays, such as the rela-
tive dose response (RDR) and modificd rela-
tive dose response (MRDR) test, conjunctival
impression cytology (CIC), and vision rest ora-
tion time (VRT), have been effectively used.

Most indicators are applicable only to a spe-
cific range of the overall vitamin A status, and
the useful ranges for different indicators need
not be coincident. The prevalence found to
induce public health concern has been sug-
gested for many indicators, but not for all.
Indeed, use of wnly a few indicators have thus
far been approved by the World Health Orga-
nization. In a public health policy framework,
therefore, the utility of various indicators, and
particularly of the new ones, should now be
carefully addressed,

Supported by NIH—ID-27994 and the Thrasher
Research Fund—2808-2,

*Biochemistry & Biophysics, lowa State University,
Anes, 1A 60011, USA
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IRON DEFICIENCY: THE GLOBAL PERSPECTIVE

J.D. Cook*

The prevalence of iron deficiency anemiain
industrialized countries has declined in recent
decades, but there has been little change in
the worldwide prevalence. Iron deficiency ane-
mia is currently estimated to affect more than
500 million people. Recent studies have indi-
cated that anemia per se, the most common
manifestation of iron deficiency, is less impor-
tant from a public health standpoint than li-
abilities associated with tissue iron deficiency.
The most important of these are impairnwent
in psvchomotor development and cognitive
function in infants and pre-schoolers, a deficit
in work performance in adults, and anincrease
in the frequency of low birth weight, prematu-
rity, and perinatal mortality in pregnancy. There
have been several recent advances in combat-
ing nutritional iron deficiency. One of the ma-
jor problems has been in distinguishing iron
deficiency from other causes of anemia seen
epidemiologically, such as malaria, HIV infec-
tion, chronic inflammation, hemoglobino-
pathies, and protein calorie malnutrition. When
combined with serum ferritin and hemoglebin
determinations, the serum transferrin recep-
tor assay is a valuable addition in epidemio-
togic surveys, because it provides a quantita-
tive measure of functional iron deficiency, and
it distinguishes true iron deficiency anemia
from the anemia of chronice disease. The most
difficult challenge is in developing effective
methods of supplying iron to large segments
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of a population. Supplementation with iron
tablets is suitable for only brief periods of
need, such as during pregnancy. The poor com-
pliance with existing supplementation pro-
grams is believed to be due mainly to the
gastrointestinal side-effects of oral iron, which
can be eliminated by the use of an oral iron
preparation which delays the release of iron
while retaining it in the stomach. The most
effective long-term strategy is to increase the
intake of bioavailable iron in the diet. The
customary approach has been to fortify a food
staple such as wheat, rice, sugar, or salt, the
thereby increase the iron intake of the entire
population. However, because of a reluctance
to supply iron to segments of the population
who do not reauire it, a more attractive strat-
egy would be to fortify food items that are
targeted directly to segments of the popula-
tion at greatest risk of iron deficiency, such as
children, adolescents, and women of child-
bearing age. Because of the strong inhibitory
properties of diets in regions of the world
where iron deficiency is most prevalent, the
addition of an iron chelator such as EDTA
with or without added iron is a very attractive
approach to reducing the global prevalence of
nutritional iron deficiency.

*Division of Hematology, Department of Medicine,
University of Kansas Medical Center, Kansas City, Kan-
sas, USA
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EFFECTS OF AN ORAL IODINE PREPARATION ON THE STABILITY OF RETINYL PALMITATE

J.A. Olson*, D.B. Gunning*, N. Cohen**

Nutritional inadequacies of vitamin A and
of iodine are common public health problems
in less-industrialized countries. If single oral
supplements containing both nutrients were
stable, or if separate preparations could be
simultaneously administered, a single inter-
vention program for both nutrients would be
feasible. Although iodine is chemically stable,
vitamin A can be converted by iodine both to
isomers with lower biological activity, and to
inactive iodinated produets. To determine the
feasibility of using single or separate prepara-
tions simultancously, pure retinyl palmitate
(RP) was dissolved in a poppysced oil-based
concentrated jodine preparation (Lipiodol-
A0%-G4S81.10, Guerbet Laboratories). Although
stable in poppyseed oil alone, RP in Lipiodol
was irreversibly converted to inactive prod-
ucts in 1 day at 21°C, and was 93% destroyed
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by 21 days. RP destruction was inhibited inj-
tially, but not ultimately prevented, by first
dissolving RP in poppyseed oil alone, and then
mixing it with Lipiodol. When RP in poppyseed
oil was mixed 1:1 with Lipiodol and incubated
at 37°C in the dark, however, vitamin A was
stable (> 95%) for at least 24 hours. Thus, the
simultaneous administration of separate prepa-
rations of the two nutrients, but not the use of
asingle preparation containing both nutrients,
seems feasible in public health programs.

Supported by EPL WHO, Geneva,

*Biochemistry & Biophysies, lowa State University,
Ames, 1A, USA

#Expanded Program on Immunization, World Health
Organization, Geneva, Switzerland

XV IVACG Meeting



ROLE OF VITAMIN A IN NUTRITIONAL ANAEMIA: RECENT STUDIES IN PREGNANT WON."N
IN INDONESIA. CHILDREN IN ETHIOPIA, AND IN LABORATORY ANIMALS

C.E. West*, D. Suharno* ¥, Muhilal**, D. Karyadi**, Z. Wolde-Gebriel’,
A.).C. Roodenburg*-'*, A.C. Bynen* "', J.G.A.J. Hautvast*

Evidence that vitamin A can contribute to
nuiritional anacmia comes from studies in both
man and laboratory animals. We have recently
carried out a series of studies aimed at evalu-
ating the role of vitamin A deficieney in
anacmia in humans, and at examining the
mechanisms involved in studies using rats.,

In Indonesia, a cross-sectional study of the
prevalence of iron and vitamin A deficiency
was carried out involving 333 clinically nor-
mal pregnant women aged 20-35 years in the
second and third trimester of pregnaney from
the Bogor District, West Java. According o
WIO eriteria, 49.4% were anaemice and, ac-
cording to multiple criteria, $3.5% had iron
deficiency anaemia, 22.3% iron deficient eryth-
ropoiesis, and 6.6% iron depletion. Serum reti-
nol values revealed that 2.5% of the pregnant
wonen were vitamin A deficient, and 31% had
marginal vitamin A status. The relative dose
response test using 4,000 [U vitamin A, carried
out on 45 we  n, showed that 8.9% had defi-
cient vita:dn cor stores. Serum retinol lev-
els were - ign  antly positively associated (P
< 0.01) with haemoglobin levels, haematocrit,
and serum iron levels. An intervention study
involving supplementation not only with - Hn,
but also with vitamin A, was carried ou in
1992 to see whether supplementation pro-
grammes to improve iron status of pregnant
women should be implemented, and this study
will be discussed at the meeting,

In Ethiopia, studies have been conducted
both in southern Shoa Region, where vitamin
A deficiency was not particularly severe and
in Melkaye Village in Hararge Region, where
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the prevalence of vitamin A deficieney is prob-
ably the most serious ever reported. In south-
ein Shoa, where haemoglobinlevels were mea-
sured, there was a positive correlation be-
tween the concentration of vitamin A in seram
and haemoglobin in blood. I Melkaye, there
wias a strong negative correlation between the
concentration in serum of vitanun A with that
of ferritin, indicating that vitamin A deficiency
inhibits release of iron from the liver.

The studies in rats confirm that in vitamin A
deficiency, iron accumulates in liver and that
the level of iron in bone, where erythropoiesis
takes place, is low. Since the concentration of
the iron-transporting protein transferrin is also
low, this would indicate that transport of iron
from liver to bone is inhibited in vitamin A
deficiency.

In conelusion, earlier studies relating vita-
min A deficieney te nutritional anaemia have
been confirmed, and the effect of vitamin A
deficiency is possibly due to a block in the
transport of iron from liver to erythropoietic
tissues. Thus, in areas with severe anaemia,
vitamin A status should also be taken into
account when intervention programmes are
being considered.

*Department of Human Nutrition, Wageningen Agri-
cultural University, The Netherlands

#Nutrition Research and Development Centre, Boger,
Indonesia

TEthiopian Nutrition Institute, Addis Ababa, Ethio-
pia

tthepartment of Laboratory Animal Science, State
University, Utreeht, The Netherlands
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SUMMARY OF DIETARY BEHAVIOR POSTER SESSION

S. Smitasiri*

From reviewing the posters in this session,
there is much good news for dietary diversifi-
cation. In India, nutrition education through
an ongoing scuool feeding progran is reported
to have poritive influences on family diets.
Also, another Indian communitv-based inter-
vention project is found effective in creating
behavior change through the use of well-de-
signed education materials and mix-media
strategy. including backyard kitchen gardens.
Bangladesh reports that home vegetuable gar-
dens can be grown and what is likely to make
them better In Uganda, qualitative and quanti-
tative methods are used 1o assess dietary be-
haviorin order to assist with the national policy
and plan of action. Last but not least,
“Instantized” sweet potato products are found
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to have emerging promise in promoting more
vitamin A in Guatemala.

These posters identify clearly that dietary
interventions should be planned based on the
firm knowledge of the community. Effective
educational approaches are needed in order
to promote desirable dietary behaviors. There
are some concerns, howover, with regard to
home vegetable production, since it has been
identified by one of the posters that vegetable
variety is crucial for frequent consumption by
children. Also, noted from the experience in
Guatemala were the difficulticos facing the new
form food strategy, in terms of technology as
well as marketing,

*University of Queensland. Australia, and Institute of
Nutrition at Mahidol University, Thailand
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PREVENTION OF VITAMIN A DEFICIENCY THROUGH BREASTFEEDING PROMOTION: THE

ROLE OF WELLSTART INTERNATIONAL

V. Newman. M.S., R.D.*. A. Naylor, M.D.*, Dr. Ph.H., FAAP*, J. Schooley, MPH *

Vitamin A deficiencey is rare among breastfed
infants, even in parts of the world where vita-
min A deficieney is endenmice, and this protec-
tive effect appears 1o continue after breast-
feeding is discontinued. Through its work in
the promotion Hf optimal breasticeding prae-
tices, Wellstiet International is in o unigque
position to, act as a bridge between the com-
munity of professionals in developing coun-
tries working to promote hreastfeeding and
those waorking to prevent vicanin A deficiency,

Duaring the past 10 vears, Wellstant Interna-
tional has been providing an intensive, multi-
component prograun of lactation management
cducation (LMD and support for multi-disci-
plinary teams of health professionals from
developing countries. More than 120 pediatri-
cians, obstetricians, nurses, and nutritionists
from over 100 teaching hospitals, ministries of
health, and other teaching or policy-making
arganizations in 30 conntries are currently
participating in this comprehensive progran.
These professionals (Wellstart Associates)
become resources of expertise for their coun-
tries and organizations, and many have been
mfluenaal i developing national programs
and/or national centers for in-country train-
ing, clintcal service, research, and promotion
of breastieeding,

With support from the U.S, Ageney for Inter-
national Development, Office ol Nudrition,

Wellstart International has recently published
areview of the world literature on vitamin A
and breastfeeding during the past 10 vears,
which transtates scientifie literature into in-
formation that can be readily applied in prac-
ccalsettings, The vitamin A status of factating
women, the effect of maternal vitamin A sta-
tus on the vitamin A content of human milk,
and the adequacy of breast milk as a source of
vitamin A have been summarized in this docu-
ment, as well as the impact of maternal vita-
min A supplementation on the vitamin A con-
tent of human milk, and on the health of
breastfeeding women and theirinfants. A sum-
mary of the document is being sent to all
Wellstart Associates, and information from the
document has been integrated into the LME
curriculum. Wellstart Associates are encour-
aged to collaborate with vitamim A deficiency
prevention programs in building in-country
expertise to establish and sustain optimal in-
fant feeding practices, In this and other re-
Lated ways, Wellstart International is funetion-
ing as a liaison and conduit of information
between the vitamin A and breastfeeding com-
nmunities,

‘Wellstut International, 4062 First Avenue, San Di-
ego. CA 92103, USA

THE ROCHE SIGHT AND LIFE TASK FORCE: REFLECTIONS ON PAST AND FUTURE

ACTIVITIES
J. Gmuander, Ph.D.*

2 The working principles and activities of
the SIGHT AND LIFE task foree are reviewed.,

- uadity management 1s sectas an impot-
tant tool in vitamin A work, IFactors affecting
vitamin A stability are mentioned, and stabil-
ity data of vitamin A preparations are used 1o
illustrate the term “expiry date”

2 One component of SIGIHT AND LIFTS as-
sistance is technical support. Conelusions and
experiences relating 1o “serum retinol assays”
and “food fortification™ are summarized.
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< The tinal solution of the vitamin A defi-
cieney problent is obviously a complex ven-
ture with a strong cultural dimension, [ealth
education, social mobilization and community
participation are powerful tools to bring about
the necessary changes. New education mate-
rials for professionals, mothers and children
are presented.

FTask Foree, SIGHT AND LIFE, PO. Box 2116, Basel
CH-1002, Switzerland
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NEW HORIZONS IN VITAMIN A RESEARCH
F. Chytil*

There are quiteafew areas of research which
recently have gained considerable interest and
momentum. All these efforts may eventually
lead to elucidation of molecular mechanisms
underlying the beneficiary effects of retinoids
(derivatives of vitamin A-retinol) on specific
discases in humans. Deciphering the molecu-
e mechanisms of morphological alterations
observed in experimental animals as well as
humans lacking retinol, which are reminis-
cent of tissues undergoing malignant transfor-
mation, may contribute positively to cur knowl-
edge of cancer. Certainly, the list of human
diseases where retinoids have been suceess-
fully introduced is growing. To the well-known
phenomenon that retinol (given usually in the
form of ester) could prevent xerophthalmia,
the striking effect of this compound on measles
has been added. Administration of retinol,
again administered as esters, has been found
to be beneficiary in lowering the incidence of
bronchopulmonary dysplasia in prematurely
born human neonates. All-frans-retinoic acid,
which under physiological conditions arises
by oxidation of retinol. is used in the form of
an ointment as an active drug for repair and
prevention of photodamage of skin. 13-¢is-
retinoic acid, which is the produet of isomer-
ization of all-frans-retinoic acid. is used as
orally applied drug to cure hyperkeratoses of
the skin. Most recently, oral administration of
all-fraus-retinoie acid has been shown to de-
lay the fatal consequences of the promyclocytic
leukemias.

Retinol, when administered in sufficient
quantities, is able to satisfy all needs for
retinoids during the whole life of an animal,
will remain the main tool of intervention by
epideniiologists. On the other hand, recent
discovery of other active forms of retinoic
acid as the 9-cis- and 3.4 didehydroretinoic
acid will lead to the intensive search for expla-
nation of the diversity and time-dependent

98

action of vitamin A. Thus, the old question of
the “active” form of vitamin A will be revis-
ited, as from many experimental data it conld
be concluded that retinoic acid is more active
than retinol. Interestingly, retinol appears to
be the most active form m the activation of B-
Iymphoeytes necessary for reoduction of anti-
bodies,

The results of the last decade support the
original hypothesis that vitimin A exerts its
action in the cell nueleus in a manner simitar
to steroid hormones. Indeed, some people
treat, for instance, retinoie acid as a hormone.
Thus. vitamin A, probably in the form of
retinoic acid, can activate or repress specifie
genes (at presers more than 350 genes were
identified) by a receptor-mediated process
which involves entrance of retinoie acid into
the cell nucleus. Here, interaction of retinoic
acid with a family of nuclear proteins called
retinoic acid receptors appears to oceur. These
proteins have the ability to recognize, on the
gene influenced by retinoie acid, a speeific
sequence called retinoie acid response ele-
ments. Such interaction leads to activation or
repression of a specific gene by a mechanisim
which is still not known.

