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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 vitamiin 
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 al(l its accoml)a- 
nying blin(lness. As part,of this service, IVACG 
has l)repared guidelines and recommendations 
fbr 
A 	 assessing the r-egional distribution and mag-


nitude of vitamin A deficiency; 

A 	 develo)itg inteivention strategies and 

methodoiogies to control vitamin A (lefi-
ciency; 

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

A 	undertaking research needed to support 
the assessment, intervention, andl evalua-

tion of programs. 

Monographs published by the International 
Vitamin A Consultative Group are 

" Guidelines.frthe Eradication of Vitamin 
A Deficiency and Xerophthalmia (1977) 
(available in English and French)

" 	 Recent Advai'es in the Mletabolism, and 
ARcn Advansin th deeaism andFunctlion of Vitla m in A aio 'dJTheirRela lion­

ship to Applied Nutrition (1979) 
" The Safe Use qfVitaninA (1980) (available 

in English and French) 
" 	 The Symptoms and Signs of Vitamin A 

Deficiency and TheirRelationship to Ap-
pliedNutiition (1981) (available in Spanish 
only) 

" Biochem ical Methodology lbr the Assess-
ment .of Vitam in A Status (1982) 

A RepriintsofSelected Meth odsfor theAn aly-
sisof Vita miA a nd Carotenoids inNu tri-
tion Surveys (1982) 

" Periodic,Large Oral Doses of Vitamin A 
for thePrevention of Vitamin A DeJiciency 
and Xerophithalinia:A SumAm:y of9Expe-93 
riences (1984) 

A A Decade of Achievement: 77Te htterna-
tional Vitainin A Consultative Group 
(IVACG) 1975-1985 (1987) 
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A 	 The Safr Use of Vitamin A by WomenDuring the Reproductive Years (1986) 

(available in English, French, and Spanish) 
A Biochemical Methodology .fbr the Assess­

iment ofC.7rotenes (1987) 
A Guidelinesfor the Use of Vitamin A in 

Emnergency andRelief Operations(1988) 
A 	 Vitamin. A Supplements: A Guide to 77Teir 

Use in the Treatment and Prevention of 
Vitamin A Deficiency and Xerophthalmia 
(published by the World Health Organiza­
tion in conjunction with IVACG anid UNICEF, 
1988) (available in English and French) 

A 	 Guidelinesfor the Development of a Sim­
plified Dietary A,;sessment to Identijy 
Groups at Risk Jbr Inadequate Intake ofVitamin A (1989) 

A 	 Methodologies br Monitotring and Evalu­
ating Vitamin A De i:iency Intervention 

r 
AroJrams (1989) 

A Nutrition Communicationsin Vitamin A 
Progranms:A Resource Book (1992) 

A A Brfie'Guide to Current Methods of As­
sessing Vitamin A Status (1993) 

These reports areavailable 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. 

Printed in the United States of America. 
Library of Congress Catalog Number 93-79863 
ISBN Number 0-944398-22-7 
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Abbreviations Used inThis Report
 
ALRI 	 acute lower respiratory infection 

ARI 	 acute respiratory infection 

AVRDC 	 Asian Vegetable Research and 
Development Center 
confidence interval (also means 
"consunption index") 

CIC conjunctival impression cytology 

DGLV (lark green leafy vegetables 

DPT (il)ht heria-pert ussis-tetanus 
vaccination 

DR/R 	 didehydroretinol/retinol 
EDP 	 Essential Drugs Program 

EPI WtIO Expanded Programme on 
Imnmunization 

FAO Food and Agriculture Organization 
of the I Inited Nations 

HKI lelen Keller International 

HPLC high-performance liquid 
chromatography 

ICCIDD International Council for the('ot l lefiiecyREo 	IdinCo(ntrol of Iodine D~eficiency 

D~isorders 
ICDS 	 Integrated ('hild Development 

SerViC('s 

ICN 	 International ('onference on 
Nut rit io 

ICT 	 imlpression cytology with transfer 

IEC 	 infornmation, education, an(I 
(onununicat ion 

IECT 	 infornmation, education, an( 
coinminuication training 

INACG 	 International Nutritional Anemia 
Consultative Group 

IU 
IVACG 

HIV-1 

KAP 

MRDR 
NGO 
OR 
ORT 
PAMM 

PEM 
PVO 
RA 

RBP 
RCT 
RDR 

RR 
TFNC 

UNDP 

UNICEF 
VAC 
VAST 

WHO 
XN 
XIB 

international units 

International Vitamin A 
Consultative Group 
Human Immunodeficiency Virus 
Type 1 
knowledge, attitudes, and 
practices 

modified 	relative dose-response 

nongovernmental organization 
odds ratio 

oral rehydration therapy 
Program Against Micronutrient 
Malnutrition 
protein-energy malnutrition 
private voluntary organization 
retinoic acid 

retinol-binding protein 

randomized clinical trial 
relative (lose-response 

retinol equivalents 

relative risk 

Tanzania Food and Nutrition 
Centre 

United Nations Development 
Programme 

United Nations Children's Fund 

vitamin A capsule 
Ghana Vitamin A Supplementation 
Trials 
World Health Organization 
night blindness 
Bitot's spot 
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Introduction
 
The International Vitamin A Consultative ical vitamin A deficiency, consequences for 

Group (TVACG) is an organization dedicate(I human health and development of vitamin A 
to reducing the prevalence of vitamin A deti- deficiency, and functions of vitamin A. Col­
ciency worldwide. Established in 1975 with leagues had opportunities to share perspec­
support from the U.S. Agency for International tives at 17 exhibits and during study tours, 
Developnent, IVACG continues to analyze is- discussion periods, and social events. This re­
sues related to the etiology, treatment, anti port attempts to convey nmuch of the material 
prevention of vitamin A deficiency. IVACG ac- l)resented and some of the discussion that 
tivities involve scientists, programmers, and followed. 
policy makers throughout the world who are Recent landmark (evelol)ments have in­
working to prevent this nutritional (leficiency. spirel political commiment to the virtual 
Through its interiat ional meetings, IVACG pro- elimination of vitamin A deficiency as a public 
vides a forum for new ideas, encourages inno- health problem within the decade. IVACG 
vations, recognizes imporlant research find- strongly supports this goal. Although the diffi­
lugs, increases awareness of the latest survey culties of reaching it are enormous, the 
data, andlpronmotes action programs. progress to date is impressive. Emphasis on 

Representatives fro. 51 countries were moving from small projects to larger, more 
among the 294 policy makers, iml)enentors, comprehensive programs and making use of 
and scientists in health, nut rition, biochemis- the knowledge of successes alnd obstacles ex­
try, agriculture, horticulture, an(l develol)ment periencedl by colleagues in many countries 
who participated in the XV IVACG Meeting, will build on this progress. 
held 8-12 March 199:3 in Arusha, TInzania. At the meeting, IVACG chair Dr. Abraham 
Throughout the five-day program, 132 oral, Ilorwitz eml)hasizet: "The persistence of vita­
poster, and video preseotations addressed the min A deficiency anywhere in the world is 
theme "Toward Comprehensive Programs to cruel, because it exposes mothers and chil-
Reduce Vitamin A I)eficiency." Presenters also dren to great risks; it is immoral, because it 
focused on research concerning progress in ignores basic human values; and it is unac­
changing dietary behaviors related to vitamin ceptable, because it can be prevented." 
A, newer methodologies for assessing subclin-

XV IVACG Meeting 3 
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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 AConsultative 
Group 
Mrs. Zakia Meglji, Deputy Minister of Health, Tanzania 

1030 Break 
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-ii 

Monday 8 March 	1993 (continued) 

1050 	 National Symposium Session 
Chair: Dr. B.B.O. Mmbaga 

1050 An Overview of the National Programme for Prevention and Control 
of Vitamin A Deficiency and Xerophthalmia in Tanzania 

Mr. C.R. Temalilwa 
1115 Vitamin A Capsule Distribution Through the Primary 

Health Care System: The Tanzania Experience 
Mr. M.Kweba 

1140 Monitoring Impact Through the Sentinel Xerophthalmia 
Surveillance System 

Dr. Godwin Ndossi 
1205 Discussion and announcements 

1230 	 Lunch 

1400 National Symposium Session 
Chair: Dr. Godwin Ndossi 

1400 Dietary Approaches for the Control of Vitamin A Deficiency in 
Tanzania 

Mr. L. Mselle 
1425 Information, Education, Communication and Training in the Vitamin 

A Deficiency Programmne in Tanzania 
Mrs. Hidaya Missano 

1450 Initiation of Control of Vitamin ADeficiency Through 
Primary Health Care 

Dr. B.B.O. Mmlbaga 

1515 	 Break and Poster Session on Activities for the Control of 
Vitamin A Deficiency in Tanzania with presenters available 

1600 National Symposium Session 
Chair: Ms. Joyce Ilamisi 

1600 Public Health Measures in the Control of Vitamin A Deficiency: 
A Proposal to Control Intestinal Parasites 

Prof. C. Kihamia 
1625 A Proposed P)an for Tea Fortification, vith Vitamin A 

Mr. C.R. Tenmlilwa 
1650 Discussion and announcements 
1730 End of (lay's formal sessions 
1900 Reception at Novotel Mt. Meru Hotel 

Deputy Minister of Health and the Local Organizing 
Committee 

8 XV IVACG Meeting 



Tuesday, 9 Marc: 

0800 

0900-1800 

0900 

0910 

0940 

1000 
1000 
1010 
1020 

1030 


1100 

1100 

1130 

1200 

1230 

1400 

1400 

1420 

1440 

1500 

XV IVACG Meeting 

'993 

Set up for poster sessions: Progy am Issues and New Human 
Research on the Functions of Vitamin A 
Program Issues and New Human Research on he Functions of 
Vitamin Aposter sessions on display, presenters available 1515-1600 

Projects to Programs: What does it take9
 

Chair: Dr. AbrahamiHorwitz
 
International Perspective
 

Mr. James Greene
 
National Perspective
 

Dr. Festo Kavishe
 
National Perspectives Panel
 

India: Dr. Vinodini Reddy
 
Brazil: Dr. Leonor Santos
 
Philippines: Dr. Florentino Solon
 

Break
 

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
 

Lunch 

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 
S-cial Marketing in the Prevention and Control of Vitamin A 
Deficiency: An Unfinished Agenda 

Dr. Joseplh Sclafani 

Discussion 



LLI
 
Tuesday, 9 March 1993 (continued) 

1515 Break and Vitamin A Program Issues Poster Session with 
presenters available 

1600 Vitamin A Program Issues 
Chair: Dr. Moses Chirambo 

1600 Evaluation of APolicy of Routine High Dose Vitamin A Therapy for 
Children Hospitalized with Measles 

Dr. Greg Hussey 
1615 Vitamin A Supplementation in Bolgatanga-Frafra District Ghana: 

Costs ald the Window of Opportunity for Integration with EPI 
Dr. Dyna C. Arhin 

1630 Vitamin ASupplementation in Chikwawa District, Malawi: Mother's 
Knowledge, Delivery Strategies, Missed Opportunities 

Mr. John M. Barrows 
1645 Vitamin A Status and Lactation in Indonesian Women: A Randomized 

Trial of High-Dose Supplementation in the Post-Partum Period 
Dr. Rebecca J. Stoltzfus 

1700 Factors Affecting the Utilization of Community Based Micronutrient 
Interventions in Eastern Indonesia 

Dr. Peter Fajans 
1715 Factors Associated with Coverage of Vitamin A Capsule Distribution 

in a District in Central Java, Indonesia, 1991 
Dr. Hamam Hadi 

1730 Summary of Vitamin A Program Issues Poster Session 
Dr. Benny Kodyat 

1745 Discussion and announcements 
1815 End of (lay's *ormalsessions 
1915 IVACG Steering Committee dinner and meeting 
1915 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 Childhood Morbidity: 
Reports fromt Clinical Trials 
Chair: Dr. Alfred Sommer 

1050 Vitamin A Supplementation Reduces Severity of Childhood Illnesses 
in GhaiLa 

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 11 
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Wednesday, 10 March 1993 (continued)
 
1400 

1445 

1445 

1455 

1505 

1515 

1530 

1550 

1620 

1620 

1635 

1650 

1705 

1720 

1735 

1800 
1900 

12 

Poster sessions with pIvsenters available: 
Consequencer for Human Health and Development of Vitamin 
A Deficiency
Newer Methodologies for Assessing Subclinical Vitamin A 
Deficiency
Special Presentations on Vitamin A Distribution 
Chair: Dr. Aaron Lechtig 
Vitamin A Deficiency in Infancy 

Dr. Barbara A. Underwood 
Safety of Vitamin A SupI)lementation Through EPI in Bangladesh 

Dr. Andres de Francisco 
Delivering Vitamin ASupplements at Immunization Contacts 

Dr. Nicholas Cohen 
Prerequisites for the Initiation of "Universal" VAC Distribution: 
A Policy Think Piece 

Dr. red Greiner 
Discussion 

Break 

Newer Methodologies for Assessing Subelinical 
Vitamin A Deficiency 
'hair: Dr. James A. Olson 

Indicators of Vitamnin A Status: An Overview 
Dr. James A.Olson 

Issues of Using Dietary Methods of Assessment for 
Vitamin ADeficiency 

Dr. S. Ismail 
Issues Related to Clinical and Histological Methods of Assessment for 
Vitamin ADeficitncy 

Dr. Alfred Sommer 
Issues Related to Biochemical Methods of Assessment for 
Vitamin ADeficiency 

Dr. David Ross 
Summary of Consequences for Human Health and
Development of Vitamin A Deficiency Poster Session 

Dr. Michael Latham 
Discussict and announcements 
End of (lay's fornmal sessions 
IVACG Steering Committee dinner and meeting with IVACG Regional 
Representatives for Africa 

XV IVACG Meeting 



Thursday, 11 March 1993 

0800-0830 Set up for poster sessions: Dietary Behavior and Surveys 

0830-1715 Thursday poster sessions on display, presenters available 1530-1615 

0830 	 Linking Vitamin A to Other Micronutrient Issues, 
e.g., Iron and Iodine 
Chair: Dr. Anna Verster 

0830 Iron Deficiency: The Global Persl)ective 
Dr. James Cook 

0850 Overview and I Ipdate of Iodine Deficiency 
Dr. Rainer Gutekunst, 

0910 Panel discussion on Linking Vitamin A to Other Micronutrient Issues, 
e.g., Iron and I)(line
 

Dr. James Cook
 
Dr. Rainer Gutekunst
 
Dr. Saiuel G. Kahn 

Dr. Frederick Trowbridge 

0950 Effects of an Oral Iodine Preparation on the Stability of 
Retinyl Palnitate 

Dr. ,James A. Olson 

1005 Role of Vitamin A in Nutritional Anemia: Recent Sudies in Pregnant 
Women in Indonesia, Children in Ethiopia, and in Laboratory A.imals 

Dr. Clive E. West 

1020 Discussion 

1040 	 Break 

1100 	 Agency Commitments for the Virtual Eradication of Vitamin A 
Deficiency by the Year 2000 
Chair: Dr. Suzanne Harris 

1100 Food and Agricultural Organization of the United Nations 
Dr. Franz Sinmersbach 

1115 UNICEF 
Mr. David Alnwick 

World Health Organization 
Dr. Barbara A. Underwood 

1145 World Bank 
Mr. James Greene 

1130 

Administrative Committee on Coordination-Subcommittee on 
Nutrition (ACC/SCN) 

Dr. Abrahamn Horwitz 

1200 
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Thursday, 11 March 1993 (continued) 

1215 Discussion and announcements 

1230 
 Lunch
 

1400 Agency Commitiaents for the Virtual Eradication 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
 
Sureys 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 

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 

0910 

0920 

Helen Keller International 
Dr.Joseph Sclafani 

Prevention of Vitamin A Deficiency Tl"ough Breast feeding 
Promotion: The Role of Wellstart International 

Prof. Vicky Newman 
The Roche SIGH4T AND LIFE Task Force: Reflections on Past, and 
Future Activities 

Dr. John Gmiinder 
0930 Asian Vegetable Research and Development Center 

Dr. Romeo Opefia 
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 Vitamnin A Research 
Dr. Frank Chytil 

1200 Closing remarks 
Dr. Abraham Horwitz 

1230 End of fornmal sessions 

XV IVACG Meeting 15 



Saturday, 13 March 1993 

Study tours organized by local committee in Tanzania. 
A 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 Ha District 

XV IVACG Meeting 
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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. 	 Teng.,'ru Horticult ural Activities
 
Mr. R.E.A. Swai
 

2. 	 lE' Materials
 
Mrs. Ilidaya Missano
 

3. 	 Red Palm Oil
 
Mr. (;.T. Ndunguru
 

4. 	 Diet Modification
 
Mr. L. Mselle
 

5. 	 Knowledge, Attitudes, and Practices Study in Shinyanga 
Mrs.F. Maganibo 

6. 	 Solar Drying in Tanzania
 
Mrs. Generose Mulokozi
 

7. 	 Solar Drying Vitamin A-Rich Foods
 
Ms. Mary Linhan
 

8. 	 Laboratory Sup)ort to the National Programme on Vitamin A 
Deficiency 

Mrs. (enerose Mulokoz" and Mr. Claver Temalilwa 

Tuesday, 9 March 	1993 

1515-1600 Vitamin A Program Issues Poster Session (set up 0800 Tuesday) 

1. 	 Characteistics of Non-Responsive Bitot's Spots in Nepal 
I)r. Filippo (urtale 

2. 	 FAO/Aust ralia-Nutrition Improvement Project, Vietnam: 
A Multisectoral, (ommunity- Based Approach to Addressing Food 
and Nutrition lProl)hems 

l)r. Tu Ngu 

3. Relative Prolection of One Oral 100,000 IU or 200,000 IU Dose 
Vitamin A Against I)eficiency 

!)r.,Jean IlIuJ)hrey 

4. 	 Vitamin A Supplementation: A Must During Supplementary Feeding 
in Relugee ('amups il Zil)at)we 

Prof. N.Z. Nyazemna 
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Tuesday, 9 	March 1993 (continued) 

5. 	 Inlegration of the I)elivery of Vitamin A Supplements to Infants and 
Post-Partum Wenien into the Rouline Ilnrianization Program on 
Lomlbok Island, Repul)ilc of Indonesia 

Dr. Augustinus Sutanto 
6. 	 Integration of Vitamin A ('aipstle Supplementation Into Operation 

Timbang: 	A Team Approach 
Ms. Charito S. 'mson 

7. 	 Evalmtion of the Nat ioial Xeroplhthalmia 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 Moniality Associated with Vitamin A Deficiency during 
HIV Infection 

L)r. Richar(l I). Semba 
9. 	 Moleculr Mechanisms of Action for Vitamin A-Derived Hormones 

Dr.Magnis Pfahl 

Wednesday, 10 March 1993 

1400-1445 	 Consequences for Human Health and Development of Vitamin 
A Deficiency Poster Session (set up 0800 Wednesday) 

1. The Impact of Vitamin A Sull)ementation in Preschool Children 
in Iringa, Tanzania 

Dr. Godwin D. Ndossi 
2. 	 Effect of Vitamin A Supplementation on Growth and Morbidity of 

Preschool ('hihireit in a Growth Monitoring Research Project 
in Sout her India 

Mrs. ['sha Ruamakrishnan 
3. 	 The Relationship Betven Vitamin A Status and Severity of Acute 

Respiralory Tract infect ions in Children 
Dr.(;reg lIussey 

4. 	 Effect of a Single Oral I)ose of Vitamin A (200,000 IU) on Morbidity
in Acute Measles Cases Recruited at Urlban Clinics in Ndola, Zambia 

IDr. (his lj(ollede 
5. Determinants of Vitamin A l)eficiency in Northern Ghana 

Dr. Saul 	Morris 
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Wednesday, 	 10 March 1993 (continued) 

1400-1445 	 Newer Methodologies for Assessing Subclinical Vitamin A 
Deficiency Poster Session (set up 0800 Wednesday) 

6. Can Conunnity Serum Vitanin ALevels be Used for Predicting the 
Risk of Xeropthalmia? 

Ms. Atmarita 
7. Serum Retinol and Acute Phas,- Proteins of Children 

in Northeni Ghana 
l)r. 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 	AStatus in Preschool Indonesian Children as Measured by 

the Modified Relative-Dose Response Assay 
Dr. Michael .1.Dibley 

10. 	 Comparisons of Vitamin A x-ssessment Techniques in Indonesian 
Children an(l Further Refinement of the Modified Relative Dose 
Response (MRI)R) 

Ms. Shery' Tanumihardjo 
11. 	 Relation Between Iml)ression Cytology Test and Trachoma 

Dr. Serge Resnikoff 
12. 	 Assessment of Vitamin AStatus in China by the Modified 

Conjunctival 	Impression (ytology (CIC) Method 
Dr. flan Ya-shan 

13. 	 A Comparison of Senim Retinol Levels and Conjunctival Impression 
Cytology Results in Young Children in Ghana 

Dr. David A. Ross 
14. 	 Assessment of Vitamin AStatus by a Prototype Dark Adaptometer 

I)r. Nathan Congdon 
15. 	 Risk Factors for Xerophthalmia in Nepal
 

Dr. S.K. Khatry
 
16. 	 Villages in Transition: Elevated Risk of Micronutrient Deficiency 

I)r. William I). I)rake 
17. 	 Experiences in Training and IUse of Modified Versions of the IVACG 

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

is. 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 IIKI 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 l-iumphrey 
21. A Simplified Food Frequency Method to Assess Relative 

Vitamin AIntake 
Dr. RebeccaJ. Stoltzfus 

Thursday, 11 March 1993 

1530-1615 Dietary Behavior Poster Session (set up 0800 Thursday) 

1. 	 Production, Vitamin A Content, and Consumer Acceptability of a 
"Instaltized" Sweet Potato Product Prepared in the Form of a 
Gruel 	Beverage or Puree Paste: Experience in Guatemala 

Dr. Jesus Bulux 
2. 	 Dietary Habits an(l [3-Carotene Rich Food Intakes of Children (6-12

Years of Age) Parlicipating in the Dr. M.G.R. Nutritious Meal 
Programme 

Dr. Rajaminal 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 Linehan 
6. The Assessment of Vitamin AI)eficiency in Three Cities in 

Mozambique 
Dr. Manuel L.Romano .Julien 

7. 	 Kamuli Blindness and Vitamin AIeficiency Survey 
Dr. Medi Kawuma 
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Thursday, 11 March 1993 (continued) 

8. 	 Vitamin ADeficiency in the Dominican Republic 
Dr. Hugo R. Mendoza 

9. 	 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 AIntake 

Dr. Saskia de Pee 
10. 	 Bolivia Vitamin ADeficiency Prevalence Assessment 

Dr. David Nelson 
11. The Prevalence of Vitamin A Deficiency and Iron Deficiency Anemia 

of Preschool Children in Panama 
Dr. David Nelson 

12. Prevalence of Xerophthalnia and Risk of Vitamin A Deficiency 
Among Children in the Extreme North Province of Cameroon 

Mr. Emmanuel Atud Atina 
13. The Implications of Urbanization for Vitamin ADeficiency Amongst 

Children 	in South Africa 
Ms. Anna Coutsoudis 

1900-2030 	 Video Presentations at Novotel Mt. Meru Hotel 

Chair: Ms. Ann Burgess
 
1900 From Darkness Into Light
 

Mr. Naznil Islam
 
1920 The Vitamin AChild Survival Project
 

Dr. Filippo Curtale
 
1940 Ending Hidden Hunger
 

Dr. Aaron Lechtig
 
2000 Vitamin A and Child Survival
 

Ms. Nancy Haselow
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Exhibits 
Chair: Dr. Miriam Chavez 

Exhibits on display during coffee breaks and poster sessions on Tuesday, Wednesday, 
'hu rsday, and Friday. 