Probably the most exciting area of endeavor
which has recently received a lot of attention
is the role of vitamin A in development. It
appears that retinoie acid is a morphogenic
compound, i.e. a comnound responsible, for
instance, for formation of limbs. In other
words, vitamin A and its derivatives may be
prime candidates for their role in the forma-
tion of organs and shape of anatomical struc-
tures in general. The intimate mechanisms in-
volved in this phenomenon remain to be eluci-
dated.

hepartment of Biochemistry, Vanderbilt University,
Nashville, TN 372:82-0116, USA

XV IVACG Meeting



. Abstracts.

DIET DIVERSIFICATION: TENGERU ACTIVITIES ON VITAMIN A RICH FOODS

R.E.A. Swai*

Increasing intake of vitamin A from the nor-
mal diet is the long term solution of vitamin A
deficiency in Tanzania. This is made possible
thorough promotion of home gardening and
consumption of dark green leafy vegetables,
vellow or orange flashed fruits, sweet pota-
toes and pumpkins. Limiting factors like inad-
equatte supply of vegetable seeds, fruit plant-
ing materials and nnavailability of technical
knowledge on production, processing and
preservation of beta-carotene rich foods are
being addressed by the Horticultural Research
and Training Institute at Tengeru-Arusha

The poster outlined the types of activities
being condueted at Tengenn The activities in-
clude training and research on:

—indigenous vegetables ineluding germe-
plasin collection, maintenance and evalu-
ation.

—vegetiable seed production

Since 1990, under the FAO/UNDP vegetable
seed production of project, the Centre has
produced I3 types of vegetable seeds. These
include amaranth, tomato, onion, cabbage,
okra, African eggplant, green beans, African
leaf cabbage. spider flower, bight shade, cu-
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cumber, dolichos beans and leaf mustard.
About 2 tons of seed have been produced of
which 60 kg were supplied to the Singida hor-
ticultural project.

—sweet potatoes

In collaboration with the International Po-
tato-Center (CIP)s surveys have been carried
out to determine the role of the sweet potato
in the food system in the Northern zone in-
cluding Singida region. Gernmplasm from each
region has been collected for conservation,
evaluation and improvement, some work on
processing, preservation and storage s aleo
underway.

—training for farmers

Apart from conducting a two year diploma
course in horticulture and refresher courses
for extension workers, the Institute conducts
one week courses for farmers. They cover
aspects of vegetable and fruit gardening at
household and coninmity levels, For the pe-
riod from 1990/91 1o 1992/93 arotal number of
661 farmers were trained.

HORTI—Tengeru, Arusha, Tanzania
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INFORMATION, EDUCATION AND COMMUNICATION (IEC) IN THE VITAMIN A CONTROL

PROGRAM

H. Missano*, S. Maganga*

The aim of TEC as a supportive component
of the program is to provide information and
cducation to the community on the causes
and the consequences of the problem and
measures to prevent it through consumption
of foods rich in vitamin A, fat and protein and
control of discases.

Techniques used in IEC were presented as
print media and radio. Specifie to vitamin A
deficiency apackage of educational materials
has been developed. The package which is in
Kiswahili consists of a manual for extension
workers as a source of technical information
and a reader for the community for future
reference,

Calendars produced by TEFNC for 1992 (on
micronutrient deficiencies) and 1993 (on cel-
chration of 20 years of TFNC) have themes on
vitamin A deficiency. They are useful as a
general reninder of the vitamin A deficiency
problem as well as proposed actions.

A flip chart on the diagnosis and manage-
ment of vitamin A dericiency and xeroph-
thalmia has been produced. The chart was
used in training workshops for health profes-
sionals in all the 20 regions of mainland Tanza-
nia on the subject.

Radio is the media which reaches most
people and an evaluation of radio programs
done in 1991 indicated that they are the main
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source of nutrition information to the commu-
nity. The weekly radio programs which ad-
dress food and nutrition issues are:

—Chakula na Lishe (IFood and Nutrition) by

TIFNC
—Chakula Bora (Good Food) by Ministry of
Agriculture

—Elimy ya Watu Wazima (Adult Education)

by Institute of Adult Education

—Alya Bora (Good Health) by Ministry of

Health,

Different organizations do publish nutrition
information and education articles in zonal
rural newspapers, national dailies and peri-
odicals.

The poster also presented limitations in the
current IEC component as being inadequate
sectoral collaboration, poor needs assessment
procedures, faults in dissemination of resear ch
findings and poor communication infrastruc-
ture.

Future plans were listed as development of
the IEC strategy including needs assessment
procedures, use of multiple communication
infrastructure and building human resource
capabilities and institutional capacities handle
[EC issues.

*Tanzania Food and Nutrition Centre, Dar es Salaam,
Tanzania
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PRODUCTION OF SUFFICIENT RED PALM OIL FOR MARKETING IN FOUR REGIONS OF

TANZANIA (A PILOT PROJECT)

G.T. Ndunguru*

This pilot project is one of the dietary ap-
proaches to increase intake of vitamin A
through promotion of production and con-
sumpticn of red palm oil. Red palm oil is a rich
source of provitamin A carotenes as well as
oil needed for its absorption.

At present harvesting, processing and mar-
keting of the oil are undertaken by individuals
at household level. The production is below
demand. Plan is to involve Kyela Rungwe Co-
operative Union (KYERUCU) in small-scale
commercial production and marketing of the
oil The Government under the health and nu-
trition project funded by the World Bank is
providing seed money for building up the
project into a sustainable economie venture.

Tanzania Food and Nutrition Centre which
is coordinating these activities has al:ecady
completed feasibility studies on the produc-
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tion and marketing of the oil. When in full
scale production, the oil will reach consumers
in four regions where vitamin A deficiency is a
problem. (Mbeya, Iringa, Rukwa and Ruvma.)
There is also a possibility for the oil to reach
other regions outside the zone through appro-
priate marketing system.

Future plans include setting up a red palm
oil processi.'¢ plant in Kyela under manage-
ment of KERUCU with TFNC providing tech-
nical advice, training technicians on manage-
mert of the processing plant and promoting
consumption of red palm oil through social
marketing, communication and nutrition edu-
cation.

*Tanzania Food and Nutrition Centre, Dar ¢s Salaam,
Tanzania
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A KNOWLEDGE, ATTITUDE AND PRACTICE (KAP) STUDY CN SOCIO-ECONOMIC AND
CULTURAL FACTORS AFFECTING THE INTAKE OF VITAMIN A RICH FOODS (THE CASE OF

SHINYANGA)

C.A. Kamugisha*, F. Magambo**, J. Kiduanga, C.T. Bwenge

A study conducted in rural Shinyanga in
1988 indicated that vitamin A deficiency (VAD)
and xerophthalmia were problems of public
health significance in the area.

The second live year program started in
1990/91 and will end in 1994/95. In order to
effectively address the basic causes of vitamin
Adeficiency, KAP-study was conducted aimed
at describing current knowledge, attitude and
practices related to consumption of vitamin A
rich foods as well as identifying constraints
hindering successful implementation of the
vitamin A deficieney control program strate-
gies,

The KAP study covered approximately 600
houscholds in three divisions in rural
Shinyanga. The households were distributed
in 6 villages of which 2 had implemented Child
Survival Program (CSD) with a vitamin A com-
ponent whilst 4 villages had not yet imple-
mented the CSD program. Apart from house-
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hold interviews, the study included collection
of information from village, ward, district and
regional level by interviews, discussions and
observations.

Findings in the study indicated:

—need for further information and raising
of awareness about the problem as only
20% of the mothers showed satisfactory
knowledge

—need for an improved processing and
preservation technology of fruits and veg-
etables

—need for continuation of the assessnent
of vitamin A content in indigenous foods

—need to strengthen efforts for protecting,
promoting and supporting breastfeeding
with a focus on early initiation and use of
colostrum.

*University of Dar es Salaam, Tanzania
Tanzania Food and Nutrition Centre, Dar es Sa-
laam, Tanzania

XV IVACG Meeting



[ - o

PRESERVATION OF VITAMIN A RICH VEGETABLES AND FRUITS BY IMPROVED SOLAR

DRYING TECHNOLOGY

C. Mgoba*, G. Mulokozi*, C.R. Temalilwa*, F.S. Wandema, Dr. G. Ndossi*

Solar drying is a traditional method of pre-
serving food for off-season consumption. Pres-
ervation of vitamin A rich vegetables and fruits
by solar drying can extend intake of vitamin A
over a longer period in the year and thus re-
duce the risk of vitamin A deficiency.

The poster presentation outlined traditional
procedure for proecessing and drying foods
include blanching, sundrying in open air for
2-4 days and storing in gourds, bins, pots and
buckets.

Problews associated with the traditional
method are photodegradation of provitamin A
carotenoids, longer dryving time, susceptibility
to contamination by insect, microorganisms,
dirt and dust, loss of quality attributes (eg,
color) and product loss due to wind and spill-
age.

Ways to improve traditional technology are
shorter time blanching, use of improved solar
driers, and use of plastic bags stored in a dry
dark place. There is higher retention of caro-
tenoids and minimum produect loss. [Faster pro-
cess means less work for women and pro-
duces may be used for income generation.
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The improved solar drier is an enclosed
wooden structure covered with a black and a
transparent plastic sheet. The black shect fil-
ters off UV-light which destroys carotencs.
Holes are made in the side of the box to aerate
the box and the botton is covered with black
painted stones for concentrating solar energy.

Pilot testing of the driers is being conducted
in Singida rural district as part of the horticul-
tural project to promote production and con-
sumption of vitamin A rich fruits, vegetables
and tubers. The solar drier is suitable for dry-
ing of green leafy vegetables, mangoes, pa-
paya, pumpkins and yellow/orange sweet po-
tatoes.

Initial testing for acceptability by the com-
muniiy hiis proved successful. Upon comple-
tion of the pilot testing a manual will be pro-
duced for use in other arcas with similar cli-
mate.

*Tanzania Food and Nutrition Centre, Dar es Salaam,
Tanzania
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SOLAR DRYING VITAMIN A-RICH FCODS

M. Linehan*

The availability of vitamin A-rich foods
throughout the year is an important problem
for several countries where vitamin A defi-
ciency is a documented problem. In certain
areas, such as Ilaiti and the Dominican Re-
public, foods such as mangos are very plenti-
ful during a short growing season, but they
ripen quickly and large quantities are fre-
guently lost due to lack of transport or preser-
vatton methods,

Solar drying technology is being used by
women’s groups in Haiti and the Dominican
Republie to preserve mangos, pumpkin, pa-
paya, sweet potatoes and other foods for con-
sumiption during the dry scason. Solar dried
foods have been found to retain a high level of
B-carotene, and can be stored for as long as -
6 months without losing their nutrient value.

Haiti

Sample w-carotene f-carotene RE(pg/100g)
(ng) (L/g)

Stquash 18.0 61.7 1178

Mango <().H 60.8 1013

Dominican Republic

Sample a-carotene  f-carotene RE(pg/100g)
(L) (ng/g)
Wild Spinach 247 240.7 4205
Carrots 156.0 159.0 3950
Papaya <0.6 0.75 12.5
Parsley 1.32 21.1 342
104

Women'’s groups, through Save the Children
in Haiti and Fundacion para el Desarrollo
Comunitario, Ine. (FUDECO) in the Domini-
can Republic, are implementing food preser-
vation activities using solar drying technolo-
gies. The acceptability of the dried fruits makes
it an attractive food source of vitamin A for
children at risk for vitamin A deficiency. The
women’s groups have developed a variety of
recipes utilizing the dried produce, inchiding
an instant soup mix and weaning food mix-
tures. Program components include training
in the techmques of food preparation, drying,
storage, and marketing. In order to promote
the consumption of the dried foods, nutrition
education and recipe development have been
given special attention. In addition, the projects
recognize the importance of income-genera-
tion as a primary factor in motivating and
sustaining participation in the activity.

itamin A Field Support Project (VITAL), 1616 North
Fort Myer Drive, Suite 1240, Arlington, VA 222008, USA
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LABORATORY SUPPORT TO VITAMIN A DEFICIENCY CONTROL PROGRAM

P.J. Kihwele*, G. Mulokozi*, C.R. Temalilwa*

Major components of the laboratory sup-
port to the program include:

—assessment of vitamin A status in indi-
viduals by scerum retinol determination
by HPLC and by Conjunctival Impression
Cytology (CIC)

—determination of carotene content in
foods by HPLC

The above methods have been used in sev-
eral studies for assessment and evaluation
PUIPOSES.

The laboratory collaborates with several in-
stitutions both nationally and internationally.
They were listed as:

National: Government Chemical Labora-
tory, Tanzania Burcau of Standards, Sokoine
University of Agriculture and Uyole Agricul-
tural Research Institute
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International: Wageningen Agricultural
University (Netherlands), Helen Keller Inter-
national, Hoffmann La-Roche Nuivient Com-
position Laboratory, Beltsville, Maryland, and
Program Against. Micronutrient Malnutrition
(PAMM).

Future plans include rehabilitation of equip-
ment, further training of staff and to effec-
tively participate in international program for
quality control of analysis of micronutrients,

The poster also presented a table of the
beta-carotene content of commonly consumed
Tanzanian foods.

*Fanzania Food and Nutrition Centre, Dar es Salaam,
Tanzania

105



CHARACTERISTICS OF NON-RESPONSIVE BITOT'S SPOTS IN NEPAL

G.P. Pokharel*, F. Curtale*, C.R. Pant*, Muhilal**

R.L. Tilden*'

Non-responsive Bitot's spots were common
among the children examined in the Vitamin A
Child Survival Project. The literature suggests
that non-responsive Bitot's spots are more
common among older children, and are less
often seen in younger children. Many non-
responsive Bitot's spocs were seen in the age
cohort 60-120 months; however, the preva-
lence was only slightly higher in this cohort
than in the 48-60 month age cohort. Age ap-
peared to have less association with risk for
non-responsive Bitot'’s spots than did nutri-
tional status. Noi responsive Bitot's spots were
more lilely to oceur in children that were
taller, more wested, and had lower levels of
adiposity, than in children with Bitot'’s spots
that did respond to treatment.

Traditionally, vitamin A deficiency control
programs are tavgeted to preschool children
because of the association between age and
risk of non-responsive Bitot's spots. Even
though vitamin A programs are cheap and easy
to implement, they have not yet been pro-
moted as a component of school health pro-
grams for children age 60-120 months. The
study population of the Nepal Child Survival
Project had greater impact on the health of
older children (60-120 moths) than on younger
children (less than 60 months) in terms of
xerophthahnia, wasting and mortality. It ap-
pears that young school-aged children might
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benefit greatly from inclusion into vitamin A
deficiency control programs.

The role of wasting in risk for xerophthalmia
in Nepal is pronounced; on the community
level, when a village had high risk for
xerophthalmia, it also had high risk for wast-
ing. Villages where children had low levels of
adiposity were also at clevated risk of
xerophthalmia and non-responsive Bitot’s
spots. In villages where most of the children
were stunted, however, xerophthalmia and
non-responsive Bitot’s spots were not seen.
The “biological impaet,” in terms of risk re-
duction associated with participation in the
program, was also influenced by nutritional
status. The capsule was much more effective
in reducing risk of Bitot's spots in stunted
children than it was among wasted children.
Vitamin A can help promote growth, but it
cannot take the place of sufficient calories.
The control of xerophthalmia in Nepal must
also include food security for the rural popu-
lation.

*Nepal Vitamin A Child Survival Projeet, Kathmandu,
Nepal

Center for Research and Development of Nutri-
tion, Bogor, Indonesia

*Department of Population and International Health,
School of Publice Health, University of Michigan
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FAO/AUSTRALIA—NUTRITION IMPROVEMENT PROJECT, VIETNAM—A MULTISECTORAL,
COMMUNITY-BASED APPROACH TO ADDRESSING FOOD AND NUTRITION PROBLEMS

Dr. J. Badcock*, Prof. T. Giay**

Project GCP/VIE/013/AUL—"Nutrition Im-
provement with Special Reference to Vitamin
A Deficiency through the Increased Produc-
tion and Consumption of Appropriate Foods”
—is an FAO-Government Cooperative project
with the Government of Vietnam. The overall
objective of the project is the improvement of
the nutritional status of vulnerable population
groups with special reference to the preven-
tion of vitamin A deficiency in four pilot prov-
inces by the year 1993, Each pilot site repre-
sents a different agro-environmental zone in
Vietnam. The project was developed in re-
sponse to the major food and nutrition prob-
lems in Vietnan, i.e., undernutrition and vita-
min A deficiency in under-fives. It aims to
address key causal factors, such as inadequate
diet and diet lacking in diversity, poor nutri-
tional knowledge in the community, and tradi-
tional infant feeding practices that are detri-
mental to health.

The major activities of the work plan are
the identification of dietary deficiencies, in
qualitative and quantitative terms, in selected
pilot species and varieties of horticultural
crops to be grown in home gardens to correct
the identified nutritional problems; the pro-
motion of horticultural crops production with
families; and promotion, through nutrition edu-

XV IVACG Meeting

cation, of the consumption of foods to achieve
dietary adequacy and prevent deficiency dis-
ease, including vitamin A deficiency. Nutrition
education and home garden extension activi-
ties are being addressed at community level
with training and support for cadres of volun-
teer nutrition and horticulture educators in
each pilot site.

The project being undertaken is jointly
implemented in-country by two Ministries (Ag-
riculture and Health) and is addressing nutri-
tional problems as multi-factorial issues in-
volving many sectors (especially including the
Women's Union) and addressing a number of
causal factors concurrently. The success or
not of the link between Agricutture and [Health
strategies is of key interest as a potential long-
term practical approach to solving nutrition
problems, including vitamin A deficiency, at
community level, and the project is being thor-
oughly and scientifically evatuated. Baseline
data on nutritional status (including vitaniin A
deficiency prevalence), dietary intakes, nutri-
tion knowledge, and household food produc-
tion will be presented on the four project sites
and two control sites.

*FAO-Chief Technical Adviser, Vietnam Nutrition Im-
provement Project
#Director, National Institute of Nutrition, Vietnam
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RELATIVE PROTECTION OF ONE ORAL 100,000 IU OR 200,000 IU DOSE VITAMIN A

AGAINST DEFICIENCY

J. Humphrey*, G. Natadisastra**, Muhilal', D. Friedman*, J. Tielsch*, K. West*, A. Sommer*

The current WHO recommendation for vita-
min A prophylactic dosing of children one
year of age and older is 200,000 1U every 3-0
months. Recent evidence documenting side
effects with this dose prompted us to conduct
this randomized controlled trial., High risk chil-
dren, 12-59 months of age, were identified
from a sereening survey among nearly 10,000
children. A total of 345 enrolled children were
assessed by serum retinol (SR), the relative
dose response (RDR) test, ocular examina-
tion, anthropo-metric measures, and recent
morbidity by maternal history. They were ran-
domly allocated to receive either 100,000 or
200,000 IU vitamin A, and reassessed 3 and 6
months later. Groups were comparable at
baseline. At 3 months, the mean SR of the
200,000 IU" group was significantly higher com-
pared to the 100,000 IU group. By 6 months,
the mean SR was higher, and the proportion

RDR+ lower in the 200,000 IU compared to the
100,000 IU dose group. Further analysis re-
vealed that most of the observed difference
was confined to children who were xeroph-
thalmic at baseline, and that the relative ben-
efit of the higher dose was direetly related to
the severity of baseline vitamin A deficiency.
Finally, non-responsive, incident and relapse
rates of Bitot's spots were higherin the 100,000
IU group compared to the 200,000 IU. These
findings indicate that the WIHO recommended
dose should not be reduced.

Supported by the Thrasher Research Fund and Coop-
erative Agrecment No. DAN 0045--A=5004 between
USAID and the Dana Center.

*Dana Center for Prev. Ophthal., Johns Hopkins Univ.,,
Baltimore, MD, t'SA

**Cicendo Eye Hosp., Bandung, Indonesia

*Nutr. Res. Dev. Centre, Bogor, Indonesia

VITAMIN A SUPPLEMENTATION: A MUST DURING SUPPLEMENTARY FEEDING IN

REFUGEE CAMPS IN ZIMBABWE

J. Mabika*, E.M. Mandishona*, S. Mazonde*, W. Mukonoweshuro*, N.Z. Nyazema*

Despite international nutrition guidelines,
relief programmes often fail to provide macro-
nutrients such as vitamin A. During the past
decade outbreaks of micronutrient deficiency
discase affecting tens of thousands have been
reported in refugee camps, mainly in Africa. A
cross-sectional study was carried out at a refu-
gee camp in Zimbabwe to determine the preva-
lence of vitamin A deficiency among 2341
school children. This is a refugee camp popu-
lated by people from Mozambique, where vita-
min A deficiency is high due to drought and
war. Results obtained showed that 7% had
conjunctival xerosis and 1.5% had Bitot's spots.
A case control study was done with 96 chil-
dren (48 cases and 48 controls), age range 4-8
years. 29% of the cases and 15% of the controls
had stayed in the camp for less than 12 months.
About 27% of cach of the groups had more
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than three episodes of diarrhoea and acute
respiratory tract infections. More than 30% of
each had a history of measles. Little access to
extra food was reported by more than 40% of
the children. Most of the food was made up
mainly of “sadza,” alocal corn meal and beans.
The study showed that there was evidence of
clinical vitamin A deficiency in the population
studied. Most rations in refugee camps lack
adequate vitamin A . Supplementation of vul-
nerable groups should be routine. Relief pro-
gramues, together with the host governments,
should work out strategies to avoid micronu-
trient deficiencies such as vitamin A deficiency.
This will be the only way to contain the spread
of infectious diseases.

*Medical School, Gniversity of Zimbabwe, Harare
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INTEGRATION OF THE DELIVERY OF VITAMIN A SUPPLEMENTS TO INFANTS AND POST-
PARTUM WOMEN INTO THE ROUTINE IMMUNIZATION PROGRAM ON LOMBOK ISLAND,

REPUBLIC OF INDONESIA
A. Sutanto*, Muharso*, N. Hutter**

The integration of the delivery of vitamin A
supplements to infants and post-partum
women into the routine immunization program
on Lombok Island is one component of a birth-
based child survival program (CS-P2) jointly
administered by the Ministry of Health (MOI)
and PATII (Program for Appropriate Technol-
ogy and Health), funded by USAID. The pro-
gram targets 80% of newborns and postpar-
tum women to be visited in their homes within
seven days of birth by an ISPI serviee provider
trained to provide expanded services. One vi-
tamin A capsule (200,000 1) is administered
to the mother of the newborn, together with
tetanus toxoid (T'T) immunization and a one-
month supply of iron tablets. The newborns
are weighed and given OPV-0 and HB-1 immu-
nizations. Mothers are counseled in exclusive
breastfeeding, personal hygiene, and support-
ive home-care for low birth-weight (LBW) in-
fants. Infants are referred to the EP@ outreach
service post (posyandu) for sequential imnwu-
nizations and vitamin A supplements. At
posyatdu, the infants receive one dose of vita-
min A (50,000 1T together with DPT-2 immu-
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nization at 10 weeks of age, and a second dose
with measles immunization at 36 weeks. Chil-
dren 1-5 years of age receive a 200,000 IU
-apsule of vitamin A every 6 months at
posyandu. Since the start of the project, inte-
grated services have been delivered to over
15,000 infants and their mothers. Midterm sur-
vey data revealed that 74% of infants had been
visited at home, of which 81% were visited
within 1 week of birth, and, overall, 77% of
post-partum women received a capsule of high-
dose vitamin A. Health center records show
that 85% and 47% of infants 10-36 weeks of
age, respectively, received a 50,000 tU capsule
of vitamin A, and 84% of children 1-5 years of
age were given a 200,000 1U capsule of vitamin
A. Integration of the delivery of vitamin A
capsules into the routine EPI system has
proven to be feasible and successful on
Lombok Island.

*Provincial Ministry of Health, West Nusa Tenggara
Province (NTB), Indonesia

Program for Appropriate Technology in Health,
NTB, Indonesia
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INTEGRATION OF VITAMIN A CAPSULE S
A TEAM APPROACH

C.S. Tuason*, R.D.W. Klemm#*

A joint Department of Health (DOH)
and Helen Keller International (HKI)
project weas started in 1990 to inerease
proportion of high risk groups receip-
ing VAC and to increase the CONSUNI -
tion of complete weaning food among 4—
11 months old childven. This three year
project is an expansion of the Vitanin
A project (VITEX) in the Philippines to
three provinees, namely Quezon, North-
ern Samar aud Zamboanga del Suyr.

One of the major interventions of the VITEX
project is the integration of vitamin A capsule
(VAC) supplementation with the DOH com-
munity health services. “Operation Timbang”
(OPT), the annual weighing of children 6-83
months was identified as the venue for VAC
supplementation, To facilitate the integration
of VAC into OPT, a series of trainings on VAD-
IDA-IDD was conducted in the three prov-
inces. Emphasis was given on conducting OPT
by a team approach whereby community/vil-
lage volunteers assist the rural health midwife
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UPPLEMENTATION INTO OPERATION TIMBANG:

with the registration of children and weighing,
thus allowing the midwife to calculate each
child’s nutritional status and give appropriate
vitamin A supplementation. Immediately after
these trainings, OPT was held in the different
villages. In August 1992 (5 months after the
OPT), a special monitoring study was con-
ducted. Results of the monitoring study
showed a high percentage of VAC coverage
among the target clients: high risk, xeroph-
thalmia cases, and post-partum women. For
high risk cases, for instance, VAC coverage
ranges from 52% to 87%. This is high compared
tothe pre-intervention tevel of only about 10%.
OPT coverage for this year also increased be-
cause of VAC supplementation. Based on the
results, it appears that the integration of VAC
supplementation into Operation Timbang
added anew value to an existing activity which
the midwife and the community favorably ac-
cepted, contributing to the initial success of
the integration and high coverage rates.

*Helen Keller International, Philippines
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EVALUATION OF THE NATIONAL XEROPHTHALMIA CONTROL PROGRAM INDONESIA 1992

Muhilal*, 1. Tarwotjo*, D. Karyadi*, J. Tielsch**

The national xerophthalmia survey con-
ducted in Indonesia in 1978 revealed that the
prevatence of X1B in 15 provinces, where
xerophthalmia was a public heatth problem,
was 1.3 per 100 preschool children, and that
X2/X3 and XS were 11.2 and 16.26 per 10,000
children, respectively.

Given the widespread prevalence of xeroph-
thalmia, an intensive vitamin A capsule distri-
bution program was initiated in 1978, in addi-
tion to nutritional education through various
channels. To evaluate the vitamin A program,
the Government of Indonesia is presently con-
ducting a resurvey of xerophthalmia in the 15
provinces where vitamin A deficiency was
found to be a public health problem in 1978.
Resurvey was conducted in August to Novem-
ber 1992. The prevalenee of X1B appears tobe
0.33 per 100 preschool children, and that of
X2/X3 and XS are 0.5 and 3.3 per 10,000 chil-
dren, respectively. This finding suggests that
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xerophthalmia is not a public health problem
in most of the provinces of Indonesia; how-
ever, there are some villages with problems.

To determine the factors influencing the
changes of the prevalence of xerophthalmia,
data on knowledge, attitude, and practice of
mothers, the coverage of capsule vitamin A
distribution, and socio-economic level were
collected in 1992 survey. The final analysis is
not yet completed, but preliminary analysis
reveals that coverage of capsules of 200,000
[U vitamin A distribution and vitamin A in-
take, which is evaluated using IVACG method,
contribute to the changes of the prevalence of
xerophthalmia.

*Nutrition Research and Development Centre, Minis-
try of llealth, Indonesia

*Dana Center for Preventive Ophthalmology, Johns
Hopkins University, Baltimore, MD, USA
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INCREASED MORTALITY ASSACIATED WITH VITAMIN A DEFICIENCY DURING HIV

INFECTION

R.D. Semba*, N.M.H. Graham*, J. Palenicek*

Saah*, D. Vlahov*

Introduction

Human immunodeficiency virus (HIV-1) in-
fection and the acquired imniunodeficiency
syndrome (AIDS) are a major cause of mor-
bidity and mortality worldwide. Nutritional
factors which may influence morbidity and
mortality during HIV-1 infection are poorly
understood. Vitamin A is essential for immune
function, and low vitamin A starus may be an
mportant risk factor for mortality during HIV-
I infection. Vitamin A status during HIV-1
infection has not been well characterized.
Objectives

The goal of the study is to characterize vita-
min A status during HIV-1 infection, and to
determine whether vitamin A is related to elini-
cal outcome.
Methods

A cohort of 1393 homosexual men with and
without HIV-1 infection has been followed for
seven years, and a cohort of over 2000 IV drug
users with and without HIV-1 infection has
been followed for nearly four years in Balti-
more, Maryland. Detailed socio-economic, di-
etary, and anthropometric data, (D4 cell
counts, and other hematological and immuno-
logical data were collected. Serum vitamin A
levels were measured by HPLC in a masked
fashion.
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Results

A cross-sectional study of vitamin A status
in random sub-sample of 179 IV drug users
revealed that over 15% of HIV-1 seropositive
individuals had plasma vitamin A levels < 1.05
mmol/L.. HIV-1 seropositive individuals had
lower mean plasma vitamin A levels than HIV-
1 seronegative individuals (p < 0.001). Lower
vitamin A levels were associated with lower
CDA levels among both seronegative individu-
als (p < 0.05) and seropositive individuals (p<
0.05). Vitamin A deficiency was independently
associated with increased AIDS-related infec-
tious disease mortality (OR 11.5, 95% CI 3.1-
41.1).
Conclusions

This study suggests that vitamin A deficiency
may be common during HIV-1 infection, and
that low vitamin A status is associated with
decreased CD4 T cells and increased mortal-
ity during HIV-1 infection. A nested case-con-
trol study of vitamin A status and mortality, a
nested case-control study of mega-dose vita-
min A users, and further cross-sectional stud-
ies of vitamin A status in adult and pediatric
HIV-1 infected populations are in-progress,
and results will be reported at the IVACG Meet-
ing.