A 	 Solar DIying (organized by Tanzania Food and Nutrition Centre and VITAL). This 
exhibit includes a (lemonstration of the technique, and shares information from 
a)plications in the following countries: 
-Tanziia--Tanzania Food and Nutition Centre 
- lail i-save the (hildren
-I)ominican lRepuhlic-Fundaci6n para el Desarrollo Comunitario, Inc. (FUDECO) 

A 	 The Nutrition Foundation, Inc. 
Dr. Suzanne Illarris
 

A Tanzania Forud and Nutrition Centre
 
Mrs. Sylvia F. Shao
 

A \Vilanin A\ Assessment Manual
 
Is. Sherry Tanuniharjo and Dr. James Olson
 

A \Vellslar' llt ermat ional
 
lrof. \'icky Newmnan
 

A FA() luhlicntions and Vitamin A Activities in Africa
 
Dr. Ndiaye (iheikh and Dr. Franz Simmersbach
 

A hhelen Keller lnteri'alional
 
Ms. Nancy Ilaselow
 

A ('le'aringhomse on Infant Feeding and Maternal Nutrition
 
Ms. Man-Ming Ilng
 

A VI'I'AL
 
Ms. Mary Linehan
 

A Task Force SI(G IT AND LIFE
 
I )r.,John (iinder
 

A W(rlIview International Foundation
 
Mr. Nazrnl Islam
 

A lProgramn Against i\Iicronutrient Malnutrition (PAMM)
 
I)r. Frederick L. Trowbridge
 

A Food and Nutrition Boar(d, Government of India
 
Mrs. Shashi Praba Gupta
 

A World Iealth (Organizalion Micronutrient Deficiency Information System
 
A 	 Xcrophtlll/in ('lub Bllitin 
A 	 linlternatioal Eye Foundation, Guatemala 
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XVIVACG MEETING 8-12 MARCH 1993 • ARUHA, TANZANIA 
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INAUGURATION
 
The XV IVACG Meeting was inaugurated in 

tile scenic town of Arusha, sit uate( at the foot 
of Mt. Meru, a 15,000-foot volcano, in north-
ern Tanzania. Dr. Festo Kavishe, managing di-
rector oflhe Tanzalia Food an(l Nutrition Cen-
tre, exten(led a warni welcome to delegates 
anld gratitu(le to USAID, UNI('EF, WHO, UNDP, 
the local organizing committee (chaired by 
Mr. C.R. Temalilwa), local businesses, the 
IVACG Steering ('oinmit tee, and the govern-
ment ,)f'lanzania for making possible this larg-
est IVAC(; meeting to (late, dedicated to trans-
lating tle goals of vitamin A (leficiency pre-
vention into reality ( 1).* Mr. E. Moyo sketched 
th- act ivit ies of a ('oot i hat is co amitte(I to 
meeting this challenge, as reflectedl by the 
vision, ol)jectives, (liverse membership, and 
accoml)lishments of Tanzania's own National 
Vitamin A Consultative Group (2). 

Local, regional, and international represen-
tat ives of t ,nite(l 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 (leputy minister of health of Tanza-
nia (10) l)laced 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 tnderlying dietary 
causes through relevant food based and nutri-
tion edlucation measures (3,4,6). Vitamin A 
deficiency rarely occurs in isolation. Rather, it 
tends to result in conjunction with a diPt of 
inadequate variety, quality, and quantity (3,6). 

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

The fact that the IVA(*G Meeting was being 
held in East Africa, with its success stories 
and future challenges, was alluded to in the 
o)ening remarks. Speakers drew attention to 
tile systemi-itic efforts of Tanzania over the 
past 20 years to achieve a coordinated micro­
nutrient (leficiency control strategy through 
supplementation, (lietary in)rovement, and 
(in the case of iodine) fortification (3,4,10). 
Within the context of widespread nalnutri­
tion in the Horn of Africa, hope was expressed 
about the chances to unite "comnlitment 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 tie 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
sessment, analysis, and action (the "triple A" 
approach) (9). 

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

on pp. 57-63 herein) 
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VITAMIN A NATIONAL SYMPOSIUM 
The National Vitamin A DeficiencyControl Program inTanzania 	 the Canadian International DevelopmentAgency (CIDA), the International Programme

in the Chemical Sciences (IPICS), the Swed-INTRODUCTION (11) 	 (SAREC), UNICEF, WIIO, FAG, and the Inter­
ish Agency for Research Cooperation 

Based on anecdotal information from health
workers, review of data from schools for the 

national Development Association (IDA).
The country has adopted two major inter­blind, and returns of the sentinel xeroph-

thalmia surveillance system and community-
ventions for combating vitamuin A deficiency:
capsule distributionbased surveys results, it is clear that vitamin A 

through the Essential
Drugs Program (EDP) and l)romotion of in­(leficiency and xerol)hthalmia are important creased consumption of dietary sources an(ll)ublic health prol)lems in Tanzania. The Tan- of breastfeeding. There is limited fortificationzania Food and Nutrition Centre (TFNC) esti- of margarine, infant formula, and commercialmates that 1.36 million Tanzanians or 6.1% of weaning foods, but these foo(s are consumedthe l)opulation are vitamin A defticient, 98% of by relatively affluent families only. These in­whom are children under 6 years of age. It is terventions are supported bIy the sentinelfurther estimated that there are 10,000 chil- xerophthalnia surveillance system; the infor­dren suffering from xerol)ht halmia at any one mation, education, and communication train­time, with 2000-4000 new cases of blindness ing (IECT) progran; the primary health careevery year. system; and several research programs.While vitamin A (leficiency is more severe The biochemical laboratoryin drought-stricken areas 	 at the TFNCof the country supports ongoing research and programnmoni­(Singida, Shinyanga, Dodoma, Tabora, parts toring and evaluation. Assays in place includeof Arusha, Mara, Kilimanjaro, and Kigoma), it retinol and beta-carotene analysis by high-per­has been also observed in areas where vita- formance liquid chromatography (HPLC) andmin A-rich foods are plentiful (Iringa, Kagera, assessment ofsubclinical vitanin A deficiencyKilinianjaro,. Witbi a given area, remarkable by conjunctival impression cytology (CIC).differences in the severity of the problem are Laboratory personnel are in the l)rocess of'found between villages or even between dif- setting tip the relative dose-respons,: (RDR)ferent sections of the same village.

A second 	 and modified RDR techniques.5-year national vitamin A (lefi- The national goal is to eliminate, 'famin Aciency control program is now in effect. The deficiency and iodine deficiency disorders andprogram is managed and coordinated by a multi-sectoral cmmittee, the National Vitamin ACon-	
to reduce anemia by one-third the 1990 levels 

sultativ-, Group (NVACG). The group is chaired 	
by the year 2000. Tangible achievements made
 
to date in meeting these goals are in part due
by the assistant commissioner for agriculture to wide collaboration in research and trainingres)onsible for extension services, and TFNC with numerous international agencies and uni­is the secretariat. Members come from the Mu- versities. In collaboration with the Programhimbili Medical Centre; the Ministries of Health,

Agriculture, and 	
Against Micronutrient Malnutrition (PAMM),Education; the Ministry of


Conmmnity Developnent, Women's Affairs and 
a 3-year program was recently developed to

complement and strengthen ongoing interven-Children; Sokoine Agricultural University; Na- tions. Introduction of fortificalion strategiestional Prevention of Blindness Committee; and has been proposed to complement capsulethe coordinator of the xerophthalmia surveil- distribution and dietay al)proaches.lance program. UNICEF, WIO, FAG, and IDA 

are exofficio members. Financial support has 
Several essential elements for a sustainable 

community-based control program have beencome from the Swedish International Develop- identified over the last 10 years. These includenient. Authority (SIDA), the International De- an institutional base with technical and mana­veioplment Research Centre (IDRC) of Canada, 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-targeled capsule distribution pro-

gran has been in effect since 1987. Included in 
the kits oft he Essential Drugs Program (EDP) 
are 50,0)0-Il. capsules. The 50,000-IU (lose 
was recommended by the Ministry of Health 
because of fear of toxicity in cases of misuse. 
Through the EIDP l)rogram, cal)s-les reach 
rural dis)ensaries an(l health centers. Second-
ary and tertiary health facilities are not su)-
plied with EDP kits, but l)lans are under way 
to supply them. The capsules are given in ac-
cor(lance with WHO recommendations, modi-
fied for Tanzania conditions. Indications for 
sul)l)lemenlation are active xerol)hthalmia, 
measles, maraslnus, kwashiorkor or marasmic 
kwash iorkor, persistent diarrhea, bronchial 
lneulwonia, bronchiolitis, tuberculosis, and 
whooping cough. 

Recently, surveys and monthly inventories 
revealed large stocks ofcal)sules 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 
andl xerophlthalnia. Training workshops were 
conducted by TFNC in all districts, and charts 
describ)ing tie diagnosis and management of 
vi.amin A deficiency and xerophthalmia were 
distributed to all disl)ensaries and health cen-
ters. As a result, capsule utilization has al-
rea(ly increased. A study to assess the knowl-
edge, attitu(le, and l)ractice of health workers 
toward supplementation an(I the flow of cap-

sules is under way. To ensure effectiveness of 

this strategy, communities are now being 

traine( in the ilent ification of children at high
risk of developing xerolhthahnia for referral 
to health facilities h 

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

Dietary approaches nclude promotion of 
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breastfeeding and imlprovel child feeding prac­
tices, production and consuml)tion of vitamin 
A-rich fruits and vegetables, production and 
consumption of red paln 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
nmunities in child feeding, an(1 health exten­
sion services provide hygiene education. 
Multisectoral committees are resl)onsible for 
coordination of the )roject activities and for 
involving communities in identifying problems 
and designing interventions. After 1 year, home 
gardening has almost doubled, alh 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 addition, a manual of dietary 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 vitain A (eficiency 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. Coin­

pleted forms are sent to TFNC, where the data 
are compiled and analyzed. 

The system is used for monitoring trends of 

xerophthalnia, assessing the impact of inter­
ventions, and (locumenting the geographical
distribution, affected age groups, and associ­

ated diseases. To encourage better reporting, 
a newsletter is being l)lanned to provide feed­
back from the surveillance system to vitamin 

A deficiency control program implementers. 
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INFORMA TION, EDUCATION, somi4asis (bilharzia) (17). IntestinalCOMMUNICATION, 	 hel-AND TRAINING (IECT)
(15) 	 minths and schistosomiasis are prevalent inTanzania. These parasites are an underlyingThe goal of the IECT component is to ira- cauzse of protein-energy malnutrition (PEM),prove knowledge, attitudes, behavior, and anemia, and vitamin A deficiency and areskills of targeted populations in overcoming among the top 10 health problems in the coun­nutrition problems. IECT also builds the ca- try. Cl~ikren are most often infected.pacity of institutions to provide solutions.

In Tanzania, 	 In the past, the control of intestinal hel­both governmental -'.nd non- minths and schistosomiasis depended ongovernmental organizations provide nutrition health education, provision of clean water,training and education. Communication tec'.- and ilmproved sanitation. However, such pro­niques include ra(dio, )rinted materials, for- grams demonstrated virtually no impact onrnal and nonformal courses, and training semi- the problem. With the availability of effectivenars for the lay press. All approaches include drugs (altbendlazole, anthelmintic, and prazi­vitamin A (leficiency. quantel), a deworming program is being un-
There are indications that the piogranu may dertaken as a collaborative effort of thehave resulted in improved knowledge, but not Ministry of Health; Ministry of Education andin changed behavior. Limitat~ons of the present Culture; Ministry of Community Development,IECT component inciude lack ol well-estab-
lished 	 Women's Affairs and Children; local govern­needs assessment procedures, inad- ment; TFNC; Muhimbili Medical Centre; andequate sect oral collaborati.n, poor communi- some nongovernmental organizations.cation infrastructure, inadequate institutional In addition to drug therapy, the programcal)acity, and lack of a monitoring and evalua- includes micronutrient supplementation (in­tion system. Efforts are now under way to cluding vitamin A) and participatory healthstrengthen IECT by developing materials and education. Funding is expected to come fromconducting training specifically for the con- UNDP, Rockefeller Foundr.tion, and the Childtrol of vitamin A deficiency. 	 lskSurvival Force. 
INITIATION CF CONTROL OF VITAMINDEFICIENCY THROUGH A 	 Tea Jbr/ijication with vitantin A: a pro-PRIMARY HEALTH
CARE (16) 	 posed research plan (18). Tanzania plans tobegin riti ,nin A fortification of a widely con­sumed ,ooc'. Feasibility studies will be con-The l)rimary health care system has begun a ducted fom t i a, vegetable oil, and sugar. Of thespecial initiative in Dodoma, a dry region in three food;, ;:ea appears most suitable becausecentral Tanzania. Key elements of this interven- it satisfies most of the criteria of a suitabletion include promotion of breastfeeding and vehicle: it is centrally processed and distrib­proper weaning practices; promotion of pro- uted by one company, it is a popular beverageduction, l)reservation an(l consuimption of foods consumed by the whole l)Opulation includingrich in vitamin A and fat; prevention of intesti the target group (preschoolers and women), itnal worm infestation; increased immunization is affordable, and fortification is technologi­coverage (especially against measles and cally feasible and inexpensive. Furthermore,whooping cough); and increased recognition ,he tea company is willing to cooperate uponof clinical eye signs of vitamin A deficiency. successful coaipletion c feasibility studies. 

PROPOSED 	 Note: Repor's of oth;"icactivities for theRESEARCH ACTIVITIES control oj vitaitn A deficiency in TanzaniaUnder time national vitamin A deficiency con- vleregiven (it a1l.1. ;er,,Wssion. 7hese includedtrol l)rogram, research activities are conducted horticultu re; iijlrn'aion, education,to better understand the problem of vitamin A 	 and
communication, diet (iV~n.Ufica/ion; prcseitdeficiency in Tanzania. Two proposed activi- vation of vitan in A-rich .fods by solar dry­ties were p~resented. ing; prodhction of red paln oil; and labora-Public healthi measures in the control of tory support. Ab!_iracts fJ'presettations dur­vitamin A deficiency: a proposalforthe con- ing the national syifposiin are included introl oj intestinal parasites and schisto- iei abstraclssection offhi,; ,neetinq report. 
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XV IVACG MEETING SCIENTIFIC PRESENTATIONS
 
Vitamin A Projects to Programs: 

What Does It Take? 