*Dana Center, Depts. of Epidemiology, and Immunol-
ogy and Infectious Discases, The Johns Hopkins School
of [lygiene and Public Health, Baltimore, MD, USA
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MOLECULAR MECHANISMS OF ACTION FOR VITAMIN A DERIVED HORMONES

M. Pfahr*

Vitamin A or retinol and its natural and syn-
thetic derivatives (retinoids), influence a large
variety of physiological processes, including
growth and development, differentiation and
morphogenesis, reproduction, vision, and me-
tabolism. Retinoids are used in the treatment
of many skin discases and are promising drugs
for several cancers. Consistent with their broad
biological activity, retinoids have a variety of
side effects that limit their therapeutic poten-
tial. A central question for molecular biolo-
gists has been how such a large diversity of
biological programmes can be controlled by a
single vitamin. Understanding of the motecu-
lar mechanism, of retinoid action, may lead to
the development of more effective retinoid
drugs with fewer side effects. It is now clear
that, with the exception of vision, essentially
all of the physiological processes are con-
trolled by retinoic (RA) isomers. These bind
to intracellular receptors, members of the large
protein family that also includes receptors for
steroid and inyroid hormones, as well as vita-
min D.. These receptors bind DNA and regu-
late gene activity. Two types of retinoic acid
receptors have been identified, the RARs and

XV IVACG Meeting

the RXRs, each encoded by three genes. Re-
cent progress in our other laboratories has
now further elicidated the mechanisms of how
these receptors function. RARs are activated
by all-trans-RA and 9-c¢is-RA, while RXRs re-
spond only to 9-cis-RA. RARs require interac-
tion with RXRs, i.e., heterodimer formation,
for gene regulation. In addition, RXRs also
form dimers with thyroid hormone receptors
and the vitamin D, receptor. Thus, RXRs play
a central role in mediating the signals of sev-
eral hormones. In addition, RXRs, in the pres-
ence of 9-¢is-RA, form homodimers that can
activate different genes. Thus, a complex net-
work of vitamin A or retinoic acid response
pathways has been elucidated that now al-
lows a systematic approach for the develop-
ment of novel retinoids as therapeutic agents.
One such group of novel retinoids are our
recently described compounds that selectively
activate RXRs (Lehmann et. al. 1992, Science
258,1944). These retinoids show promise for
the treatment of cancers and other diseases.

*Cancer Center, La Jolla Cancer Research Founda-
tion, La Jolla, CA 92037
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IMPACT OF VITAMIN A SUPPLEMENTATION IN PRESCHOOL CHILDREN IN IRINGA,

TANZANIA

G.D. Ndossi*, M.C. Latham**, D.A. Roe**, D.D. Miller**, L.S. Stephenson**

A double-blind study was conducted in
Iringa, Tanzania, to assess the impact of a
single dose of vitamin A (VA) on child growth
and morbidity.

Preschool children were randomized to re-
ceive VA (n = 277) or placebo (PL) capsules (n
= 277), and followed for approximately 8
months. Both groups were comparable at
baseline in terms of age and sex distribution,
immunization coverage, nutritional status
(NS), and maternal demographic characteris-
tics. Mild to moderate malnutrition was preva-
lent among children in both groups, and the
mean serum retinol tevel was 17.37 pg/dL. No
children had active signs of xerophthalmia.

Following supplementation, children in the
VA group had higher but non-significant mean
percent weight-for-height (W/H) throughout
the study.

Reported morbidity from respiratory dis-
ease, fever, malaria, skin infections, and intes-
tinal parasites showed a strong seasonal varia-
tion and was not markedly reduced through
VA consumption.

We suggest that for children without severe
malnutrition, without eye signs of ve.roph-
thalmia, and those immunized against neasles,
ete., high VA capsules are not recommended.
Instead, other measures such as fortification,
horticulture, de-worming, and control of in-
fections should take higher priority.

*Tanzania Food and Nutrition Centre, 2O, Box 977,
Dar es Salaam, Tanzania

*Division of Nutritional Sciences, Cornell Univer-
sity, [thaca, New York 148563

EFFECT OF VITAMIN A SUPPLEMENTATION ON GROWTH AND MORBIDITY OF
PRESCHOOL CHILDREN IN A GROWTH MONITGRING RESEARCH PROJECT IN SOUTHERN

INDIA

U. Ramakrishnan*, M.C. Latham*, R. Abel*

A randomised, double-blind, placebo-con-
trolled trial was carried out in an ongoing
Growth Monitoring Research Project in South
India to assess the effects of nigh-dose vita-
min A supplementation on the growth and
morbidity of mild to moderately malnourished
preschool children. Alt children were randomly
allocated to either 200,000 TU vitamin A or
placebo every 4 months. Cases of xerophthal-
nia and severe malnutrition were excluded.
Anthropometric measurements were made at
baseline and at the end of one year., Weekly
recall of morbidity was also collected by
trained village-level workers during the one
year follow-up period. Baseline serum retinol,
socio-demographics, and KAP of mothers were
also evaluated. There were no statistically sig-
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nificant differences in growth (Table 1) and
morbidity.

Table 1. Relationship of vitamin A
supplementation and growth

Mean Change in Growth Vitamin A (n = 310) Control (n = 287)
Height (cmive) 9.20 3510 9.01= 3411
Weight (kg/yr) 2,02 + 0830 L.99 = 0.805

The two groups were comparable on major
factors, such as age-sex composition, socio-
econonie status, education, etc. Multivariate
analysis confirmed the lack of any effect of
vitamin A supplementation on growth and
morbidity.

*Division of Nutritional Sciences, Cornell University,
Ithaca, NY 14853; RUIISA Dept., Christian Medical Col-
lege and ospital, Vellore, India
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THE RELATIONSHIP BETWEEN VITAMIN A STATUS AND SEVERITY OF ACUTE

RESPIRATORY TRACT INFECTIONS IN CHILDREN

G. Hussey', L. Dudley'’, J. Huskinson’

Acute respiratory tract infection (ARI) is a
major health problem for children worldwide
in terms of morbidity, mortality, and health
service utilization. Mild clinical vitamin A de-
ficiency is associated with an increase in the
incidence of AR but is there a relationship
between vitamin A status and severity of ARI?

This case-controlled study was designed to
determine the vitamin A status (serum reti-
nol) of normal children presenting with se-
vere ARI requiring hospitalization (n = 35)
and mitd ARI, requiring out-patient manage-
ment (n = 32), and to assess whether there
was an association between severity of ARI
and serum retinol. The control group (e = 5:4)
consisted of normal children who were admit-
ted to surgical wards and who attended an
immunization elinic.,

The mean serum retinol levels of ¢hildren
with severe ARI was 13.8 pg/dL. This was
significantly lower than both the mild ARI
group (20.3 pg/dL), p = 0.03, and the health
controls (22.2 pg/dL), p < 0.001. Ten (28.6%) of

the severe cases had levels < 10 pg/dL, indi-
cating severe biochemical deficiency, while
only one (1.9%) of the controls, and three (9.4%)
of the children with mild ARI had similar lev-
els. There was no correlation between vitamin
A levels and nutritional status or age.

In conclusion, this study indicates that a
strong association exists between severity of
ARI and poor vitamin A status. It is probable
that the low retinol levels were the result of
the severity of the infeetion, and not due to
pre-existing vitamin A deficiency, since the
baseline status of the three groups were simi-
lar. High-dose vitamin A supplementation may
thus be of benefit to children with acute ARI,
as has been the case in children with measles-
related pneumonia. This does, however, re-
quire validation in controlled clinicatl trials.

*Department of Paediatries and Child Health, Univer-
sity of Cape Town, South Africa

FDepartiment of Community Iealth, University of
Cape Town, South Africa

EFFECT OF A SINGLE ORAL DOSE OF VITAMIN A (200,000 IU) ON MORBIDITY IN ACUTE
MEASLES CASES RECRUITED AT URBAN CLINICS IN NDOLA, ZAMBIA

F.J. Rosales*, P. Chipaila*, I. Chama*, G. Mukuka*, C. Kjolhede*

Acitte non-severe measles cases without
signs of xerophthalmia, or previous history of
vilamin A treatment, were recruited for a pla-
cebo-controlled, double-masked, elinical trial.
All enrolled cases were followed for one full
month. During the first three days, children
were evaluated daily by a physician, and there-
after weekly by a trained field worker. All
evaluations included a physical exam and an
interview, Any child who became severely ill
was referred to a local hospital. Biochemical,
immunological, and anthropometric and cel-
lular measurenients were assessed during the
study. This study was approved by the Com-
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nittee for Human Rescareh, School of Hy-
giene and Public Health, The Johns Hopkins
University, and by the analogous body at the
Tropical Discases Research Centre.,

The effect of vitamin A on health status will
be assessed by comparing the rates of measles
severity, or measles-associated morbidities,
between the treatment groups, and relating
the effeet to changes in biochemieal, immuno-
logical, cellular anthropometric measure-
ments.

¥lropical Diseases Rescarch Centre, Ndola City, Zam-
bia; Johns Hopkins School of Hygiene and Publice Health,
Baltimore, MD, UUSA
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DETERMINANTS OF VITAMIN A DEFICIENCY IN NORTHERN GHANA

S.S. Morris***, B.R. Kirkwood*, P. Arthur* **.t
A.M. Tomkins't, R.A. Abbott't, S.M. Filteau'*

In a recent trial of the effects of large-dose
vitamin A supplements on the health status of
children under 5 in Northern Ghana (Ghana
Vitamin A Supplementation Trial Child Health
Study), serum retinol levels were determined
from 1175 childien before the start of the trial.
The proportion of children with severe (< 0.:35
pmol; 15.8%) or moderate 0.35-0.7 wmol;
H7.79%) vitamin A deficiency was found to be
very high, but many children had normal reti-
nol levels (2 1.05 pmol; 5.4%), and some had
levels of 2 pmol or over.

As part of the baseline phase of the trial,
home interviews were conducted with the main
-arer of cach child, focusing on socio-cco-
nomic and demographic characteristics of the
household and the carer, and including ques-
tions on the consumption of vitamin A-rich
foods over the last 24 hours, current breast-
feeding status and breastfeeding history, and
past morbidity history. Following this, a clini-
cal examination was carried out for each child,
and a finger-prick blood sample was taken for
analysis. Retinol levels were also assessed at
four, eight, and twelve months into the trial,
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, D.A. Ross*-**, J.0. Gyapong**,

with blood taken from a different 1/3 sub-
sample of the population on each occasion.
Data on food consumption were updated
monthly, as were data on breast feeding status.

Socto-economic characteristics of the child’s
residential compound were found to be
strongly associated with its retinol level, and
first-born children had higher retinol levels
than their higher-order siblings. Poor anthro-
poinetric status as measured by height-for-age
and, to a lesser extent, weight-for-age, was
associated with low retinot, but weight-for-
height and MUAC were not. Age at weaning

‘as not associated with retinol levels, but
carlier supplementation with solid/semi-solid
foods was strongly protective. Consumption
ol dried beans was significantly associated
with serum retinol in the unsupplemented
group, whilst large inereases in retinol associ-
ated with consumption of mangoes and red
palm oil did not reach significance.

*London School of Hygiene and Tropical Medicine
#* Navrongo Health Research Centre, UER, Ghana
+ Ministry of Health, Ghana

+F Institute of Child Health, London
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CAN COMMUNITY SERUM VITAMIN A LEVELS BE USED FOR PREDICTING RISK OF

XEROPHTHALMIA?

R.L. Tilden*, Muhilal**, Tarwotjo**, Atmarita', W. Drake*, P. Fajans*

Objectives: Data were analyzed to see how
well serum vitamin A values predicted the risk
of xerophthalmia, both at the community and
individual level, in a large nutrition survey
conducted during 1991 in the Eastern Islands
of Indonesia.

Methods: Serum vitamin A data was gath-
ered from a sub-sample of children from 240
villages in four provinces, as well as from all
children presenting with Bitot’s spots. Differ-
ent cut-off points for individual, and the mean
serum vitamin A in communities were used to
estimate risk for xerophthalmia.

Results: Using a 10 pg/dl cut-off point, 12.3%
of all children were classified as having sub-
clinical vitamin A deficiency. The overall mean
serum vitamin A level was 1913 ug/dl, while
among children with signs of xerophthalmia
the mean level was 11.65 pg/dl and for chil-
dren with no xerophthalmia the mean vitamin
A level was 19.25 pg/dl. Despite these low
levels of serum vitamin A, very few cases of
active xerophthalmia were observed, with an
overall prevalence of 0.14% across all four
provinces. At the community level, only 24 of
the 240 villages examined contained children
with eases of Bitot’s spots. A cut-off point for
village mean serum vitamin A levels of 20 g/
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dl produced a low relative risk (RR = 1.59) in
predicting xerophthalmia but it was possible
to identify 70.8% of the children with Bitot’s
spots. At the individual level, the use of 20 pg/
dl as the cut-off point for defining risk gives
the highest relative risk (RR = 13.95) for
xerophthalmia, and was able to identify 95.8%
of the children with Bitot’s spots.

Conclusions: The relationship between sub-
clinical vitamin A deficiency and an increased
risk of mortality has beenrecently recognized,
and would justify vitamin A supplementation
evenin the absence of xerophthalmia. In coun-
tries such as Indonesia where xerophthalmia
is disappearing, more work needs to be done
to establish heightened risk for mortality with
different cut-off points based on serum vita-
nin A levels, and other measures of vitamin A
adequacy before programs should try to be
targeted.

*Community Systems Foundation, Ann Arbor, Michi-
gan, USA

FHealth Rescarch Section, Ministry of Health, Re-
publie of Indonesia, Jakarta

iNutrition Unit, Ministry of Health, Republic of Indo-
nesia, Jakarta
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SERUM RETINOL AND ACUTE PHASE PROTEINS OF CHILDREN IN NORTHERN GHANA

S.M. Filteau*, S. Morris***, R.A. Abbott*, A.M. Tomkins*, B. Kirkwood**, P, Arthur**1,

D. Ross**', J. Gyapong', J. Raynes**

Serum retinol concentration is often used
for assessing human vitamin A status. How-
ever, since serum retinol decreases during sys-
temic infections, it lacks specificity as a mea-
sure of vitamin A status in infected individuals
or in populations where there is a high preva-
lence of infection. Levels of acute phase pro-
teins are elevated in systemice infections, and
could potentially be used to control for the
effect of infection on serum retinol. To do this,
however, it is also necessary to know the ef-
fect of vitamin A status on the production of
acute phase proteins in response to infection.

Serumretinol and acute phase proteins were
measured in samples taken from the Ghana
Vitamin A Supplementation Trial Child Health
Study. A sub-set of children from each of the
vitamin A-supplemented and placebo-treated
groups was selected based on assessments of
their health, reported by mothers to field-work-
ers, in the two weeks prior to blood sampling.
Significant negative correlations were seen
between log values of serum retinol and al-
pha-acid glycoprotein (AGT, r = 0.35, p < 0.001)
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and serum amyloid A (r = 0.20, p = 0.004).
Compared to children with normal AGP (< 1 g/
L), a higher proportion of children with raised
AGP would have been classified as severely
vitamin A-deficient, and a smaller proportion
as vitamin A—adequate based on serum retinol
concentration. Synthesis of acute phase pro-
teins in response to a particular illness was
marginally greater in the vitamin A-supple-
mented than the placebo group. The implica-
tions of these results for the vitamin A defi-
ciency-infection cycle and for the interpreta-
tion of serum retinol values in populations
with a high prevalence of infection will be
discussed.

This work was supported by the Overseus Develop-
ment Administration, UK.