'Two key presentations were liade during 
this session. In le first, I)r..laues (jreele(1)) 
characterized the p)roCss of' "s(aling-up" 
projects to lrogramsl'r n ifro ilternalional 

pers)ective, anI in lhe second, lDr. Festo 
Kavishe (20) (,scri d itle e\voltf ion of' the 
national programll inl'lanzania. These were fol-
lowe( by ('a, s( three coitlies:tudies froi)i 
India (21), Brazil (22), and the Philiplines (28). 

AN INTERNATIONAL PERSPECTIVE 


Dr. Greene (19) highlighted tihe key role of' 
local delively systeiis in making the transi-
lion froi )ilot proi jects totnational progrlams 
that involve (liet (livel'sifation, Stl)l)lemen-
tatio, and forltification. S)ec'ifically, local sys-
terlis liust learn how to cope with scaling-up, 
especially inimproving lhui' infal'll('tul'e anl 
organizational abilities. T1\wo basic Inodels for 
scaling-up were desc'ribed: 1) organizational 
growth and 2) large-scale plrograi expansion 
from snall pilot projects. 

Organizational growti us:ially involves an 
informal phase of building ('re(lil)ility and con-
stituent sup)ort and of exl)erimentation and 
team effort, with an evolution of practices 
that, )rogressively define what, is to be (lone. 
Later l)hases involve consoli(dating and (lefin-
ing more clearly the functional roles of mali-
agement. an( ol)erations as the organization 
expan(ls. Scaling-ull) small projects, on the 
other hand, requires (lecisions about exactly 
which proiject elements are to be nationalized 
and which r'esotu''es (physical, financial, and 
human) will be explicitly needed to exl)an(l to 
a program. It was argued that ea('h mo(lel 
should (lemonstrate inlter'vention effectiveness, 
feasibility, and efficiency uller anlici)ate(l 
progran ('onldit ions bef'ore going to scale wit i 
an appropriate inix of services alI resources. 

The choice of intervent ion will influence 
the mix of sect ors that. iiust ('lla)orate intihe 
Context f a f)r()grlam. Foir exani)le, wher'eas 
the scaling-up of vitamin A supplementation 
would remain within the health sector, ('enltral 
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food fortification wo1ul( require ac('ive partici­
palion of private food industry and govern­

"egulafory agellcies. 

would likely involve agricultire, food,and edu­
cation sectors. 

h DseIent )ietary change 

THE TRANSITION PERIOD 

During tle ")ro'ject to progral" transition, 
there is a need tIomainltain cnstaicy in tihe 
definition of the prolhlii and in tlhe measure-
Illenl of' (leficiency. For examl le, adoplt ion of 
new or (lifferenl )tlto'ltme indicalors overt ime 
may confo(nd efforls I iozmitor change and 
therefore program impac, or'lead to red(lfin­
ing of' bot theil)'irogrii olJectives and the 
target l)ol)alio. 

The shift in enijphasis from a single l)ro~Ject 
intervention to a inix of inlerveitilis within a 
program changes the information needs for 
assessing effectiveness and le crileria for 
evaluating the ilnl)act )f('olihbined strategies. 
For example, adding col)onenlts to a single 
intervention may )e exl)e('ted to improve over­
all effectiveness, but new criteria will be 
needed tojudge whether the i(''elental costs 
justify the incremental gains in out('ome. 

As attention shifts from effecl iveness and( 
feasibility of l)rojects to the ol)erational costs 
and ini)act of programs, adequlate l)anning, 
training, management an(I superxision, and 
flexibility to adapt to mult icult ural needs of a 
larger population become the (eteilrninants of 
l)rogram success. Supervision will need to be 
sensitive to levels of l)erformance, ('onsistent 
over time, flexi)le, freqlenlt, anI responsive. 

The need for sl)ecial niiit oring an(I evalha­
tion systems must be emplhasized, as illust, the 
l)robable nee( ior sonme lorni of continuing 
external assistance during the transition pe­
rio(l, albeit, perhaps on a declining scale until 
the p)rogram stabilizes. 

Ir. Greene not edI lhat the change inmoot iva­
tion to prevenlt vitalmuin A def'iciency, i.e., from 
blindness preventi(on to inl('lle ('hil( survival, 
has strengtleelld lie case f'or ('omprehensive 
and effective prograins. Alt ho)ugh eftl'five in­
lervenltions are available, (l(('isioIn making 
about their in('lusioun in l'(granms shoul( rest 
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on Cst-efecti'eness and efficiency consider-
ations. 

A NATIONAL EXAMPLE: TANZANIA 
Dr. Kavishe (20) focused on the essential 

processes that shaped tile development of a 
national vilamin A progran, which included 
deciding how to advocate, mobilize resources, 
and secure early in the program the necessary 
l)olitical su) I)or and technical competence.
Attention wis placed ol raising national aware-
hess and establishing national goals with tile 
assistance of iiternat ioal agencies. Effortswere niadle toinarr)w thn gal between theavailaeility of intrnational resources and theat ional caacity to access and allocate s resorces for vitnin A deiciency lrevention.
There was an 	early appreciation of the inter-
aT 	 io beta weeni talie iologional ani social flae-tors in ethe genesis ofviamin A ldet iciency andthe need for multidiscillinary and multisec-

oral al)l)roaclhes. Iiportantly, the necessary
inst itutional bases for achieving sustained, et* 
fe(l ive act ion exist ill Tanzania. 

A national capacity for research was 
achieved through training and technology 
transfer with international collaboration. Pi-
lot l)rojects enabled an early al)l)reciation of 
limits to the actual delivei.;of large-scale pro-
grams that effect ively target groups at highestrisk. 

The first 5-year l)rogram, launched in 1988,
eml)loyed largete(l cal)sule distribultion )lus
dietary al)proach, K':th reinforced by strong
informnation, education, and communication 
(IEC) Sul)port an (lelivered through the exist-
ing infrastructure. Supportive systems for 
lanagement, monitoring, evaluation, and labo-

ratory assessnent were strengthened. Tile 

multisectoral National Vilamin A Consultative 

Group was formed to provide policy guidance

and strategic oversight. It was necessary for 

le Tanzanian government to msStre seed ftind-


ing for tle program, which was then able to 

attract external fun(ling ssistance. The rood-

est aclievenrents of the first )rogran, coul)eld

wit lh the increased international focus on vita-

nmil A, a.-stred fuiji
fun(ling of a second 5-year 

I)rograin by the World 
 Bank. The following

factors have cont ribute(d to the rapid develop-

ilnent of the Tanzanian program: 


1. 	the idenitification of a national lead agency,
tile Tanzania Food aid Nutrition Centre 
(TFNC), to mobilize anI organize resources
and to coordinate progrmi development, 
implementation, monitoringand evaluation, 
ard development of the human resources 
capacity 

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

3. 	 priority attention to human resource (level­
opment and the collaboration of local )lan­
ners with external counter)arts to demys­
tify the planning process and to reinforce
national confidence about the ade(luacy of
their own capabilities

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

The modest achievenmnts of Tanzania idi­
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 
an(] I)ublicize
the )roblem 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) starte(d a national supplementa­
tion program in 1972. It was initially a velical 
l)rogram but has since been integrated into 
the primary health care system. Disrul)tions in 
capsule sul)plies and weak IEC components
have often resulted in low coverage. The need 
to refocus towar(d (ietary interventions was 
long ago recognized and is now being fully 
pursued. New (ietary sources of vitamin A are
introduce(l, where practical, and conventional 
sources are actively promoted. While )rogress 
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has beei fliade, it lIus been diffictllt to secure 
adequate funding to de\elo) sistainil ile local 
opt io01s. 

In Brazil (22), the prograli is organized and 
funded by the National iistiltite of Nutrition, 
Ministry of elealth. Supplements delivery 
started in 19M, integrated with Ilie natioafl 
imnuiiizalion system. Adoption o1 lhe pl'ro-
gramn, however, is at th(' dis'retion of stale 
and local governllletlls, which lut1st provide 
local logistic support. As a resullt, very few 
states have had c(011il(0us olist rilntioll over' 
the years. This silulatioll gives rise to (oncerni 
al)out the stability oI the iprogram it cllnges 
in political leadership lead to changes in pli-
orit ies. 

Iln the Philippines (23), Ierseverance and 
(mtinuling avlocacy over the lpast 2) veal's 

have ensiured political com'mitment andil'tnd-
ing for vilamin A deficien(cy )re'ention. The 
l)rogran lus Ibeen successfiil in linking nul-
tiple secto's togethlwr to address Ificrollilt ri-
ent deficieiioies and ill obtaining the collabo- 
ration (oi the c(011 erc'ial inedia, especially 
radio I)roadciLcasters, in comnunicating clear 
nut rit ion miessages. 

Vitamin A Programs: How Do Wie 

Know They Are Working? 
)r. .John Mason (2-1) reviewed basic tenets 

ofmlitoring ail ealiatwling l)l'ogranls, Ls 'well 
as the choice OF inli('atolrs and l)r'ogranl come-
lolients to which they could he applied, to 

ssess whel'i, a lrogram is reaching its pre-
established goals. The importance of' building 
niollitoring syst ('lls int o progranis at the out-
set wiLs notel. Iln pract ice, however, few pro-
grans have this provision, l)restimably because 
of funding ('ostraints. A lolicy (ecision to 
('ontinlu(insly evalh I f(grams is re(llire(lrate 
such that siliveillan( 'e syst lis (al Ie (lesigne(I, 
budgeted l'or, cii (ore ('clpo-I'arrieI oiIt as a 
lenlt of prograiii )ackages. 

Eva'valtal in (l' imlact is of't en a inuch larger, 
oftln sep)al'd e anoI costly exe'rcise 1,t1 Iaty 
not Ie l,cessary if ilipa('t has Ibee ( ellioil-
stratedl ill pilot pro,'jects or i' similar prigrals 
have been evalutat e Ipr'eviously unier re re-
sentative conodfitio)ns. Thus, liioiitoring "pro-
cess" s well as iliterni(ialte status inlicators 
is oflei iatd(quat fr' )r(grams. The mtix of 
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interventions will determiine whi'hIproce.s 
indicators may he most suitalble. (Coverage is 
tlie commonest lierl''oiriiiaiie itiodicat i apt)Iied 
ill prgrall e\'ahtll i is, requiring 'areufl delei­
nitioli of toIarget groupls. 

l)r. Ignatius l'arwit jo (25) described teie Il­
donesial program eXperieli'e as it was origi­
nially designed al( as it has since evolved into 
a1 nullt isectoral natinial prograii( overthe ptst 
20 years. The I)rograin currelntly emlploys vita­
rin A suzpplenilttation, fortification (still on 
a regional aod evaluative IiLsis). and an array 
o dietalry diversificalion me1casures throf gh 
social marketing efforts. lreliminary findinigs 
were lpreselte(d frolll a 1-l-year follow-ul) a­
tional xero)phtlallilia survey, carried out hlst 
year il Indoiesia. which servel to illustrate 
tIle use of ire- ,n(I p()st int ervelnt ion compari­
sons for evaliaaling the impact of' a program 
(26). Ihe same sanple sites as inl a 1978 na­
tional xerophthalinia survey were revisited to 
determine changes i l)revalence, to identify 
areas still harboring a xerophthalia problem 
of'public health significance, and to it.tenipt 
to identify factors related to successful con­
trol. The evaluation not ed re(luct ions iii preva­
lence of from 71 to 955%9,, infer­leading to anceitwihteeelto fsiw"Io­
entce thati withi the exception of*some "p~ock­

ets," xeroplhthalmia is now unler control ill 
Indonesia. 

A lively (iscussion focused on tihe .alidity 
of pre- arid l)ostintervention comparisons, 
given that observed changes in outcome could 
be attributed to nonintervention and develop­
mental factors. For examl)le, in the cme of 
Indonesia, attention was dhrawn to the nearly 
66% reduction in the )roportion of the )oI)ula­
tion below the 1)overty line and totihe increased 
measles immunization coverage dluring this 
intersurvey )erio(d. It was suggestIed that the 
intelpretat ion of p)rograil illilact could beIten­
hanced by comparing ar'Ls coveu'el by the 
prograin with areas n(oit covere(l. The Indone­
sian fata are clur'ently undergo ing analysis. 

This dliscussioin, hoiwever, also raised imi­
l)oralit (llestins il)out which tylpvs (4i sur­
veillance inli(icato's and cutfofis shoiulld be 
eml)loyed forl deciding when, where, and hbow 
to lhase out a short -teu'nl )rogral, slim'h as 
senianual vitainil A supl)hementation, ani 
replace it with fonger-tern strategies. Enil a­
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s w'is placed on tile lied to carefully liionii-
tor status changes illa )olpulation undergoing 
program withdrawal or transition from short-
to long-t erm (e.g., fh)t(-I hased ) int ervent ions. 

Operational Issues 
()ral and poster presentati(ns throughout 

the meeting higllighte(d I)( licy issues m , rt-
polel l)drogram experiences at different points
aloiig tile con1tiiuulil (of""testing tile process" 
to "going lo scale" (19)1. Papers dealt with 
connuniIt '-lased delivery ()f large doses of 
vitamin A (27-1)) and Ilie efficacy of'vitamfin 
A treatiment andIp)llylaxis in high-risk lar-
get groups (:31-36). lowev'i; in line with the
clear need to address flind iamntal dietary 
causes of vitamill A (leficien(cy, a number of 
Iapers Icused oi foo(l-hased and social nIra-
ket ing approaches to increase tilie Sup)ly and 
('onsumption of vitamin A-rich foods (28,37,
38). Factors hat affect vitafitn A efforts within 
health care systemus were highlighted (26,39,
40)."Missed O)ortunities"(2S)and "windows 
of o)portunity" (27) were repeate(lly identi-
fied witl respect to integrating vitamin A in-
terventions ino existing health care and food­h~si~(.tve

b~ased strategies. Irrespective of the tye of' 


intervention, missed opl)ortunities that are 

a(e(luately chanct erize(l were viewed 


l) se( slaleies fIl(,typ ofa 


as win-
dows of opportunily to iml)rove ('overage aid 

effe('lIV(,il(ss llntl'fulur(. 


VITAMIN A SUPPLEMENTATION 
leriodic delivery of large oral doses of vita-

nin A coml)rises a nkj()" short-term strategy
for' controlling xerol)hthaliia in the commu-
nity (41) an( has Ibeen shown to effectively 
re(luce morlality (42). Large-dose vitamin A 
therapy is also the l)riniary treatment for 
xerol)hthaliiiia (.13). 'Yl'pically, the dosage is 
provided in (apsular form, although tile oily
sup)lement may also be (lisperse(d from a 
bottle,as in lnlia, or by a canister. 

Communily-Iased vitamin A delivery is 
widely held to he unsustainable uiless it('all
)e largete(I (30) an(l suc''essfully integratel

into health services such as growlh imonitor-
ing (36), hlie Expanded Programme onimln-
nization (EPI) (44), and other primary health 
care l)rograms (26,29,39,40). Careful analysis
of decades of national f)rogran experience in 

India shows that vitamin A suilplClentation 
inthe community has been hampered by inter­
ruptions in supplies, inalequate supervision 
and (-(ordinat ion, an(l low levels of awareness 
and parlicilmlion in the community (21). In
Bangladesh, the effectiveness of large-dose 
vitamin A delivezy is recognized, )Iut it is 

.. ,y :q'. lhat a balanced strategy is 
one that concurrently develops effective, long­
term ap)roaches to diversify tihe diet of high­
risk populat ions. Plans are need(led for scaling 
down capsule (list ribut ion once dietary-based 
vitamin A strategies are in place and are 
deemei effective, as monitored by proper sur­
veillance mechanisms (30).

Reports of cal)s1le (listribution at this meet­
ing i(lentified mechanisms of local delivery, as 
well as characteristics and practices of health 
care Irovider_ and (intended) reci)ients, that 
may affect progra, nerformance. In a(dition,
supplement doage levels were evaluated. 

SYNERGISM BETWEEN THE
 
COMMUNITY AND HEALTH PROVIDERS
 

Several studies in Southeast Asia observed 
"synergismn" in vitamnin A capsule coverage

when local health providers and the commu­
nity worked together. A four-province survey
in eastern Inlonesia reported that over half 
(51%) of mothers and children regularly at­
tended local health posts ("posyandu") when 

services were jointly proviO(d by subdistricthealth center staff ("puskesmas") and village­
based posyanlu staff; when either one alone
 
operated a clinic, only 25- 33% of mothers regu­
larly atten(ie(l (26). 
 Other factors related to
 
improved attenolance were an active neigh­
borhood women's group (dasa wisnma), close
 
proximity of a village to a puskesmas, educa­
lion of the head of household, and the regular­
ity of micronutrient (vitamin A an(l iron tab­
lets) supplementation at the posyandu, em­
l)hasizing the need to meet supply and deliv­
emy requirements once "demand" has been cre­
atel. 

Similarly, inthree )rovinces in the Philip­
pines, teaming-up local leaders with rural 
health midwives to weigh children and peri­
odically (listribute vitamin A capsules led to 
increase(d part i('ipation in the national growth­
monitoring l)rogram ("Operation Timbang") 
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and also increased ('apsule coverage (36). 
Evaluation of a routine, district vitamin A 

deliveiy program in ('Central ,Java, Indonesia, 
revealed that -70% of eligil)e preschool 'hil-
dren had received vitamin A during two previ-
ous 6 niont hly rounds: 589/%received )oth cap-
stiles and 82% received at least one capsule. 
Coverage was higher in villages where the 
benefits of'vii amin A had been )reviously dis-
cussed by health workers. It was felt that 11ia-
ternal knowledge of xerol)htlhania and its 
consequences, and of the prot e(t ive effect of' 
vitamin A, may have influenced sulplplement 
receipt by children (29 ). 

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

Experiences were reported or, 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 l)ublic 

health )roblem, such a linkage l)ermits moth-
ers to be given a large (lose of vitamin A soonafter childbirth (along with the 1'G vaccine 
when this occurs within the first lostIu 
month). It also allows infants to bereached, 
possibly with low loses of vitanin A, several 
times through lhe fiirs year of lift (e.g., vith 
the DPT series and measles vac('ine) (44). Eriy 
EPI conlacts may movi(le timely )pl)o(4Erli-

ties to intervene given empirical evidence that. 
l)reastfe(l infants may be receiving ina(lequate 
(aly amounts of vitamin A fron l)reast nilk 

even before 6 niontis of age (45). 
On Loml)ok, Indonesia, a Minist ry of Ilealth-

nongovernmental organization pilot project to 

integrate vitamin A with the EPI in 18 villages 
was expan(le(d over a 20 month period to 84 
villages (30% of the island's populat ion). Dur-

ing this time, the project dosed 77% of all 
postpartum women wit h a 200,000-1U vitamin 
A capsuile. Eighty-five percent of all infants 
received a I)IPT-2 vaccine and 50,000-11. vita­
mini A at 10 weeks of age; 58% of tie 78% of 
measles-vaccinated children at 9 months of 
age were also dose(d with 50,000 IltT.hlleout-
reach also alpeared to stimulate a high level 
of coverage (84%) of older preschool children 
with 200,000 111 (46). Program costs and the 
degree oflprogram ('ompliance related to NGO 
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involvement were not reporled. 
The EPI as a "window of o)portunity" ap­

pears to remain valid even where government 
programs run at lower levels of coverage and 
timeliness. It a district EPI survey in Ghana, 
-0)% of all infants received their I)PT-3 and 
-5,0% their measles vaccinations between 6 

and 11 mont hs of age, represent ing contact 
opport unit ies for vii amin A supplementation. 
An estimated 849/o of children had received 
their measles vaccine by age 24 niontlis, rep­
resenting a c'lear opport unity to (lose children 
at least once during the first 2 years of life. 
There was essentially 1o 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 al)out the safety of 
combining the administration of a moderately 
high (lose of vitamin A (50,000 IT) 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

ceive 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 (losing. No other differ­
ences in morbidity or irritability were observed 
(47). The reported fr'equency and relative risk 
of a bulging fo'itanel 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
nin A alone (48). The clinical significance of a 
transient bulge in the fontanel is unclear and 
was considered ;i point for further discussion. 
-lowever, these findings suggest that a tran­

sient rise in intracranial pressure may be ex­
pected in some infants when 50,000 IU (and 
presumably more) of vitamin A is adminis­
tered concurrently with the DPT vaccination. 

"Under-5" growth monitoring represents an­
other underutilized op)porltunity 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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der5 clinic attendance (iropped and with it 
the 01)1)otunity to snll)hwleint ol(ler preschool-
ers. Ilowever, at each age, only -20% of chil-
(Iren who were weighed in the clinics ha(d 
been dosed with vit amin A. In this culture,
maternal knowledge of xerol)hthalnija and(vi-
tainin A did not influence coverage; rather,
lack of consistentcapsule supplies and iiad-
equate national promotion oflhis strategy were 
deemed reasons why these "iissed opport-
nities" had not yet he)(cotlvert(ed into vita-min 2)Atotcs 

,(contaits
rAin (28). 

VITAMIN A WITHIN PRIMARY HEALTH 
CARE SYSTEMS 

Perhaps the I-'gest "scaling-ti)" ofan initial 
l)'imar'y health ('are J)i')je't into a full-scale 
iallth and niutrition program has occurred 
with the go\'(erillent of hn(lia's lltegrated Child 

I)eveh mlmepit S(ervi('es(IC'I)) scheme. Initially
hegIim in 1)1)villages in1!975, this comnminity-
Ibased mIptirolle-i tltxi'venlttio) i'(grall now 
rea('hes 12 million children and 2.3 million 
Imlt(rs illiii(ianI2 )10,0()0villages. li (on­
Ii'ast I(0lYl)i(.al dheclines in coverage, an in-
irini evalnali( mocovering the period 19)84-
1 !)0 sh umw -ethat lhe I('1)S s ea(lily iic'ease(d
its large-dose vilamin A ('overage and i'egis-
teredI(I ecreases illx(i'(oli thiahll ia rates over 
this time perio(I. These favorable outcomes 
have beel atill lileI t) innovative efforts to 
imp1rove manageieilt, training, social narket-
ing,ad the (elivery ofservices (39). 

In Neplal, a large intervention pro e(' t serv-
in;g 5-1,0))0 c'hildren in seven (listricts evalu-
at(,(I twoa)l)( )a('plies for )erid(1ically (leliver-
ing large (loses of' vitaminz A: 1) through verti-
('al delivery or 2) as part of' primary health 
c'are activit ies (ildl(ling (leworiing, oral 
rehy(Irat ion, acutev resl)iratory infection [ARI] 
treatment, a(i immunization). These strate-
gies were compared with 3)al approach that 
involved nurii'itio mn educatiol plus ei ianced 
l)rimary liealth 'am Services and, to a limited 
extent, efforts to redhlce inaterilal literacy and 
.1) a "('olt rml" group of villages in whicl , il-
(Iren receivedl only sym)t omal ictreal men for 
eye signs thi'ouligh existing health l)osts. Cap-
siile coverage average(I between 70 and 80% il 
the first two approa('hes, which were associ-
ate(I with a greater iml)act. on xerol)hthalmia 
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and mortality reduction than were tile last 
two.Ilowever, vitamin A (elivery (toes little to 
correct the underlying risks that give rise to 
vitamin A (leficiency (40). 

PROTECTIVE EFFICACY: 200,000
 
VERSUS 100,000 IU
 

The du'ation of protection conferred by a 
200,00)- 'eisus a lO0,O00-11T oral (lose ofvita­
min A was coimlpared in a rand(mizedI clinical 
t-inlrial among children 2-5 years of'aeil u)
inesia (33). After 6 months, xerophlhalnic and 

other high-risk 'hih1h'pe who eceived the 
larger (lose had higher serul ret inol levels,fewer positive relative dose-response (RI)R) 
tests, al(d I lower l3it l's Slpot (XIB)relapse 
than did children who received 100,000 ILI.
The 200,000-II (lose WaS ilost l)r)loe(ti%,e in 
highest-risk children, i.e., amliong those who 
entered tihe trial with xerol)ht halmia (X13),
l)roviling evidlence Io supl)ort the l)rophylac­
tic use of tle 200,000-111 dosage as currently 
recommended by the WHO (49). 

SUPPLEMENTING GROUPS AT SPECIAL
 
RISK WITH VITAMIN A
 

CHILDREN WITH SEVERE MEASLES 
Several target grouIpS WNere "iscribed for
 

whom large-dose vitamin A therapy appears
 
to be particularly effectivc, l,'eviouts clinical
 
trials have shown that provi(ling vitamin A
 
(400,000 IIJ over 2 (lays) on admission can
 
greatly reduce morbidity (50,51) and case-fa­
tality rates (50,52) caused by severe measles.
 