*Centre for International Child Iealth, Institute of
Child Iealth, 30 Guilford Street, London WCIN 1EH

**London School of Hygiene and Tropical Medicine,
Keppel Street, London WCIE 7IIT

tGhana VAST Child Ilealth Project
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THE STABILITY OF VITAMIN A CIRCULATING CCMPLEX IN SPOTS OF DRIED 3ERUM

SAMPLES ABSORBED ON FILTER PAPER

Dr. R.W.A. Oliver*, Dr. E.M. Kafwembe* *

66 fresh serum samples recovered from cen-
trifugation of blood collected from Zambian
children were immediately analysed for vita-
min A using HPLC. Further aliquots (200 pl.)
of these serum samples were cach applied to
66 small picces of washed Whatman filter pa-
pers, which were than air dried and stored in
the dack at room temperature for 5 months.
The dried serum spots on filter papers were
assayed for vitamin A using a procedure swhich
involves clution of the absorbed vitamin A

complex from the filter paper, liberation of

the retinol from the complex, extraction, and
finally separation by HPLC.

The chromatograms of retinol from both
the fresh and the dried serum samples ex-
tracts showed no shoulders which would indi-
cate deterioration of the vitamin, The two sets

of results showed a correlation coefficient of

0.98, indicating that the two sets of data were
linearly related.
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[retinol] paper = [retinol] serum - 0.59
(ng/dl) (ng/dL)

Further HPLC investigations to definitely
establish that isomerization does not take place
on storage are required, but we are of the
considered opinion that this has not occurred’.
The major implication of these results is that
it greatly simplifies the problem of storage
and transport of serum samples to the analyti-
cal laboratory, since filter papers with the dried
absorbed samiples may be sent through the
post.

Reference
1. RAW.AL Oliver, EM. Kafwembe, D, Mwandu, Clini-
cal Chemistry (in press), 1992,

“Biological Materials Analysis Research Unit, Depart-
nment of Biological Sciences, University of Salford, Pecl
Park, Salford M5 4WT

Tropical Diseases Research Centre, P.O. Box 71769,
Ndola, Zambia
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VITAMIN A STATUS IN PRESCHOOL INDONESIAN CHILDREN AS MEASURED BY THE

MODIFIED RELATIVE-DOSE RESPONSE ASSAY

S. Dawiesah*, M.J. Dibley**, S.A. Tanumihardjo'

The modified relative-dose-response
(MRDR) assay has been proposed as a reliable
indicator of marginal vitamin A status. The
method has been validated in animal studies
and tested in small samples of preschool ehit
dren. However, the method his e been ap-
plied in a large Seevey of vituain A status, nor
has the response of the indicator to a high-
dose of vitamin A been evalnated in a Jefi-
cient population. We used the MRDR mithod
to assess the vitamin A status of children in
the final treatment eyele of the Morvita Trial.
Balanced by treatment group, children were
randomly allocated to have the MRDR assay
at a given number of weeks follewing their
final trial treatment. Written informed con-
sent was obtained from the child's parents or
guardian. The children enrolled were given a
dose of 100 g dehydroretinyl acetate/kg body
weight and a high fat snack at home in the
morning, and 5 hours later a capillary blood
sample was collected by a field nurse, The
serum samples were extracted and analyzed
in Yogyakarta using standard HPLC methods.

(28 blood samples were collected from 82% of

the age-cligible children; however 6] speci-
mens could not be processed. A further 26
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samples were dropped from the analysis; four
because the serum retinol was > 2.1 wmol/L;
I3 because the seram delwdroretinol was >
O e g/l and the remainder because ei-
ther serum retinol or dehydroretino! was miss-
ing. Thus, we analyzed the results from 516
children, or 71% of the age-eligible children.
257 of these children had been treated with
high-dose vitamin A (100,000 IU < 12 months,
200,000 TU = 12 months) within the preceding
4 months, while 289 were from the placebo
group. The mean dehydroretir.ol/retinol ratio
inthe vitamin A treated group was 0,051 (+SD
of 0.031), but it was 31% higher in the placebo
group (0.077 [+SD 0.046]). Using the previ-
ously proposed cut-off for the ratio of > .03,
over 60% of the children treated with vitamin
A were classified as warginally deficient. Our
data clearly indicate that this cut-off for mar-
ginal deficiency should be set at a mueh higher
vahue,

Faculty of Medicine, Gadjah Mada University,
Yogyakarta, Indonesia

Division of Human Nutrition, Johns Hopkins Uni-
versity, Baltimore, MD 21205, USA

Howa State University, Ames, 1A 50011, USA
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COMPARISONS OF VITAMIN A ASSESSMENT TECHNIQUES IN INDONESIAN CHILDREN
AND FURTHER REFINEMENT OF THE MODIFIED RELATIVE DOSE RESPONSE (MRDR)

S.A. Tanumihardjo*, D. Permaesih*, Muherdiyantiningsih*, A.M. Dahro*, E. Rustan*,

Muhilal*, D. Karyadi*, J.A. Olson*

The vitamin A status of two different groups
of children were studies in the surrounding
areas of Bogor, West Java, Indonesia. Group 1
was selected from an econonically depressed
village. 75% of the children studgied were < 80%
of the H0th percentile of WO weight-for-age
standards, Group 2 was a better-nourished
group, with 38.5% of the children below 80% of
the WO S0th percentile. The area from which
Group 2 was drawn had better living and sani-
tary conditions,

The methods used for the vitamin A assess-
ment were the modified relative dose response
(MRDR) assay, the relative dose response
(RDR) assay, and conjunctival impression ¢y-
tology (C1C), In general, a significant differ-
ence (p < 0.001) was seen between the MRDR
responses of the groups. The CIC also identi-
fied Group | as being at the greatest risk of
deficiency, but did not necessarily identify the
same individuals, The RDR gave similar re-
stlls as the MRDR in Group 2 whena 3.5 pmol

(1000 pg) retinyl acetate dose was adminis-
tered, but not in Group [ whena 1.57 (450 pg)
dose was used.

The MRDR was also applied to a group of
lactating women (n = 64) from the surround-
ing areas of Bogor, using a standard dose of
2.5 mg dehydroretinol equivalents. Two blood
samples were drawn from cach woman at ei-
ther 33 and 5 hours or 4 and 6 hours after
dosage. A control group consisted of 1. seem-
ingly well-nourished, vitamin A-educated
women. At all times studied, the DR/R ratio of
the lactating women was about three times
higher than that of the control group. The
response to the standard dose did not scem to
correlate to body weight.

Supported by the Thrasher Research Fund.

*lowa State University, Ames, [A, USA; Nutrition Re-
search and Development Center, Bogor, Indonesia

RELATION BETWEEN IMPRESSION CYTOLOGY TEST AND TRACHOMA

S. Resnikoff ,MD*, S. Farbos, MD*, R. Castan, MD*, P. Huguet, MD*

The Impression Cytology with Transfer test
is i sensitive method, allowing the detection
of infra-clinical vitamin A deficiencies.

During the use of this method in the Repub-
licof Djibouti (1988) and Mali (1990, 1991, and
1992), we observed arelation between the test
resubts and the existence of an associated con-
junetival disease,

After adjustment for age, nutritional condi-
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tion and place of residence, it was confirmed
that the rate of abnormal tests was two times
higher in patients who had inflammatory tra-
choma than in those who did not.

The eonsequences of this observation on
the use of this test are diseussed.

fInstitut d'Ophtalmologie Tropicale de PAfrigue
(IOTA), BP 2148, Bamako, Mali
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ASSESSMENT OF VITAMIN A STATUS IN CHINA BY THE MODIFIED CONJUNCTIVAL

IMPRESSION CYTOLOGY (CIC) METHOD
Y. Han*, T. Lin*

Conjunctival Impression Cytology (CIC)
method was modified to assess vitamin A level
more exactly and simply in China. The infants
(< 2 years) were sampled in their deep sleep,
and the suceesstul rate of sampling was 3%,
Dalafield Hematoxylin instead of Harris e-
natoxyvlin was selected 1o make the result of
staining well-observed. A CLC rapid testing
box had been made and ready to be used
everywhere, About 1000 subjects in ditferent
arcas with different ages were sampled. There
was novitamin A deficiency in urban ( Beijing)
children, but those in rural areas (Laivuan
Iebei) were detected to have low vitamin A
levels (18.8%). The CIC Jevel in most of the
children with the mucus system disecase was
low. The teenagers' vitamin A deficiency in

rural areas (Gaocheng llebei) (11.4%) was
more than that in the urban (Beijing) (8.0%),
because of almost no vitamin A diet intake.
The vitamin A nutrition was normal in adults.
As the CIC method was compared with the
serum vitamin A coneentration method, it was
found that they were well-corresponded (r =
(0.78). Thus, the C1C method can be used in
populated China to deteet vitamin A level. It
showed that the number of people who have
low vitamin A level by using the CIC method
was more than 0.9%, which was determined in
the National Nutrition Survey in 1982, so the
sitnation should be further studied.

Dept. of Food Science, Beijing Agricultural Univer-
sity 100094, Beijing, China

A COMPARISON OF SERUM RETINOL LEVELS AND CONJUNCTIVAL IMPRESSION
CYTOLOGY RESULTS IN YOUNG CHILDREN IN GHANA

D.A. Ross***, ). K. Badu*-', A. Amidini*, C. Weobong*, E. Awine*, R.A. Abbott'",
S.M. Filteau"', A.M. Tomkins'', D.S. McLaren , C. Kjolhede'

Both a finger-prick serum sample and at
least one conjunctival impression (Cl) were
taken from approximately 1000 young c¢hil-
dren aged 0-96 months, as part of the Ghana
Vitamin A Supplementation Trials (VAST),
which were carried out in the Kassena-
Nankana Distriet in the far North of Ghana,
between late 1989 and late 1991,

Serum samples were stored in the dark at
=40 Cuntil analysed by HPLC. Cls were taken
by touching a small picce of cellulose acetate
paper on to the child’s conjunctiva, without
anaesthesi. The paper was held in the
technician's fingers. Cls were then stored in
xylene, and stained and mounted aceording to
the ICEPO technigque. They were recorded as
unreadable if they had fewer than 50 cells on
cach of the two densest microscopic fields
(10 objective, - [Oeyepicce) after exeluding
the peripheral area of the impression. If read-
able, they were recorded as being “normal” if
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they had at least five goblet cells. The pres-
ence or absence of mucein spots was not used
in the interpretation of the CI result, because
preliminary studies showed that there was low
agreement between readers on this. The re-
sults of a comparison between the concurrent
serum retinol level and the CI eytology result
will be presented, both in terms of the preva-
lence of normal and abnormal results, and in
terms of sensitivity and specificity.

‘Ghana Vitamin o Supplementation Trials (VAST),
Navrongo. Ghana

“*London School of Hygiene and Tropical Medicine,
London, UK

“School of Medical Scienees, Univ. of Science & Tech-
nology, Kumasi, Ghana

“vInstitute of Child Health, London, UK

S12.Ofngton Ave., Worthing, W, Sussex BN 1L OPE

“rlohns Hopkins School of Hygiene and Public Health,
Baltimore, MD, USA
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ASSESSMENT OF VITAMIN A STATUS BY A PROTOTYPE DARK ADAPTOMETER

N. Congdon*, J. Humphrey*, D. Friedman*, L. Clement*, G. Natadisastra**, A. Sommer*,

L.-S.-F. Wu*

A total of 244 preschool Indonesian chil-
dren, most of whom were vitamin A deficient
by other indicators, were evaluated by a pro-
totype hand-held scotopie sensitivity machine
before and after receiving either a high-dose
of vitamin A (2100,000 IU) or placebo. Before
testing, children were subjected to binocular

partial bleaching, followed by 10 minutes of

dark adaptation in a dark room. Subjeetive
readings were taken by placing the machine
over one eye, and increasing light intensity
until the child could suecessfully diseriminate
stimulus from non-stimulus under conditions
of forced choice on three successive trials;
scotopic sensitivity was measured objectively
by increasing light intensity until a consensual
pupillary response in the fellow eye was vis-
ible to the observer under red illumination.
Among 73 children with completed RDR and
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serum retinol levels, subjects with abnormal
ohjective dark adaptation (DA) scores had
higher RDR than normal children (6.6 vs -8.4,
p < 0.05), while children with abnormal sub-

jeetive scores had lower (NS) serum retino!

than normal children (29.0 vs 22.0, p = .1).
Among children with serum levels < 20,
scotopic sensitivity of subjects receiving a large
dose of vitamin A improved compared to those
receiving placebo: (10.20 vs -0.01 log foot-
Lunberts, p < 0.05 for subjective; =0.22 vs -
0.11 tog foot-lamberts, p = 0.2 for objective).
[Further results correlating DA scores with CIC
and clinical indicators of vitamin A deficiency
will he reported.

*The Dana Center for Preventive Ophthalmology,
Baltimore, M1, USA
HCicendo Bye Hospital, Bandung, Indonesia
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RISK FACTORS FOR XEROPHTHALMIA IN NEPAL

S.K. Khatry*, R.P. Pokhrel*, S.C. LeClerg**, J. Katz**, K.P. West, Jr.**

Xerophthalmia is a major public health prob-
lem in Nepal and in South Asia. Previous stud-
ies suggest that poor socio-cconomic condi-
tions and childhood infection, especially diar-
rhea, are strongly associated with xeroph-
thalmia in Nepal™. As part of the bascline
ocular survey for a large vitamin A interven-
tional trial’, an epidemiologic study was con-
ducted to help establish a common high-risk
profile for xerophthalmia in this region,

A total of 4318 children 60 months of age
and younger, living in 10 randomly selected
wards in the Sarlahi District project area, were
examined for xerophthalmia following stan-
dard WHO eriteria’. Families were evaluated
by socio-cconomic and demographic criteria,
and children were assessed for anthropometric
and current breastfeeding status, and a 1-week
parental history of morbidity was recorded.

No xerophthalmia was observed during in-
fancy. Among children 12 to 60 months of age,
3.4% had xerophthalmia. The rate increased
with age and was slightly more common in
boys. Children were two to three times more
likely to have xerophthalimia where the head
of houschold was illiterate, a day laborer,
where housing conditions were poor, or where
few household assets were owned. Goat own-
ership was strongly protective, possibly re-
flecting a nutritional influence through milk
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consumption. Mothers of xerophthalmic chil-
dren were more likely to have had 2 one child
ever die corupared to mothers of non-
xerophthalmic children. Cases had a nearly
three-fold higher risk of dysentery in the past
week than controls.

Similar findings have been reported from
previous studies in Nepal'?, Bangladesh®, In-
dia’, and Indonesia®, providing a highly repro-
ducible risk profile for mildly xerophthalmic
children in South and Southeast Asia.

References

1. L. Brilliant, et. al., Bull WHO 1985, 6:3::375.

2. M.E Upadhyay, et. al., AmJ Epidemiol 1985, 121:71.

3. K. West, Jr, et al, Lancet 1991, 338:67.

4. A. Sommer, [Field Guide], 2nd ed., WHO: Geneva
1082,

5. A. Hennig, et. al., Bull WHO 1091, 60:2:35,

6. N. Cohen, et. al., Soc Sci Med 1985, 21:1264,

7. K. Vijayvaraghavan, et. al., Lancet 1990, 2:1342,

8. L. Mele, et. al, Am.J Clin Nutr 1991, 53:1160.

This study was supported by R&D/N, USAID, Task
Foree Sight and Life, and UNICEFR Nepal.