Nonconcurrent, prospe('tive data l)resented 
from South Africa showed that such findings 
have relevance for routine hospital practice. 
By comparing hospitalized measles outcomes 
in two (lifferent tinie periods that appeared to 
(liffer only with respect to the use of large­
(lose vitamin A, invest igalors reporte(d a 60% 
lower requirirenent for iit ensive ('are, 24% 
shorter hospital slays and a 68% lower case­
fatality rate associate(I with vilamin A treat-
Xment. Cost savings were est imat ed to he $200 
per vitamin A-t rat ed, hospitalized case (31). 

The benefit, of lar'ge-(Io.e vitamin A tierapy 
may also exten(I to oltlpatients. A se('on(I pa­
per from Zambia rel)orte(d results of' a clinical 
trial allong 200 children that evaluated the 
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effect of treating nonhospitalize(l measles 
cases with 200,000 Il' of vitamiin A on recov-
cry froinl acute h)wer resl)iratoy infection 
(ALRI) (base(d on resl)iratory rate). At baseline, 
6:% of the vitamin A-treate(l and 68% of t)la-
cel)o-t reated children had ALRI. After- weeks, 
ALMI was absent in the vitamin A group 
whereas it persisted inr12'% of controls (53). 

INFANTS 

Infants who are never breastfed or are 
weanetI ill the first few lilonis of life face an 
excess risk )f keratomatlacia if weaning foods 
are dhevoid offvitamin A. Such fooIs, and espe-
cially nonitortified milk l)ro(lucts, were iml)li-
t-ale(l ini recent outbreaks of severe infantile 
xero)l)hthalmia in southern Thailan(i, south-
ern India, and Northeast Brazil (45). Direct 
infanit sul)l)ementation with either oral (loses 
of vitamin A or vitamin A-fortified weming 
foods ('liuI l)rotect these high-risk infants. 
lowever, breastfee(Iing still may not confer 
a(le(luat e )rote('t io in certain )reastfeeding 

)ol)ulations after -- 6 nonths of age, as evi-
(lenice(i by ('lear re(uctions in motiality when 
inf'ants are (osed with vitamin A in the secon(d 
6 months of life (42,45). (,olTective action could 
include giving motlhers a large (lose of vitamin 
A (e.g., 200,000 IW) within 1 month of l)irth (to 
enrich breast milk) or direct inlfant SUlpple-
mental ion (e.g., through the EPI) (44,45). How-
ever, there is no evi(lence that large-dose vita-
min A suppllntation below 4 months of age 
confers a child survival l)enefit in breastfeeding 
l)ol)ulal ions (54,55). 

LACTATING MO THERS 

Lactating women in the immediate postpar-
tum periodl may be a target group for interven-
ion, to iml)rove bot h their own vitamin A 

nuiriture and that of' their infants through 
breastfeeding. In Indonesia, a :0t,000-I[ oral 
supplement of vitanmin A given to mothers 
within :I weeks )ostl)artum significantly in-
creaseI hi-east milk retinol lvels for !lhe next 
7 moths and improved the vitamin A status 
of' their infants (by sirumi relinol and RDR 
inlical ors) at 6 Imoiti hs of age versis cont rols 
(32). These findings are l)rogranmalically -el-
evant given the Lombok Island, Indonesia, ex-
p)erience of reaching -75% of women with a 
200,000-11 vitmnin A supplement within 1 
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month ofliilh during routine El (otact(46). 
OTHER HIGH-RISK GROUPS OF CHILDREN 

Studies in Nelal rel)(rel, for the first time, 
that 200,00() It of vitamin A given every 6 
mntnlhs wa',Ls protective against loth xeroplh­
thalinia and mortality in school-aged chil(ren 
(35), although the al)solute risk reduction is 
greater in younger chil(ren owing to the higher
number of avertable (leallts in the l)reschool 

years (42). A report from Zimbiabwe tinder­
scored the importance of vitamin A sul)l)le­
menlation in l)r()tcling refugees fron (lefi­
ciency, patlicularly 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 strategies to prevent vitamin A 
(leficiency emphasize the l)ro(uct ion, l)rocess­
ing, preservation, and constim)tion of beta­
carotene-rich foods (56,57). A number of pre­
sentations advarced the premise tha the food­
based approach is a strategy whose time has 
come, since it. aims to correct thc underlying 
(lietary causes of vitamin A (leficiency. 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 ICN (58) mitl embodied in the 1991 policy 
statement of FAO on the use of nutrient-rich 
foods to prevent micronut rient leficiencies 

(56). 
Several papers rel)orte(I findings from vai­

ous food-based intervention )rojects. In 
Coinbatore (Tamil Nadu), India, regular pro­
vision of small amounts of )al)aya and drum­
stick leaves coupled with nutrition education 
over a l)erio(I of 1 year measuraibly improved 
child, mother, and gene-al family diets with 
respect. to beta-carotene intake. Child vitamin 
A status (by serum retinol) rose Io a level that 
was apparently similar to that a('hieve(d with 
oral vitamin A supplementation (59). Another 
s;tudly in Tamil Nadu, (arried out in 20 schools 
pailicipating in the statewide 9 million-child 
noontime school meal program, evaluated the 

37 



effects of' 12 1llths of" nut rition education 
that epllasie I \ ilauin A-rich foods. The 
)revaleice Ifxerflhtialhiia (lecrease(d from 

7 to 2,, ati,mtiltt4ers (If chiIdren increase(I
heir "awvarei itesS S.¢(S" fri .56ito70%.These 

c'hange(,s \trte attiji liulet It a fi(lenc'y ft)r chliI-
(ren lto ta'ry li,the ilrition messages 
that a11',ctetI It tI ailal iity anid constmllp-
tion a lio ie (it)). Itwould appear that these 
and lother simillr sitra'lies should he evaln-
afed ilt cott rolled Irials. 

Incre aseI at tei i isheims given to raising
vi'lluit A intake, 1hioglli1 sustainable anti ef-
fe'l i-e ''i inl iiitive. A\nA'w fourtpryo-
ince,, IKA( )-gfoverll'nluIro,ject in Vietnal will 
itentify, i')al) tllt,:1pd lplote tle l)ro(hlc-
lioIn ani c(' ,l'suitaleh sl)ecies andtllsliltill 

varieties ,,1 liit l tIltatl (ropsf)r home gar-
deing. E;ch silte rejlresilts a (IifIerent 
agrloelilItnillentit l z(lit' illo r(er to (evelop 
locally rele\m it r mixes. The l)ro*ject views 
trainin" tImIestablishing linkages across local 
se('tors, includini health and agriculture, as 
('ritical t its success (M1). The Asian Veg-
etable Rhesearch a1d I)evelopment (n'lter 
(AVIW)( ) ha.s hig('h;uulie(ta IX.I-sllare-
meter lit he gardtn that has beell (eveloped 
for sevecr1l St uthless 
 Asian countries that 
iieets thle iii al nteeIs (i.e., vitamins A 
and (' iron, an1d calciim) of a falmily of five, 
althiough sistainthilily has been (liffi('ilt to 
achievte (612). :\t evalutatit ziol'a home gar(len-
ing ptroiet illBmigladlesh showed that the 
fret'lunicY of (titisti li lui )fvegetal)les by 
p)res(chl 'hiltihtnwas strngly anti positively
ililntiecel yIVIlie variety ()W \egetal)hes grown
ilt lehe garpdti, aller a.jiust ing for nulltiple edit-
t'aI io)iiuil ,factors.Vegetableni s('ioet',ii 


l'St inlitnni also rtst' with child a.e and level 

of Iiallttriial education (6:3). 


Advant'es w i't
also relported on local ways 

to ritoessait Ireserve A-ri('h foo(ds.
t'i aiini 
In ( hiatt'riala, "instali ized" swtet polato budts 
hive Ihit'('ii It 'ally (I.Itosse(dI, analyzed, and 
testetl foir ac'eptability in the fornis of' gruel, 
l)ure', cakes, ;id ut lir dishes. RIural/urban 
I)rt'trelil is t)('('exisltI with res to recipes,

bit )veall ((a-ceptnte waS very high (--90%).
Thi yielI \I 11%Ifromi fresh sweet l)ota-
toes. Inilial heta-carotene conlielt was twice 
thait of fresh sweetl Iolatoes all'i-ugh there 
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were 48 and 69% losses after 41and 5 months, 
respectively. Efforts are under way to resolve 
issues relatedI to packaging, reconstitution, 
she]lf life, and marketing lhat may lead to 
greater consump)f ion of a local beta-carotene­
rich food (64).Leaf concentrate has been de­
velol)e(l on a pilot )asis in Ildia over the past
several years, producing - 10%yield by weight 
from fresh green leaves. One teaspoon of leaf 
concentrate (10 g) (lelivers a full (lay's vitamin 
A allowance plus appreciable quantities of 
other micronutrients (65).

Solar (rying has long been recognize(l as a 
local means to preserve and exten(I tile avail­
ability of seasonal fruits andi vegetables. The 
Vitamin \ Field Sul)port ProJect (VITAL) un­
veiled several solar dryers of' (lifferent sizes, 
all constructable from local materials at low 
cost, that minimize (iring time (by their heat 
condlctanice anid air convectionl properties) 
and achieve ul) to 50-80% vitamin A retention 
(66). During tlhe meeting, saml)les of mangoes 
were prepared and dried in the midday sun to 
- 1S% Moist ure content, with excellent results. 
The driers have undergone extensive testing 
in Haiti and the Dominican Republic, with 
local agencies and women's groups develop­
ing reci)es for the drie(I )ro(uce. In these 
tests, vitamin A retent ion after 4-6 months 
remained high (e.g., - 1100 RE (retinol equiva­
lents) per 100 g of squash and mango, -4000 
RE pler 100 g of carrots and spinach) (67). In 
Senegal, mangoes that were solar drieI in a 
direct-indirect model dryer for 24-30 hours 
achieve(d lower moisture content.(8-10%f)) and 
a 
similar level of vitatmin A retention (-700 
RE l)er 100 g)as well as appreciable retention 
of vitaniin C (19-45 tng per 100 g)(68). 

During tle discussion,concerns were raised 
about the considerable investment of time and 
labor to develop honie gardens, which often 
do not produce sufficient yields to make gar­
dening projects al)pear sustainable. It was con­
sidered more en(couraging to begin with a few 
known, easily grown varieties antid, only after 
interest has taken hold, add mlioire apl)ropriate
 
vartiees.
 
COMMUNICATIONS AND SOCIAL 
MARKETING STRATEGIES TO DIVERSIFY 
THE DIET 

Acommnuni(ationsstralegy aiine(la.tincreas-
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ing vegetable and fruit availability (through 
gardening, iml)rove(l markets, al(l food(l)l-
clasing) and cosmlpt ioll am( )ngvulnerable 
groups needs to )e ('01lrellensive. It should 
take int o consideratloln issues relal e(I to au(li-
ence (lefinition and segmenttalion, I"product" 
development, promotion, price, and (list ribl-
tion (38), and should in('lu(he plans foir (Ial)dt-
ing elements that are shown to be effective 
and sustainable into programs (37). 

Experiences of 1hlen Keller lI ernational 
(HKI) in Indonesia, the Philippines, and 
Bangladesh highlight the need to reach the (as 
yet) unreached with s()('ial iilarketing initia-
lives. All three IIKI lr(o jects in('rease(I expo-
suire of target ('()lliihntilit les to illessages i tIIIro-
duced through a variety of le(lia. lBefore/aft er 
evaluations registered im)rove(l maternal 
knowledge and attitules as well as )reschool 
child eating )ra('ti('es ill each ('oliltry. Ihw-
ever, behavioral change (lid n(ot parallel the 
high and ('old ililolis level of' niessage (lelivery 
ill tie commnity. These observations point 
toward an "unfinished agen(la" for so('ial mar-
keting that should pay greater attention to 
subgroups classified l)y Iheir readiness to 
change and to (levelop messages tailored to 
their state of readiness. Other itenis of the 
agenla include the nee(d to un(erstan( hoth 
the personal values of )otetial beneficiaries 
and the reasons for unres)onsiveness to be-
havior change nessages among the vuilner-
able (38). 