*Nepal Eye Hospital and Nepal Netra Jyoti Sangh,
Kathmandu, Nepal

*Dana Center, Johns Hopkins University, Baltimore,
MD, USA
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VILLAGES IN TRANSITION: ELEVATED RISK OF MICRONUTRIENT DEFICIENCY

W.D. Drake***t S. Pak*, |. Tarwotjo'", Muhilal®, J. Gorstein*:", R. Tilden'

Some researchers have suggested that, as
villages move from traditional living patterns
emplasizing self-sufficiency to ones featuring
cconomic development, there is a vulnerable
transition period in which families of the com-
munity are at greater health risk. This elevated
risk results from many factors, such as em-
ployment volatility, changes in food consump-
tion patterns, composition of the extended
family. temporary migration, and child-rear-
ing behavior. Elevated risk, if present, would
strike hard at children, who are most vulner-
able and readily reflecet adverse changes in
family status.

v

Analysis of data from the Eastern Islands of

Indonesia supports this hypothesis of elevated
risk during transition. Villages in the study
area were ranked by a elassification system
used in Indonesia to measure level of develop-
ment ranging from traditional agricultural vil-
lages, to modern, market-oriented villages. This
ranking system not only is related to the
amount of infrastructure available in the com-
munity, but also includes many other factors.
The approach followed takes advantage of the
multitude of parameters measured in this study
by portraying joint risk of vitamin A deficiency,
iodine deficiencey disorders, and iron deficiency
ancmia, as well as other health indicators,
such as measles, worm infestation, and
diarrheal discases. By examining community-
level prevalences for all three micronutrient
deficiencies, this methodology offers unique
opportunity to study how the risk for these
conditions co-vary at the community level,
and thus provides important information for
targeting communities with integrated con-
trol program activities. Amongst all villages

XV IVACG Meeting

with high prevalences of any of the three mi-
cronutrient deficiencies, there is a 70% “over-
lap” in risk between at least two of the three
micronutrients, with 22% of the villages being
at high risk for all three micronutrient defi-
ciencies.

Villages in transition are shown to have
higher prevalences of total goiter rate, lower
mean hemoglobin levels, higher helminthic
infection rates, and higher prevalences of wast-
ing and underweight malnutrition, all at statis-
tically significant levels. They also tend to have
slightly higher prevalences of low serum reti-
nol, although not statistically significant with
the sample sizes in this study. While focusing
upon the villages in transition is but one type
of targeting, there is a qualitative difference
between this and other targeting strategies. In
this instance the targeting can be based upon
anticipating the risk, rather than reacting to
risk estimates based on surveys. Beeause the
government is both planner and resource
allocator for its development programs, diffi-
culties experienced during movement through
atransition period can be monitored and damp-
ened by allocating special integrated activities
to the region receiving development assistance.

*Community Systems Foundation, Ann Arbor, MI,
USA

wSehool of Natural Resources and Environment, Uni-
versity of Michigan

+Dhepartment of International Health, School of Pub-
lic Health, University of Michigan

+1Nutrition Directorate, Ministry of Health, Republic
of Indonesia, Jakarta, Indonesia

tCenter for Research and Development in Nutrition,
Bogor, Indonesia
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EXPERIENCES IN TRAINING AND USE OF MODIFIED VERSIONS OF THE IVACG SIMPLIFIED

DIETARY GUIDELINES

M. Mansour*

Modifications to the IVACG Simplified Di-
etary Assessment Guidelines are currently be-
ing refined, and have been incorporated into
the nutrition components of several vitamin A
deficiency prevalence assessments in Uganda,
Cameroon, the Philippines, Papua New Guineg,
Haiti, and Panama. Experience with the train-
ing and use of the modified guidelines in cach
setting has been rich and varied, and demon-
strates the need for careful adaptation of the
methodology to the local context, not only in
terms of implementation, but also in terms of
interpretation and analysis, FFor example, the
Usual Pattern of Food Consumption compo-
nent was modified from estimating monthly
intake to aseven-day food frequency that takes
into account portion sizes. Other modifica-
tions included reformatting the questionnaire
to allow for instant calculation of the Con-
sumption Index (CI) and the Usual Pattern of
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Food Consumption (UPF) scores. In Papua
New Guinea food portion size was estimated
using photographs; in other instances, card-
board cut-outs representing various foods were
used.

In addition to the assessment of popula-
tions at risk of inadequate vitamin A intake,
further innovations involved using the qualita-
tive information to identify significant dietary
sources of vitamin A, patterns of intake by
meal, and provided a basis for nutrition edu-
cation program development.

These modifications were developed in col-
laboration with local institutions, including
Ministries of [1ealth, universities, and national
nutrition research institutes during training in
use of the methodology.

*Vitamin A Field Support Project (VITAL), 1616 North
Fort Myer Drive, Suite 1210, Arlington, VA 22200, USA

XV IVACG Meeting


http:Experien.ce

A SIMPLE METHOD TO ASSESS VITAMIN A INTAKE: EXPERIENCE WITH A FOOD
FREQUENCY QUESTIONNAIRE FOR PRESCHOOL CHILDREN IN RURAL CENTRAL JAVA,

INDONESIA

Th. Ninuk S.H.*, M.J. Dibley**, M. Serdula’, T. Sadjimin'" C.L. Kjolhede* *

Until recently, there were no simple meth-
ods to identify populations with low vitamin A
intakes. Traditional dietary assessment meth-
ods are labor-intensive, time-consuming, and
produce data which are difficult to process
and analyze. For these reasons, we developed
a food frequency questionnaire to assess vita-
min A intake of preschool children who were
participating in a comnumity trial of high-dose
vitamin A suppleientation. The objective was
to describe patterns of intake of vitamin A-
rich foods and to identify factors influencing
this intake. A secondary objective was to clas-
sify the children by level of vitamin A intake
for use as a co-factor in the analyses ef the
trial. The food frequency questionnaire was
developed using IVACG guidelines, with steps
including brief surveys to identify candidate
foods, to determine portion sizes, and to pilot
test the questionnaire, and development of a
method to calculate the vitamin A score. We
asked the mother or guardian about the usual
consumption of 59 foods during the previous
month. Food frequency data were collected
every 4 months over a period of two years,
starting in December 1989, The results reported
are based on 5570 questionnaires administered
in seven data collection eyeles in 1990 and
1991, to children aged 6 to 51 months, from 34
coastal villages in southern central Java. The
median vitamin A score for the age group less
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than 12 months was 291 RE. However, the
score increased to reach a plateau of 459 RE
for children 30 months and older. There were
no differences in the vitamin A intake score
between males and females. During the one-
month recall period, 93% of the children were
reported to have eaten chicken eggs, 89% ama-
ranth, 83% carrots, and 8:3% banana. Both eggs
and amaranth were ecach eaten on average
more than eight times per month. Among chil-
dren less than 12 months of age, the top five
foods with the highest mean percent contribu-
tion per child were breast milk (47%), carrots
(129%), chicken liver (8%), amaranth (4.6%),
and eggs (4.5%). Among children 24 months of
age and older, the top five contributors were
arrots (16%), red sweet potatoes (12%), ama-
ranth (8.8%), spinach (8.5%) and chicken liver
(7.5%). These data suggest that carrots, sweet
potatoes, snd amaranth might be suitable foods
to target in future dietary interventions, since
they alrearly make an important contribution
to vitamin A intake, thus implying both their
acceptability and availability in this commu-
nity.

#Nutrition Academy, MOI, Yogyakarta, Indonesia

£ Johns Hopkins University, Baltimore, MD, USA

TDivision of Nutrition, Centers for Discase Control,
Atlanta, GA, USA

THCE&BU, University of Gadjah Mada, Yogyakarta,
Indonesia
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VALIDATION OF THE HKI FOOD FREQUENCY METHOD TO IDENTIFY COMMUNITIES WITH

VITAMIN A DEFICIENCY
N.L. Sloan*, D. S. Rosen*

Traditional methods to identify vitamin A
deficiency (VAD) have been logistically or tech-
nically problematic, HKIhas developed a semi-
quantitative food frequency method to iden-
tfy communitics where VAD is a significant
problem in preschool-aged children. This field-
oricnted method exeludes foods with low vi-
tamin A content (< 100 RE per 100 ¢), and
does not elicit infcrmation on portion sizes or
food preparation, differentiating it from the
IVACG or other dictary methods,

This method was validated against serum
retinol levels in the Philippines, Guatemala,
and Tanzania. In each country, five communi-

ties were selected at random from areas of

suspected deficieney, A total of 730 children
aged 1-5 years were sampled (approximately
50 per community). The food frequency lists
and survey training were completed in 5 days.

Using referent points of weighted intake < 6

ASSESSMENT OF THE DIETARY INTAKE OF VIT

CHILDREN BY TWO METHODS

J. Humphrey*, D. Friedman*, G. Natadisastra* *

The IVACG Simplified Dictary Assessment
(which includes a 24-hour history and a food
frequency) and the Helen Keller International
one-week food frequencey method were used
to assess dietary vitamin A intake of 265 p1e-
school Indonesian children, Children were part
of a larger stndy in which vitamin A status was
measured objectively by ocular examination,
serum retinol and relative dose response be-
fore, and 3, 6. and 9 months after, receiving a
large dose of vitamin A. Dictary interviews
were carried out at Y months, A list of 17
vitamin A-rich foods from the study arca was
compiled. Next, a pilot study was carried out
among 170 children, in which mothers were
interviewed about their child's intake of each
of the 17 foods. Usual portions were weighed,
and age-food-specific median portion sizes
were caleulated. Mothers were randomly ad-
ministered the IVACG method or the 11KI
methe i two weeks later, they were adminis-
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days per week, and of animal sources of reti-
nol <4 days per week, seven of eight (sensitiv-
ity = 87.5%) communities where > 15% of chil-
dren bad serum retinol levels < 20 ng/dL were
correctly predicted to have a VAD problem (p
< 0.000, p = 0.067, respectively: n = 15). Four
of seven (specificity = 37.1%) communities
were correctly identified as not having a VAD
problem by the same eriteria. Three of seven
(-12.9%) communities were incorrectly identi-
fied as likely to have a VAD problem. This
method correctly identified 11 of 15 conununi-
ties (73.3%) as having or not having a VAD
problem,

We conclude that the HKI food frequency
method is a practical and valid predictor of
vitamin A deficiency in countries where VAD
is a suspected public health problem.

*Helen Keller International, 15 W. 16 St., NY, NY

AMIN A BY PRESCHOOL INDONESIAN

tered the other method. Using either frequency
method, reported intakes were very high and
did not correlate with baseline objective mea-
sures of vitamin A status. Using the 24-hour
history method, reported intakes were within
the expected low range and correlated with
baseline serum retinol concentrations and the
RDR. In this population, where sources of vi-
tamin A are abundant and available through-
out the year, the 24-hour history appears to be
a better indicator of risk of vitamin A defi-
ciency in the community than food frequency
methods,

Supporied by the Thrasher Research Fund and Coop-
erative Agreement No. DAN 0015-A-5094 betv, een
USAID and the Dana Center.,

*The Dana Center for Preventive Ophthalmology,
Baltimore, MD, USA
HCicendo Eye Hospital, Bandung, Indonesia
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A SIMPLIFIED FOOD FREQUENCY METHOD TO ASSESS RELATIVE VITAMIN A INTAKE

R.J. Stoltsfus*, K.M. Rasmussen*, M. Hakimi*

We developed a food frequency instrument
to assess mothers' vitamin A (VA) intakes in a
randomized, double-blind trial of vitamin A
supplementation during lactation. At 2 weeks
post-partum, 153 mothers in rural Central.Java
received a VA supplement or placebo. Dietary
VA intake was assessed to examine its rela-
tionship with other measures of VA status,
and to control for potential differences be-
tween treatment groups, The instruiment was
developed according to recent IVACG guide-
lines. The questionnaire included 42 foods,
but only IS contributed = 10% to the total VA
intake of at least one mother. To explore how
the instrument could be further simplified, we
determined which foods were most informa-
tive about the mothers’ relative VA intake.
These foods were not necessarily those that
contributed the greatest amount of VA to the
diet. At 3 months post-partum, total VA intake
was weakly associated with serum and milk
retinol concentrations, and women with low
intakes benefitted most from supplementation.
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These relationships were even stronger when
the sub-set of only three foods was used to
indicate VA intake. A possible explanation is
that total VA intake is less precise because it is
the sum of many variables, of which all con-
tain measurement error, but only some of
which contain meaningful variability. For many
purposes, a measure of relative VA intake
within the populationis needed. In such cases,
a very simple instrument may suffice. Devel-
oping a population-specific instrument based
on only a few foods requires greater start-up
tine, but may produce more precise data, re-
duce interviewer and respondent fatigue, and
greatly simplify data management and analy-
sis.

Supported by Thrasher Research Fund and an NSF
Graduate Fellowship to R.J.S.

*Div. of Nutr. Sci., Cornell Univ,, Ithaca, NY; Faculty
of Medicine, Gadjah Mada Univ,, Yogyakarta, Indonesia
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PRODUCTION, VITAMIN A CONTENT, AND CONSUMER ACCEPTABILITY OF AN
“INSTANTIZED" SWEET POTATO PRODUCT PREPARED IN THE FORM OF A GRUEL
BEVERAGE OF PUREE PASTE: EXPERIENCE IN GUATEMALA

C.Y. Lopez*, O. Calderon**, S. Schwartz!, J. Quan*, L. Portocarrero*, L.M. Soto**,
A. Esquite**, |. Mendoza*, J. Bulux*, N.W. Solomons*, J. Barrows'"

Sustaining a food-based strategy to protect
the vulnerable child population from vitamin
A deficiency in a hypovitaminosis A-prone
nation such as Guatemala presents both its
problems and its opportunitics. Sweet potato
grows well throughout the republie, but its
consumption as a tuber is limited. Using an
industrial process analogous to that for
“instantized” potato buds, 6000 Ibs. of high-
land-grown sweet potato (/pomoca batata)
(with 177 retinol equivalents—RE—per 100 g
wet weight vitamin A activity, 100% as all-
[rans-B-carotene) were processed into 950 Ibs.
of finished product (with 958 RE per 100 g of
buds, a mixture of all-frans and cis-B-caro-
tene). The acceptability of recipes for a gruet:
constituted with 30 g of product (287 RE, pro-
viding about 75% of the child'’s daily intake
requirement), 12 g of sugar and 240 mL of
boiled water, and for purce: constituted with
the same amount of product and sugar, but
with 120 mL of water, was tested. The test was
performed in 50 maternal-child dyads on two
occasions. Both serving forms appeared to be
equally accepted by mothers and their pre-
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school children. Left to their own devices,
community mothers created pancakes and
sweet and salty pies, and added milk, egg, and
spices to the recipes. A low-land harvest of the
same variety of sweet potato had analyzed
vitamin A activity of 73 RE per 100 g wet
weight, while an improved, experimental vari-
ety grown in the same fields contained 4425
RE. If the latter were processed into an
instantized form, it would have an intensely
orange color, but would theoretically deliver
about 7000 RE per 30 g serving. In an anti-
hypovitaminosis A, public health strategy
based onreal foods, and targeted at under-six-
year-olds, processed, “instantized” products
have emerging promise.

*Center for Studies of Sensory Impairment, Aging
and Metabolism (CeSSIAM), Guatemala 01011

FInstitute of Agricultural Science and Technology
(ICTA), Guatemala

“Department of Food Science, North Carolina State
University, Raleigh, NC 27605

“*International Eye Foundation, Bethesda, MD 20814
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DIETARY HABITS AND [3-CAROTENE RICH FOOD INTAKES OF CHILDREN (6-12 YEARS OF
AGE) PARTICIPATING IN THE DR. M.G.R. NUTRiTIOUS MEAL PROGRAMME

R.P. Devadas*, S. Premakumari**

A statewide massive nutritious meal
programme is in operation in the State of Tamil
Nadu, India, which provides a single hot meal
with cereal, pulse, and green leafy vegetables
and other vegetabies as ingredients, to nearly
9 million children belonging to the 2+ to 14+
age group. The children and their mothers are
cducated to include green leafy vegetables in
their daily diet.