The Worl(Iview initiative innorthwestern 
Bangladesh offers an example of N(;Os, re-
search instit ulions, an(d local communities 
jointly working to ('ont rol vitamin A deficiency 
through communi('atlons (37). It also shows 
how a l)ilot proje(,t has been incrementally 
scaling-up over the past (le('a(le to become a 
full "l)rogram." Ili198.1, a l)ilot l)roij(''t set ot 
to raise community awarleness of night blind-
ness an(l its causes all( to ('ontrol it through 
increa.se( gardening ain ('onsuml)ti() of vita-
min A-rich veget al)les an(l fruits. PIromoot ional 
Ilessiges l)enetlrateI l'get ('ommuities 
tlough s('hools, f'olk singing, radio, cinelia, 
and (Iothe extent )ossil)le ) television sl)ots, a 
doctinlenta'y film, billboard a(ve'rtiselents, 
pictorial print material, and government an(l 
NGO worker ('otacts with lhe community. 
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Periodic evaluations by research centers in 
Bangladesh measure(d the project.'s achieve­
ment s ot speci fie( target s; suggest ed programi 
elements to a(ld (e.g., organizing vulneral)le 
women into mothers' groups), modify, o1 (e­
lete; anl provided guilelines for sustainable 
eXpansion. TIhe multlIlelia program presently 
reaches a population of' -1million in 21 sub­
districts. Estimated intakes of(lark green leafy 
vegetables ([)GIV) have increased, and the 
monitored prevalence of night blindness has 
(le('rease(l. The pr'ject pr(ovides tangible evi­
(lence of'l)rogress and economies of' scale that 
can be achieved when a well-or('hestratedl con­

il 	icatims eftfort is s('aled-ul) over a pe­
rio(l of a decade. 

In her summary of' dietary behavior studies, 
Ms. Siittilak Sm itisiri highlighted five key 
points (69): 
1. The increasing number of suc('ess stories 

from studies or projects, aid the diversity 
of aI)l)roaches f'or changing dietary behav­
ior, indicate a large l)otential for achieve­
ment by tl-,-istrategy. 

2. 	 Both qualitative and quantitative data on 
foodIhabits in comi _rit ies need to be ob­
tained and considered in planning (lietaly 
progriams. 

3. 	 Effective and mull ipronged approaches are 
require(d for nutrition education. 

4. 	 Legitimate concerns about the sustainability 
of home vegetable l)roduction must be ad­
dresse(l. 

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
tlion. 

Methodologic Issues in Assessing

Vitamin A Status
 

INDICATORS OF VITAMIN A STATUS: AN 
OVERVIEW 

Professor Jaines Olson ol)ened the session 
with a brief overview of methods of vitamin A 
statis assessment (70). Indicat'ors were 
broadly classified as biochemical, clinical, and 
otheir types that, singly or combined, reflect a 
spe'trum of St atus that call be classified as 
deficient., marginal, satisfactoy, excessive, or 
toxi('. The l)iochemical indicators derive from 

39 

http:increa.se


isotope dilution methods (which assess the 
total body pool of vitamin A); retinol levels in 
I)hlsnla, breast milk, and rear fluid; and re-
sponse assays such as the RD1)R, modified RDR, 
R13P response, and a 1-month plasma relinol 
response. I)r. ()lsoii reviewed the at)l)licability 
antd reliability of these status in(iators. Clivi-
cal indicat ors relate speciI Ically to ocular signs 
anti symptoms. Note was ma(le of the low 
)revalence of'clinical (leliciency in most popu-

lations anlihence the nee( Ior large sample 
sizes for estimation. Some lesions (i.e., XIB) 
nIay also he non respolisive to vitamin A treat-
nent, necessitating cauition when cross-sec-
tional findings are ili erlprele(l. Other types of 
indicators range froni (fuialiatl ive physiologic 
measures, su(h as sill) ,ledive (lark adal)t aion 
andi history of night blindness, I ii)re quant i-
fial de in(licat ors such as vision rest oral i(mline 
anti imlpression cytologic status. )ietmy inii-
cators (canIbe either (illaltative or quantitative
and may stemve as a pro)xy f(r l)ol)ulation risk 
of' dietary inadequacy. Im)ortantly, there is a 
clear live(d to Spiecify the Iul)pose anid assess 
the utility of indicators in Specific situaliouis. 

CLINICAL AND HISTOLOGICAL 

METHODS OF ASSESSMENT 


In summarizin g papers on clinical andihis-
tologic assessment (of"vitamin A status, Pro-
fessor Alfred Sommer pro)vide(d an overview 
of, the basis for these nmet hods and their a ppli-
cation, strengilhs, and limitations (71). These 
luello(s include clinical evaluation for xeroph-
thalhnia, (yt ohist oh )gi(.tss(,siieuit oflhe con-
junctiva (72-71), anti fuincional assessment 
of scotopic vision by drk adapltomety (75). 
All reflect Ihe conmsequluences of"poor vilamin A 
nulritture Iy nicasuiring lhysi(logical aliio-
Inalities att he target lissue level. By detini­
lion, therefore, they (lescril)e l)1std(eletion 
evenls. As measures of population status, a 
number of surveys in(icate thiat they (orre-
Sl)pO(I well with biochemical indicat ors of vi-
tamin A stat us (i.e., in ternis of prevalence 
estimation) (72,71). 

Cokjunctival impression cytoh)gy (('IC), or 
impression cytology with transfcr (l(1r), which 
i(lentify early histological changes on the sur-
face of the eye associated with vitamin A defi-
ciency, is simple, atrauiuatic, ani inex)ensive. 

However, CIC alnormalities call 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 respect to inteipretation of CIC 
specimiens. In (ihlana, reproducibility in inter­
pretation was markedly iml)rove(d )y (iscount­
ing nuicin spols, which provi(led estimates of 
abnormality that were comparalble with those 
based on )iochemical in(licat ors, although in­
(livi(lual children were not similarly classified 
(72). A stludy from Mali using the mo(lifie(d ICT 
technique suggested that false-positive rates 
may be high (e.g., reflected l)y a twofold in­
crease in region-specific lrevalence) in areas 
with Oi(,ein(ic, chronic inflammatory diseases 
such as trachoma (73). It may therefore be 
necessary to assess trachoma status inl popu­
lations where this disease is known to occur 
and to ajust estimates of (IC abnormality 
l)revalence )y this factor. 

Compared With Ibiochemical methods, ral)id
(lark a(hap)tation was shown to have higher
sensitivity anl slecificity than did night blinld­
ness. Efforts are under way to (levelop new 
techniques Ihat. will permit its use in children.
A )rototype dark a(lal)tometer was presented
in a study from In(onesia. This test objec­

lively measures the afterent pupillary reflex to 
light stimuli near the visual threshold using a 
hand-hel(l illuminator, currently with 12 inten­
sity seltings. The technique is relatively simple 
and quantitative, anti early tests suggest that it 
is sensitive to changes ill vitamin A status 
(75). However, it must he perltorme(d under 
dark-a(a)te(I conlit ions (in a dark room or at, 
night) and slill requires furt her testing. 
BIOCHEMICAL METHODS OF
 
ASSESSM ENT
 

Pal)ers a(hressing I)iochemical assessment, 
antd summarized by Dr. David Ross (76), ex­
amined new assessment techniques, tile ef­
fect of infect ion on serum ret inol levels, RD? 
and nllodified RI?)pertorllan(ce, anti the abil­
ity ol serumt retinol to pred ict xerol)ht halmia 
risk. 

A study in Zambia evaluat ed the stability of 
vitlmin A-circulating comllex in spots of dried 
serum sam)les al)sorbe(d on filter paper. An 
almost l)erfect correlation was observe(d be-
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tween levels ofsan)les analyzd immediately 
anti 5 weeks later (r = 0.98). If further tests 
lprove successful, this an( similar filter l)aler-
based methods un(ler development could 
greatly reluce tile risk of Specimen loss and 
expense related to) storage and handling of 
serum anl(1)10(1 sients (77). 

Static(serum retinol levels obtained in lopi-
lations where in tect ion is widely prevalent re­
quire careful hit erlretat ion. l)uring It( Ghana 
Vitamin A Supplementation Trials (VAST) 
baseline iorlbidity survey, a combination of 
clinically apparetit ai(l occult infection (in-
cludit g asyniploinatic malaria parasitemnia), 
reflected by raised titers of acut e-phase pro-
teins, ac()t'mle(I for ill) to 24% of all depressed 
serui ret inol levels (78). These (lata also raise 
qwestions al)omut the interl)retation of serum 
reltinl-based RDRs i] Such l)opulations. 

A stuly in Ilndn(esia compared the RI)R, 
mo(lifie(I RDI? and ('I(' tests in two distinct 
Socioeconomic settings: an economically de-
l)rived village and a rela ively advantaged, well-
tourishe(I village. The lrevalence estimates 
derived from ni(litie(l RI )Ran(I(I( were coD 
l)aral)le, although individual correlation was 
l)oor. 'Ile II)R an(l modified RDR l)rovided 
c(m)arable lrevalence estinmates only after 
the test. (lose was raise(d fron tile currently 
reconitiende(l -15C mg to 1000 tug of vitaniin A 
(79). 

'l\vo studies in India (80)and Indonesia (81) 
evaluated tlie response of the tuodified RDR 
to vitamin A su)l)lementation and the pro-
l)ose(d cut of s for (lassifying stljects l)y the 
mo(lified RI )R. In India, 24 school-aged chil-
(hren un(lerwent baselineassessnetnt, received 
600 tig of vitamin A daily for 2 months, and 
were then reassessed. A cutoff for the 
( i(lehiy(lrteti nol/ret iol (DR/R) ratio of 0.047 
was correctly classifie(I for all sul)l)emente(l 
chilhren (80). In the final treatment cycle of 
lie MOUVI''A trial in Indonesia, 257 high-dose 

vitamin A recil)ients and 289 ('ontrols were 
evaluated. The initially l)l)osed DIIR cutoff 
of 0.03 misclassified more than (0% of sul)ple-
ient e(l childen as um.arginally deficient (81). 

Both of these studlies suggest the nee(d to re-
vise ut)war(l the I)/R cutoff for classifying 
subjects as (leficienl. 

In a I)ol)ulation-lased stutdy in Indonesia, a 
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seurn retinol level below 20 ng/IL adequately 
predicte(i tile presence o" xerol)hthaltia in a 
community. It was noted, however, that it. is 
unlikely that serum relinol, which is costlier 
and logistically niore (lifficult to obtain, would 
be used as a surrogate for xerol)ht halnia (82). 
OTHER PROXY METHODS OF 
ASSESSMENT 

A unique study explored the hypothesis that 
traditional agricultural communities moving 
toward market-oriented economic develop­
sent 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
mient 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 

n-
Dietary Vitamin A Intake 

Dr. Suraiya Ismail summarized papers on 
dietary methods of assessment for vitamnin 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(liet therapy or modifi­
cation. Meeting these goals can enable food­
based programs to be appropriately designed, 
targeted, monitored, anl evaluated. Dietary 
assessment methods range from intensive 
qualitative and quantitative methods to rapid­
assessment approaches. Problems related to 
recall bias, sampling error, )ortion size esti­
mation, and food composition table inaccura­
cies are general to any dietary assessment. 
Particular difficulties regardling dietary vita­
min A assessment, involve the nonavailability 
of food composition (lata for specific carote­
noi(ts and limited information on the roles of 
food preparation, storage, other dietary con­
stituents (such as fat), and infection oii food 
carotenoid bioavailability. Most dietary seth­
odIs 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 
incorporatesa 2,-hour recall with a semiquan-
titative, 30-day food frequency to estimate 
scores based on the vitamin A content of spe-
cific portion sizes (8-1), and 2) what was called 
the "1IKI method," which is more qualitative 
and employs a 7-day food frequency question-
naire. Tvo papers replorled using both meth-
ods in a nunber of field surveys, an( three 
studies described their lperformance in i(lenti-
fying high-risk individuals or groups. 

The VITAL projects applied the IVACG 
method to 11 countly surveys (85-87) and 
note([ several l)ro)lems, including recall bias 
in 80-day foo( frequencies, inal)l)ro!)riate 
weighting tactors for 1)ortion sizes, unclear 
question formats, anti im)recise guidelines. 
However, experience with the IVACG method 
has been valuable, an( a numher of modifica-
tions have been sugg'ested based on these ex-
l)eriences. 

The ability of the ItKI fre(luency method to 
correctly i(lentify conviumnities at risk was 
evaluated in 15 randomly selected villages in 
high-risk regions, five each in the Philippines, 

Guatemala, an( Tanzania, 
 based on concur-
rent ly measure(d serum ret inol levels (i.e., high 
risk = > 15% l)revalence <20 mg/dL). Eleven of 
the 15 communities were correctly classified: 
seven of the eight high-risk communities and 
four of the seven low-risk communities were 
correctly classified (88). This suggests that 
dietary intake fre(luency l)rofiles of comilmuni-
ties may )e useful in i(lentifying endemically 
vitamin A-deficient communities. Ilowever, 
individual associations between eslimated in-
take and status remain weak. In Indonesia, a 
study compared intakes by both the IVACG 
anti 11K! methods against ocular status, RDR, 
and serum retinol levels. Surprisingly, the 
IVACG 24-hour recall tenlde(l to correctly clas-
sify children at moderate risk and shcwed a 
positive correlation l)etween 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 (lietary metlhods were described. In a 

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

A second diet frequency questionnaire ad­
ministered to women in West Java, which in­
corporated (lata on both portion size and type 
of recipe in which a food was consumed, pro­
duced a (lose-response relationship between 
estimated vitamin A intake and serum retinol 
concentration in both lactating and nonlac­
tating women. Other findings of interest wei'e 
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 
proporlion of dietary vitamin A intake from
 
preforme(d sources (91).
 