In a stidy of 1000 children participating in
noon meal scheme in Coimbatore distiict,
apart from the nutritional benefits due to par-
ticipation, a reduction in clinical 1canifesta-
tion of vitamin A deficiency from 7% 1o 2% was
evident. Awareness scores of motheis in-
creased from 50 to 70% due to the “carry home”

effect of nutrition education. Changes in di-
etary habits weore also evident, in that 80% of
the children studied inchided green leafy veg-
etables in their die at least four times a week,
and the rest at least three times a week. Moth-
ers expressed that this change in meal pattern
was the result of participation of their chil-
dren in the noon meal cum edueation
programme. Percolation of knowledge,
changes in attitudes and practices in terms of
family dicts were thus evident.

*Wice “hancellor and **Reader, Avinashilingam  In-
stitute for Home Science and Higher Education for
Women (Deemed University), Coimbatore 641 043,
India

ASSESSMENT OF DIETARY BEHAVIOR RELATED TO VITAMIN A IN UGANDA

L. Sserunjogi*

A qualitative and quantitative dictary assess-
ment of vitamin A intake was conducted as
part of a large Blindness and Vitamin A Defi-
ciency Survey in Kamuli District, Eastern
Uganda. The aims of this component were: a)
to ascertain vitamin A foods locally available,
b) to deseribe cultural patterns affeeting con-
sumption of vitamin A foods, and ¢) to explore
the effects of intra-family food distribution on
vitamin A intake of children. Using IVACG
Guidelines, both a 24-hour dietary recall and
awecekly food frequency history were obtained
for 210 children below the age of six years.
Additionally, four focus group discussions

were held with mothers, and one group of
mothers demonstrated local preparation of

certain indigenous vitamin A-rich foods. The
most comnmon dietary sotrces of vitamin A
were green lealy vegetables and fruit. Although
leafy vegetables were the most available source
of vitamin A, most mothers qualitatively re-
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ported that the greens were coarse, bitter, and
unpalatable for yoang children. Fruit was iden-
tified as the most aceeptable vitamin A source
for children, though it was only seasonally
available. The quantitative assessment showed
that over half (1:3:3/210, 63%) of the children in
all age groups were at risk of inadequate vita-
min A intake. In summary, vitamin A-rich foods
are available in the study communities, but
seasonal availability and cultural practices af-
fecting intra—-family [ood distribution deter-
nmined quality and ¢uicntity of vi-amin A intake
of children. Proposals to change vitamin A~
related dietary behaviour should be linked with
qualitatiy ¢ and quantitarin ¢ stndies of commu-
nity food availability, sclection, and utiliza-
tion, particularly for chitdren.

FChild TTealth andd Development Centre, Makerere
University, Kampala, Uganda
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THE IMPACT OF VEGETABLE VARIETY ON CHILDREN'S VEGETABLE CONSUMPTION IN

BANGLADESH

A.K. Tabibul*, A. Talukder*, G. Hall*, M.W. Bloem*

Vitamin A is an important factor in main-
taining child health. In Bangladesh, vegetables
are the most important dietary source of vita-
min A, but intake levels are frequently inad-
cquate, especially in children. There is a need
to find ways to improve long-term dietary in-
take of vitamin A, and so this study examined
various SES and vegetable availability factors
that may affect vegetable consumption in chil-
drenunder 5 years of age in Bangladesh.,

Information was collected from 150 fami-
lies involved ina home gardening projeet in a
village in rural Bangladesh. 29 months after

commencenient of the project, a significant
increase in frequency of vegetable consump-
tion was found in children under 5 years of
age. A more frequent intake was found to be
associated with older age and availability of
more variety of vegetable types. The study
concludes that the number of different types
of available vegetables is an important factor
for increasing the frequency of vegetable con-
sumption in young children.

*Helen Keller International, PO, Box 6066, Gul<han,
Dhaka-1212, Bangladesh

VITAMIN A DEFICIENCY IN THE SOUTH PACIFIC: TUVALU, VANUATU, SOLOMON AND

COOK ISLANDS

Ministry of Health of Tuvalu, Department of Health of Vanuatu, Department of Health of the
Solomon Islands, Cook Istands Ministry of Health, G. Hawley*, M. Linehan*, M. Dreyfuss*

In 1989-92, a series of xerophthalmia sur-
veys were conducted in high-risk malnutrition
arcas of Tuvalu, Vanuatu, the Solomon and
Cook Islands to determine if vitamin A defi-
ciency poses a public health problem. Chil-
dren aged six months to six years were exam-
ined for eye signs and symptoms of xerophth-
almia. Families of the children were inter-
viewed to assess health and socio-economic
conditions. An assessment of dietary intake
was conducted using a food frequency ques-
tionnaire and simple anthropometric measure-
ment was carried out on a sub-sample of the
children to determine vitamin A food sources
and nutritional status.

Xerophthalmia was not found in Tuvalu,

132

Vanuatu, or the Cook Islands, and the mean
frequency of consumption of vitamin A—-rich
foods was nine, 12, and 10 times per week,
respectively. In the Solomon Islands, 1.52% of
the surveyed population had one or more ac-
tive clinical signs or symptoms of xerophthal-
mia. Children with xerophthalmia consumed
vitamin A-rich foods significantly fewer times
per week (6.5) than elinically normal children
(8.4 times per week).

Survey findings have been used in program
planning, including supplementation and nu-
trition education,

*Vitamin A Field Support Project, {VITAL), 1616 North
Fort Myer Drive, Suite 1240, Arlington, VA 22209, UISA
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THE ASSESSMENT OF VITAMIN A DEFICIENCY iN THREE CITIES IN MOZAMBIQUE

M. Julien*, L. Canotilho, B. Cogill, M. Samussudine, A. Mbeve, F. Xerindza, T. Mungwambe

A cross-sectional survey of 10,267 children
aged 6-72 months was conducted in Novems-
ber 1990 to assess the extent of vitamin A
deficiency (VAD )y using WHO eriteria, so that a
suitable control strategy could be developed.
The survival impact of vitamin A prophylaxis
was hot investigated.,

Information collected during the survey in-
cluded clinical examination for eye signs as a
proxy indicator of VAD, location, age, gender,
length of residence, presence of ocular pa-
thology, treatment, frequency of consumption
of key foods, illness patterns, feeding prac-
tices, and levels of malnutrition,

The findings indicated a small prevalence of
0.7% of VAD. Characteristies such as stability
in residencey, frequency of oil consumption,
number of meals, age, breastfeeding status,
and nutritional status were significantly asso-
ciated with VAD signs.

While child gender did not affeet the rate of
VAD, older children between the ages of 12
and 48 months were at greatest risk. Among
completely weaned children, those identified
as malnourished using Mid-Upper-Arm Circum-
ference (< I35 em) were at significantly higher
risk of VAD (p < .001), while malnutrition was
more cvident in children aged 6 to 24 months.
This relationship between nutritional status
and rate of VAD was most evident in Beira,
Mozambique's second by et city, Controlling
for age, location, frequency of consumption of
vitamin A-rich foods, number of meals, and
breastfeeding, children shifting from being

ategorized as malnourished to better-nour-
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ished increased their odds for absence of VAD
signs by almost three-fold, using a logistic re-
gression model.

Analysis of dictary patterns indicated that a
lower consumption of vitamin A-rich foods
was only weakly associated with inereased
risk of VAD signs, especially in Beira. Control-
ling for breastfeeding, the younger child re-
cently arrived to the city and being part of the
internally displaced population consumed less
vitamin A-rich foods. Families that fled the
war and cconomic destruction from the rural
arcas were significantly more likely to have
malnourished children with VAD signs (p <
.001).

The findings are consistent with other Afri-
can countries, suggesting low levels of VAD
due to regular but small intakes of vitamin A
in foods, Acute stressing factors, such as PIEM
brought about by poverty, social stress and
related war, precipitate a more serious VAD.
Due to limited resources in Mozambique, we
suggest a health facility-based distribution of
moderate doses of vitamin A for children seek-
ing care for acute diseases. Targeting of c¢hil-
dren of the displaced requires additional
supplementation. Promotion of the consump-
tion of vitamin A-rich foods, together with an
improvement of the economie and security
situation, 1s seen as anecessary pre-condition
to eliminating vitamin A deficiency inthe coun-
try.

*Ministry of Health, Nutrition Section, (aixa Postal
208, Maputo, Mozambique
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KAMULI BLINDNESS AND VITAMIN A DEFICIENCY SURVEY

Dr. M. Kawuma*

Between October and December 1991, a
study on Vitamin A Deficiency and Blindness
Assessment was carried out in the Kamuli dis-
trict of Uganda. The study was sponsored by
UNICEF and VITAL. Full anthropometry as-
sessment was also carried out on xerophthal-
mic children, their control, and a group of sub-
samples. Measurements and analysis of weight
for age, height for age, weight for height, and
mid-upper-arm circumference were used to
assess the physical development of these chil-
dren. The highest prevalence of wasting (low
weight for height) occurred among xerophthal-
mic children. Prevalence of stunting (low
height for age) and underweight (low weight

for age) was relatively common among all chil-
dren above the age of 12 months, because of
the wide-spread malnutrition in the distriet.
20 children among the xerophthalmic children
had grossly delayed developmental milestones,
as compared to only two among the control
group of children. The incidences of respira-
tory infection, diarrhoea and fever were all
higher among xerophthalmic children, with
respiratory infection rate showing figures of
76% among xerophthalmic children and 18%
among the control children.

“Makerere University, Department of Ophthalmol-
ogy, P.O. Box 7072, Kampala, Uganda

VITAMIN A DEFICIENCY IN THE DOMINICAN REPUBLIC

H.R. Mendoza, MD*

A survey was undertaken in the most eco-
nonmically depressed (southwest) region of the
country to determine retinol levels in blood
and dietary intake of vitamin A-rich foods
among a represeniative sample of children
from one to five years of age. A total of 648
children of both sexes and from one to five
vears of age were studied. A dietary assess-
ment was conducted using the IVACG Simpli-
fied Dietary Assessment Guidelines to deter-
mine children’s risk of inadequate intake of
vitamin A. This methodology involved the cal-
culation of a Consuniption Index (CI) to as-
sess intake in the past 24 hours, and the Usual

Yattern of Food Consumption (UPIY) to assess
long-term consumption habits. Blood was
drawn from the children for the determination
of retinol.

31 and L% of children showed a moderate-
to-high risk of poor intake by ClI and UPF,
respectively, mainly in those one to three years
of age, and coming from the urban areas. Be-
‘ause the study was done during the mango
season, risk scores were recaleulated exclud-
ing mangoes from the scores, finding an in-
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crease of children at risk with the CI (94%)
and the UPF (84%), mainly in children from
the rural arcas. 20% of the children had retinol
levels of less than 20 pg/dLL.

The study indicates that in the southwest
region of the country, vitamin A deficiency is a
health probleni. Mango was shown to be an
important dietary source seasonally, and indi-
cates that solar drying of mangoes may be an
appropriate intervention. huplementation of
mango-drying activities began in April 1992.

The relationship between the CI/UPEF and
serum retinol was tested, with the objective of
determining the usefulness of Cl and/or UPF
as arisk indicator. The UPF was found to have
high sensitivity, but very low positive predict-
ability.

*Centro Nacional de Investigaciones en Salud Materno
Infantil (CENISMD), Santo Domingo, Dominican Repub-
lie; Institute for Nutrition for Central Ameriea and
Panama (INCAT), Guatemala City, Guatemala; Vitamin
A Field Support Project (VITAL)Y, 1616 North Fort Myer
Drive, Suite 1210, Arlington, VA 22200, 1°'SA
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THE VITAMIN A INTAKE OF LACTATING AND NON-LACTATING NON-PREGNANT WOMEN IN
RURAL WEST-JAVA AND LOCAL FOOD RESTRICTIONS WHICH LIMIT THEIR VITAMIN A

INTAKE

S. de Pee*, C.E. West*, W.A. van Staveren*, Muhilal**, D. Karyadi* *, J. G.A.J). Hautvast*

Data on vitamin A intake of lactating and
non-lactating non-pregnant women were col-
lected in four rural villages in Bogor district,
West-Javie A vitamin A intake questionnaire
and questions about food restriction were ad-
ministered to 21 lactating and 20 non-lactating
non-pregnant women per village.

The vitamin A intake questionnaire devel-
opedused afood frequency format, The IVACG
guidelines for developing a vitamir A intake
questionnaire were used in order to become
familiar with local food consamption and
preparation practices, and for food availabil-
ity investigations. Based upon the findings from
the preliminary observations and interviews,
the format for the food frequency question-
naire was chosen. IFor the 30 most consumed
provitamin A-rich vegetables, women were
asked about the frequency of cooking per week
or month, whetherthe vegetable was prepared
alone and/or mixed with other foods (such as
vegetables, tahua, salted fish), what amount of
the vegetable was used, and with what fre-

quencey. Inthat way, the very variable ways of

preparing vegetable dishes which influence
the portion size to a large extent were taken
into account. To estimate the portion caten,
the women were asked with how many people
they shared the dish, For caleulation of in-
take, equal portion sizes were assumed. For
vegetable consumption from dishes not self-
prepared, a question was added about fre-
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quency of consumption of bought and received
dishes. For most frequently consumed
(pronitamin A-rich fruits, milk produets, eggs,
fish, and meat, the questions were as follows:
how many times do yvou take or buy the fol-
lowing foods, in what quantity, and which part
do you ecat yourself? I7at intake was estimated
from the amount of oil used for cooking, which
appeared to contribute the largest part of the
fat intake. The last question of the question-
naire dealt with consunmption of vitamin prepa-
rations. Vitamin A content of the foods were
taken from Indonesian, East Asian (FAO), and
Malaysian food composition tables, and the
intake of nutrients was caiculated from food
intake using the MICRONAP progranune for
food consumption calculations. Questions
about food restrictions were asked at another
meeting with the respondents. Each woman
was asked which foods she did not eat, for
what reason, and for how long.

Data on vitamin A intake and food restric-
tions limiting the vitamin A intake will be pre-
sented for the total of 84 lactating and 80 non-
lactating non-pregnant woniwen interviewed,
and comments will be given on the methodol-
ogy used to estimate vitamin A and fat intake.

Nepartment of Human Nutrition, Wageningen Agri-
cultural University, Wageningen, The Netherlands

FNutrition Research and Development Centre, Bogor,
Indonesia
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BOLIVIA VITAMIN A DEFICIENCY PREVALENCE ASSESSMENT

A. Botelho*, MA, E. Lara*, R. Lopez*

During 1991, the Ministry of Public Health
of Botivia carried out a vitamin A deficiency
prevalence survey in a random sample of chil-
dren between one and five years of age, living
inthe poorest areas of the country. The sample
of 1000 was stratified by ccologic zone (alti-
plano, valle, llano) and by urban/rural loca-
tion. The survey evaluzted serum retinol by

the method of Bessey and Lowry, and risk of

inadequate vitamin A consumption per IVACG
Simplified Dietary Assessment Guidelines. It
revealed an overall prevalence of serum reti-
nol below 10 pg/dlL (deficient) of 0.1%, and
below 20 pg/dL (low) of 11.3%; 48.3% had se-
rum retinol concentrations below 30 pg/dL.
The highest prevalence was found in the rural
areas of the “altiplano,” 17.6% low, and the
“Nanos,” 12.9%. The results of the survey were
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presented during a national seminar and three
regional workshops attended by personnel of
public and private institutions who, after in-
terpreting the results, recommended the com-
ponents of a comprehensive program to re-
duce vitamin A deficiency. The National De-
partnient of Nutrition and the National Com-
mittee on Deficiency Diseases have developed
the National Vitamin A Program around these
recommendations, and have begun implemen-
tation in coordination with the regional sani-
tary units, NGOs and local units of the Minis-
tries of Education and Agriculture.

*Department of Nutrition, Ministry of Public Health,
La Paz, Bolivia; Vitamin A Field Support Project (VI-
TAL), 1616 North Fort Myer Drive, Suite 1240, Arling-
ton, VA 22209, USA
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THE PREVALENCE OF VITAMIN A DEFICIENCY AND IRON DEFICIENCY ANEMIA OF

PRESCHOOL CHILDREN IN PANAMA
E. De Caballero*, D. Nelson**

The Department of Nutrition conducted an
assessment of vitamin A deficiency and iron
deficiency anemia in a national random sample
of 1600 ¢hildren 12-59 months of age. Chil-
dren in systematically selected double-census
segments in four health regions, representing
96.7% of the total population, were screened
for clinical signs of xerophthalmia, measured
for height and weight, and had a4 mL venous
blood sample taken. Each ehild’s mother or
caretaker was interviewed to assess the child's
risk of inadequate intake of vitamin A-rich
foods using a modification of the IVACG Sim-
plified Dietary Assessment Guidelines. The
data collection was condicted by eight two-
person teams of a nurse and a laboratory tech-
nician trained to colleet the required data,
standardized prior to the initiation of survey
data collection, and supervised by MOII nutri-
tionists and laboratory staff throughout the
survey.

Blood samples were taken to regional labo-
ratories where hemoglobin and hematocrit
values were caleudated. The samples were then
sent to INCAP in Guatemala, where retingl
levels were analyzed using spectrophotometry.
Data were entered and analyzed in Panama
City using EPI INFO software, and the find-
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ings will be discussed.

Analysis of retinol levels revealed that 6.1%
of the sample were less than 20 pg/dL (low),
and that 28.2% were less than 30 pg/dL (mar-
ginal), indicating that vitamin A deficiency is
not a national public health problem in

danama. However, disaggregation of the

sample by ethnicity showed that the indig-
cnous populations had significantly lower reti-
nollevels, with prevalence rates 2, I3, and 47%
for severe (10 pg/dL), low, and marginal lev-
ols, respectively.

Using a modified version of IVACG's Simpli-
fied Dictary Assessment methodology, VITAL
found that 47 and 37% of the children were at
moderate to high risk of poor intake by Con-
sumption Index (CI) and Usual Pattern ¢f Food
Consumption (UPF), respectively.

Indigenous children showed significantly
higher prevalence rates in the moderate to
high risk groups, 63% by CI and 51% by UPF.

¥Department of Nutrition, Ministry of Public Health,
Panama; Institute for Nutrition for Central America and
Panama (INCAP), Guatemala City, Guatemats

FVitamin A Fiel:d Support Project (VITAL), 1616 North
Fort Myer Drive, Suite 1240, Arlingten, VA 22209, 115A
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PREVALENCE OF XEROPHTHALMIA AND RI
CHILDREN IN THE EXTREME NORTH PROVI

E.A. Atina*, M.R. Wilson* *

A survey to determine the prevalence and
‘auses of blindness, visual impairment, and
the risk of vitamin A deficiency in the Ex-
treme North Provinee of Cameroon was con-
ducted between April 17 and May 22, 1092,

Screening for xerophthalmia was condueted
on 5000 children under the age of six, ran-
domly selected from a multi-stage, clustered
sampie stratified by ecological zone. Dictary
assessment and anthropometric measure-
ments were carried out on a 20% systematic
sub-sample, plus cases and controls matehed
for age and sex.

A modified version of the IVACG Simplified
Dictary Assessment Guidelines was used 1o
assess the risk of inadequate intake of vitamin
A. Venous blood was collected on a non-repre-
sentative sub-sample of children and serum
retinol determined using HPLC.

Results

549% of eligible children were found to be at

high risk of inadequate vitamin A intake. 22%
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of the serum retinol samples were “low” (<20
pg/dL). 31 children (.61%) had clinical signs of
xerophthalmia with 24 (.5%) having Bitot’s
spots. The prevalence of xerophthalmia dif-
fered among four topographical regions from
ahigh of 91%in the flood plains region to . 12%
in the plains. Findings will be presented at the
IVACG meeting and at national information
dissemination workshops to help design na-
tional policy and possible follow-up interven-
tions.

*Nutrition Service, Ministry of Public¢ Health, Yaoundé,
Cameroon

HCharles R. Drew University of Medicine and Sei-
ence, Los Angeles, CA, USA

Other collaborators included Vitamin A Field Sup-
port Project (VITAL), 1616 North Fort Myer Drive, Suite
1240, Arlington, VA, USA and Organization de Coordi-
nation pour lx lutte contre les Endémies en Afrique
Centrale (OCEAC), Yaoundé, Cameroon
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THE IMPLICATIONS OF URBANISATION FOR VITAMIN A DEFICIENCY AMONGST

CHILDREN IN SOUTH AFRICA

A. Coutsoudis*, D. Mametja*, C.C. Jinnabhai*, H.M. Coovadia*

Increased urbanisation of rural populations
has led to approximately 7 million South Afri-
cans living under appalling conditions on the
fringes of major cities. It is likely that vitamin
A status of ehildren in such conditions may be
compromised. Accordingly, we assessed the
vitamin A status of children living in a repre-
sentative peri-urban informal settlement. We
also used the opportunity to field-test the fea-
sibility of the conjunctival impression cytol-
ogy (C1C) test, which has not been previously
used in South Africa.

A random representative sample of 190 pre-
school children (3-6 years of age) was se-
lected from Besters, an informal settlement
within nietropolitan Durban, South Africa. The
following investigations were performed:
anthroponietry, serum retinol and CIC, IFor
the CIC one specimen was taken {rom the
inferior temporal conjunetiva of each eye.

No child had obvious clinical signs of vita-
min A deficiency. The mean serum retinol of
169 children tested was 20.8 £ 7.4 pg/dL (mean
+ SD). Nine children (%) had vitamin A defi-
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ciency (serum retinol < 10 pg/dL), and 75 chil-
dren (44%) had poor vitamin A status as de-
fined by serum retinol < 20 pg/dL. CIC was
performed in 185 children, and revealed that
18% had poor vitamin A status as defined by
two abnormal conjunctival specimens. Serum
retinol levels in the abnormal and normal CIC
groups were significantly different.

The CIC test was a feasible and reproduc-
ible method for field studies; however, it cor-
related poorly with the traditionally accepted
serum retinol threshold of deficiency, in this
population where overt vitamin A deficiency
is not prevalent. In conclusion, this survey has
demonstrated that, regardless of the measure-
ment tool, there is a prevalence of sub-clinical
vitamin A deficiency in this typical peri-urban
informal settlement and accordingly we sug-
gest that these children should be targeted for
intervention strategies.

*Department of Pacdiatrics & Child Health, Univer-
sity of Natal, PO, Box 17039, Congella, 4013, South
Africa
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Country Director
{elen Keller International/Burkina
['aso

/o Dr. Siaka Diarra, Mresident,

ABPAM

001 BP H5H88/565H8

Ouagadougou 01

¢ Burkina Faso

Telephone: 226-31-15-17
[Facsimile: 226-30-67-67
Mr. Allen K. Luneta

- Deputy Executive Director

National Food and Nutrition
Commission

Box 32669

Lusaka

Zambia

Telephone: 260-1-227803

Dr. D.K.W. Lwamafa

ADMS/Nutrition

Ministry of lealth

PO Box 8

Iintebbe

Liganda

Telephone: 256-12-20200
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International Centre for Diarrhoeal
Discase Research, Bangladesh
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Bangladesh

Telephone: 880-2-601519
Facsimile: 880-2-883116

Telex: 675612 1CDD BJ
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Telephone: 967-1-231256/8
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Mrs. Lucie Malaba
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Researcher

University of Zimbabwe

PO Box MP167

Mount Pleasant

Iarare

Zimbabwe

Telephone: 263-4-30:3211

FFaesimile; 26:3-1-732828

Dr. Mohamed Mansour

Nutrition Advisor
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1616 N, Fort Myer Drive
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U'SA

Telephone: T03-811-0652
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Mrs. Nancy Martelly
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Telephone: 509-15-8686

Faesimile: H509-15-8686
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Nutritionist, Food and Nutrition
[ nit

Ministry of Health
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PO Box 992
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Telephone: 267-353561
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Suite 700
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- Telephone: 202-659-0024
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CTelex: 6811107 NUFOUND
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Director, Nutrition Department

: Ministry of Public Health

I’O Box 503
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London School of Hygiene and
Tropical Medicine
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Sciences

National University of Benin
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Cotonou

Benin

Telephone; 22-9-3:31940

Facsimile: 22-0-313550

Mrs. Thokozile Ncube
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Ministry of Health

PMD Matabeleland North
PO Box 111

Bulawayo

Zimbabwe

Telephone:; 263-9-62914
IFaesimile: 263-9-77015

Mr. Aphrodis Ndagiylmfura
Head, Micronutrients Programme
Ministry of [Health
¢/0 UNICEI-Kigali
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XV IVACG Meeting


http:256-12-200.17
http:I1-22-791-(.16
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Ghana

Telephone: 233-21-666851
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Ouagadougou
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Facsimile: 266-300968
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. lowa State University
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3252 Molecular Biology Building
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FFederal Ministry of Health and
Social Services
8 Harvey Road, Yaba
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Development

The Carter Center
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USA

Telephone: 404-872-1122

Facsimile: $04-872-9601
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Indonesia

Telephone: 62-21-520-7297
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Dr. Chet Raj Pant

Nepal Netra Jyoti Sangh

Vitamin A Child Survival Project

PO Box 335, Tripureshwor
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Telephone: 977-1-172-376

Facsimile: 977-1-223-999

Facsimile 2: 977-1-227-505
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Telephone: 809-927-1540
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Telephone: 31-8370-82589

Facsimile: 31-8370-8:3342
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Foundation
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U'SA

Telephone: 619-155-6:480

IFaesimile: G19-153-6217
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PO Box N-78
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Iacsimile: 2:33-21-77-1:338

Ms. Anne Ralte
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Helen Keller International

90 Washington Street

15th Floor
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Telephone: 212-0.413-0890
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Tropical Medicine
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- Telephone: J1-71-927-2003

Facsimile: 31-71-136-42:30
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Mrs. Eugenia Saenz de Tejada
Coordinator, Unidad Pro-Vita-A

- International Eyve Foundation

Hospital Rodolfo Robles
Diagonal 21 v 19 Calle, Zona 11

CGuatemala 0101 1
CGuatemala

Telephone: 502-2-7:3005:3
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Country Director
Helen Keller International/Niger
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Niamey
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Telephone: 227-73-50-26
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Tropical Medicine
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Keppel Street

London WCIE THT

[United Kingdom
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Associate Executive Director

lelen Keller International

90 Washington Streoet

15th Floor

New York, NY 10006

U'SA

" Telephone: 212-9:13-0890
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3 United Nations Plaza

" New York, NY 10017

U'SA

Telephone: 967-1-2:31256/7
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Assistait Professor

Dana Center for Preventive
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Johns Topkins Hospital
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Telephone: 410-955-3572
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Dr. Mahendra Sheth
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UNICEF Khartoum

PO Box 13358

Khartoum

Sudan

Telephone; 2.19-11-16:381

[Facesimile: ST3-161-04-42

Telex: 098424105 SCO SD
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Windhoek
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Food and Agriculture Organization
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Telephone: 396-5797-30141
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International
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MC PO Box 653, Makati
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Telephone: 6:3-2-818-99-86

[Facsimile: 63-2-818-7-1-08
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Dean

Johns Hopkins University

School of Hygiene and Publie
Health

615 N, Wolfe Strecet

Baltimoie, MDD 21205-2179

U'SA

Telephone: 110-955-3510

[Faesimile: 110-955-0121

Dr. Anne Soweli

Research Chemist

Centers for Disease Control

MS-IC18, 1770 Buford Tighway, NE

Atlanta, GA 30311-372]

U'SA

Telephone: 10-1-188-1426

FFacsimile: 40-1-188-1609

Mrs. Th, Ninuk Sri Hartini

Lecturer

Gadjah Mada University

Clinical Epidemiology and
Biostatistics

i PO Box 12436

Yogyakarta H5281

Indonesia

Telephone: 62-271-6:3388

Ifaesimile: 62-274-6:3388

[Faesimile 2: 62-271-650706
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Makerere University

Child Health and Development
Centre

PO Box 7072

Kampala

Liganda

Telephone: 256-54 1684

[Facsimile: 256-53 1350

Dr. Rebecca J. Stoltzfus

Assistant Professor

The Johns Hopkins University

sSchool of Tygiene and Public
[Tealth

Division of Iluman Nutrition

615 N. Wolfe Street

Baltimore, MD) 21205

USA

Telephone: 110-955-2786

IFaesimile: 410-955-0196

Mr. Timothy Stone

Consultant

CIDA

200 Promenade du Portage

Hull KIG OG-

Canada

Telephone: 613-730-1709

Dr. G. Subbulakshmi

Professor :nd Head

SNDT’s Women's University

Juha Road

Bombay 400019
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Dr. Augustinus Sutanto

Principal Investigator (CSP-2
Project

Provincial Health Office NTB

Jin, Kesehatan /1
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Indonesia

Telephone: 62-136.4-2240:3

[Facsimile: 62-364-21055

Facsimile 2: 62-364-27513

Dr. A.K. Tabibul

lelen Keller International

PO Box 6066 Gulshan

Dhaka 1212

Bangladesh

Telephone: 880-2-325628

IFacsimile: 880-2-81:3:310

Telox: 6112940 ADAB Bl

Mrs. Julia Tagwireyi
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Ministry of Health

Kaguvi Building, Central Avenue
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[Larare
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Telephone: 263-1-70:2.454

FFacsimile: 263-1-791 169
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[elen Keller International

PO Box 6066 Gulshan
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Telephone: 880-2-325628
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lowa State University
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Telephone: 515-2940-2616/3068
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Telephone; 62-21-720-8416
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" Faesimile: 313-936-8109
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Dr. Alberto Torres
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CHR/Waorld Health Organization
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Geneva 27
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Telephone: 41-22-791-264 1

Mr. Ronald Toussaint

- Save the Children
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It Lauderdale, FL 33340
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 Telephone: 509-153-795

Facsimile: 509-150-036
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Mail Stop K-24
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I USA
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o IFacsimile: $0-4-188-4479

. Ms. Charito S. Tuason
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Telephone: 632-501-526
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Dean
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Telephone: 66-2-516-9890
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Dr. Anna Verster
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- Telephone: 203-483-0090
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" New Delhi
- India

- Prof. Fernando E. Viteri
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INTA, University of Chile
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Macul

Santiago 5510

Chile

Telephone: 562-221-5062

Facsimile: 562-221-1030

Ms. Ruth Wamatuba

Ministry of Health

PO Box 43314
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Telephone: 254-2-725105
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73, Lodi Estate

New Delhi 110003

India

Telephone: 91-11-690-401
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