It was concluded that 1) simplified methods 
require more location- and culture-specific 
validation against measures of vitamin A sta­
tus; 2) simplifie(d methods l)ecome rapid as­
sessment methods only after considerable in­
vestment in design, field testing, and analysis 
to identify the most (liscriminating foo(ls; 3) 
dietary assessment may be useful for ascer­
taining relative intakes of in(lividuals and for 
screening at-risk populations (providing infor­
mation for l)rograni targeting, selection, and 

design); and 4) there is a continuing need to 
improve food coml)osition tables. 

Vitamin A Status and Dietary

Intake Surveys: Update
 

During the meeting, a number of papers 
reported new data on vitamin A status and 
intakes of representative or selected popula­
tion groups. These were reiewed by Dr. 
Rodolfo Florentino (92). Basic summaries of 
these surveys are found in Table 1. 
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VITAMIN A STATUS SURVEYS 	 with an epidemiologic profile that tends to 
differ from that of South Asia: i.e., relativelyNew findings of unpublished vitamin A sta-

tus surveys, either statistically representative low l)revalences of (predominantly mild) 

or carried out as )aseline surveys for commu- xerol)hthalmia in the lpresence of high rates of 

nity trials and other evaluations, were rel)orted subclinical vitamin A (efiiency determined 

from a numl)er of countries in Asia, the South either biochemically or histologically. Surveys 

Pacific, Africa, Central America, and the Ca- in Senegal (95) and Ghana (96) rel)orted that 

ribbean regions. Only l)revalences of xeroph- -70% of preschool-aged children had serum 

thalmia or of low-deficient (<0.70 inmol/L) and retinol levels below 0.70 molIVL (<20 mg/dL). 

deflrient (<0.35 pmol/L) levels of serum reti- Fifty-five )ercent of the surveyed Senegalese 

nol are sunmmarized in Table 1.Xeroplhthahnia children also had low serum total carotenoids 

l)revalence rates of -:3% in Nepal (:35,40,93) (<0.70 V.mol/l). Clinical signs were not re­
p0led in Senegal an(l were infrequent in Ghanaare consistent with rates observed elsewhere 

in Soulth and Southeast Asia where eftective (<0.2%) (P. Arthur, )ersonal communication). 
reti­vitamin A interventions are not yet in )lace. A In Cameroon, 22% of children had serunm 

new maternal survey in In(onesia has reported nol le''els below 0.70 pLmol/L, with XIB ob­

tl.at only 0.34% of children have X1B, all of served in only 0.5% of children (97). In urban 

whom were concentrated in only two prov- Mozambique, serum retinol was not assessed 

inces (94). Surveys in the South lacific (85) but only 0.7% had xerol)hthalnia, which was 

indicate that xeroplhthalmia is occurring in more strongly associated with recent acute 

several areas (e.g., Solomon Islands, and pre- stress (e.g., acute protein-energy malnutrition, 
viously reporled in Kiribati and Micronesia). displacement) than with dietary intake of vita-

Surveys in seven African countries demon- main A (98). A survey in Mali rel)orted a tra­

strate a clear vitamin A deficiency problem chomea-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 igh 
All XlIB Risk of Poor Intake'Country/region n (months) (1 ±mol/L) 


(reference) <0.70 <0.35 Stages Cl UPF
 
(%) () (%) (%) (%) (%)
 

South Pacific 
Solomon Islands (85) -83 1.5
 
Tuvaln (85) 6-83 0
 
Vanuatu (85) 6-83 0
 
Cook Islands (85) 6-83 0
 

South Asia
 
Indnesia (94I) 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 
Mozamlbique 

(urban) (98) 10267 6-72 0.7
 
Senegal (95) 271 24-18 70 7
 
South Africa
 

(urban) (99) 190 36-83 44 5 0 
Uganda (1I00) 5074 6-71 2.2 

63Uganda (103) 210 <72 
Central America/
 
Caribbean
 

)omiiican 
Republic (87) 648 12-71 10 4 	 31 44 

94 842 

1anama (101) 1600 12-59 6 47 37 
13' 2' 	 63: 51: 

iVA('G inttirod: ('l constimption imdex; UPF = "Usimi ailttern of food .onsuniption" score. 
T witliding m-s ;lk~l~l mangol~l illlakv'. 

'SuIsvt of iiiligen viihildren. 
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subclinical vitamin A deficiency, of 47% (73).
In a representative survey of an urban settle-
ment in I)urban, South Africa, 44% of 190 chil-
dren children had serum retinol levels below
20 nlg/(IL but none had xerol)hthalnia (99).
Howeve, a recent survey in UIganda found 
significant active xeropht halnia (2.2%) an( 
an alarmingly high rate of visually disabling
corneal scars aittribute( to xerol)hthalnia (16.8 
per 1000) (100). 

Xerophthahnia was not ol)served in the Do-
minican Republic (87) or in Pananma (101), but 
20 an(I 6%, resl)ect ively, of children had serun 
retinol levels below 0.70 timol/L. Most of the 
vitamin A (heficiency in Panama was observed 
anmong indigenous groul)s in whom 13 an( 47% 
had serum levels below 0.70 (low to (leficient)
and 1.05 (marginal to deficient) Vumol/L, re-
sl)ectively. 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 areas of Central America 
and the Caribbean in tie general absence of 
xerol)hthalmia. 

DIETARY VITAMIN A INTAKE SURVEYS 
Cross-sectional dietary surveys and 1)opula-

tion-based longitudinal (lietary studies of chil­
r'en cond uc(ted in several countries rel)ortedRI(lietary fin(ings eitheri alone(86,102,103) oin

conjunct ion with clinical (85,93,96-98) or bio-
cheiical (87, )6,97,101) (lata on vitamin A sta-
tus. A minlber of dietary assessments were 
based on the IVACG guidelines (84) and re-

ported results as l)ercentages of children
whose estimated intakes suggested a moder-

ate to high risk of inadequate intake based on

"consumption in(lex" or"usual pattern cI food 

(onsunption" (IF) 
 scores (84). The results 

of these studies, summarized in Table 1, indi-

('ate that in each ofthe countries wherescores 

were rel)orted ((ameroon, Uganda, I)omini-

can IRepublic, and Panama), .31 to 91% of chil-

di'en were classifie(l as being at moderate to 

high risk of ina(e(luate vitamin A intake, which 

ten(le(d to vary by count ry, season, andl ethnic 

group. The UIPFscore-based prevalences were 
roughly two to six times higher than t)reva-
lences of serum retinol below 0.70 Vumol/L
(87,97,101). Based on similar consunll)tion in-
lex and UPF within-Country estimlates in these 

studies, it is unclear whether computing both 
of these scores woul( be useful. 

The relationship between dietary vitain A 
intake and vitamin A status is highly variauie. 
It can fluctuate according to type of instru­
ment, period covered, frequency of assess­
ment, worker variability, food composition
table accuracy, type of status indicato, 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 )rotect ive against xerophllnalmia
anl vitamin A (leficiency is l)reaslfeeding, as 
was again observed in Nepal (93) and in the 
Philippines (104). In In(onesia, breast milk 
was shown to be the richest source of dietary 
vitamin A in the infant's (liet (102). Of l)a'ticu­lar interest, the Ghana VAST morbidity study
found that tie presence ol"a mango tree in the 
house compound was in(lependently associ­
ated with higher rctinol levels in childi'en (96), 
providing a time-stable indicator of seasonal 
availability and intake of an important source
of carotene. 

Vitamin A and Child Mortality 

RECENT CO UNITY TRIALS 
Tvo recent mortality trials that have been
 

completed since the XIV IVACG 
 Meeting in 
Ecuador were presented at, the meeting: tile
Ghana VAST mortalily study and the early in­
fant mortality trial in S!rlahi, Nepal.


The stuly in Ghana was a cluster-randoni­
ized, (louble-blind l)lacel)o-controlled trial of
22,721 children aged 6-95 months, with 4
monthly a(hinistiration of supl)lenents (105).
It was conductedl in a rural area in the savan­
nahl belt of the ('ount ry, on the border with 
Burkina Faso, in an area of low xeroplhthalia
)revalence but mod(rately high ,'ates of sub­

clinical vitamin A (leficiency. Two indepen­
(lent mortality surveillance systems were em­
ployed: through 4 monthly home vi.,:i.s by
traine(l field staff and through a system of 
community key inlormants. Cause of dieath 
was ascertained during verbal post mortem in­
terviews. The triaI noted an 18% (95% confl­
dence interval: 3-31%) re(uction in mortality 
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in children living in tile clusters that receivedl 
vitamin A cOi)are(d with controls, and there 
were 110 age or gender (ifferences intile size 
ofeflect. Reductions were observed for deaths 
caused by diarrhea andInle'. for ot her1sles alli 
causes of'(eatih, bill not for pneumonia and 
t1malaria. These restillsin(ic'ate ihat reductions 
in mortality can he ex)ected from improving 
the vitamin A intake of young children invita-
nin A-deficient area.s but where xerol)ithal-
iiia rarely olccurs. 

The trial among young infants in Sarlahi, 
Nepal, was an ext ensioin ot' the previously re-
)orteI stu(ly ill which a 30% reduction in nioi'-

tality hadIbeen ohserved among children i 
months of age aid(holer (106). The l)resent 
randomized clinical trial evahluat e( tile impact 
oil moirtalit'y of sul)l)leienting inl'alits tinder 6 
nonths of age with vitamin A (54I). A total of 
12,784 infants were enrolled over a 24 month 
perio(l and supplemented every 4 months un-
til they were >6 ionths of age (when they 
enteredI the o(ler-clhild trial during the first 
year or, in the seconI year, were censured and 
dosed with vitamin A). Infants tnder 1 month 
of age rec(;ived either 50,000 or 250 I.Iof 
vitamin A, and infants 1-5 montls of age re-
ceived 100,000 or 500 ItT. Data for the first 16 
months of follow-Ill) showed no (lifference 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 tile vitamin A group 
(RR= 1.11; 95% confidence interval [(I]: 0.86-
1.42). A relative risk a)ove 1.0 was observe(d 
for those (oseI between 0 and 4 mionths of 
age, after which a l)rote(tive effect became 
apparent. These findings suggest that no re-
duction in mortality ,.anbe exl)ected by stil)l)le-
nienting infants tnler 5 montlhs of age with 
large doses of vitamin A. 

META-ANALYSIS OF MAJOR VITAMIN A 
TRIALS 

Findings from these and other l)reviously 
published trials were recently submit ted to a 
coml)rehensive nieta-analysis oii the effective-
ness of vitamin A supplementation in re(ti(,-
ing child morbidity and mortality (42). l)r. 
George Beatln )resente(d the ovei'view Ieth-
o(Is an(d key findings and (is(usse(d some of 
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the )olcy aun(l pirogran iiplications. The nieta­
analysis, which included eight out of 10 for­
mial field trials, obtaiined a 23% redltction in 
mortality (95% CI: 15-29%) for children -6 to 
72 mnuths of age. Ali estimate( 95% predic­
tion interval, reflecting a range of impact that 
colh he exl)ecl ed in programs, is 1 to 40% 
(Figure 1). This suggests that results compa­
rable to those seen in the Sudan (107) or 
Ilyderaad (108) (where no effect was ob­
served) or Malurai (109) (where a 54% reltic­
tion was noted), though possible, would be 
unlikely. 

While tile relative effect of vitamin A was 
found to l)ei(lel)e(lent ofage (after(5months) 
or gender, there appear to b)e levels of impact 
by (lif'ferent attributed causes of death; i.e., it 
was strongly protective for (liarrheal disease 
and measles but undetectable for deaths re­
suiting from resl)iratory infection. Variation in 
effect cou!Id not be explained by differences in 
baseline l)revalences of xerophthalmia or mal­
nutrition or in control grou) mortality rates 
(42). 

Variation in the conduct of the morbidity 

studies did not allow a formal reta-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
riniA appears to influence the response to 
infection rather than resistance to acquiring 
infection (42). 

During the discussion, it was note(] that the 
most consistent iml)act across studies had 
been oni deaths attribute(i to (liarrhea and 
measles, for both of which there are effica­
cious andI specific interventions (e.g., oral 
rehydration therapy andl immunization). 'rhis, 
one could expect a lower iml)act of vitamin A 
where these interventions ai'e ade(iately op­
erat ing. The lack of iml)act in the Sarlahi trial 
in a population where breast feeding was uni­
versal may not apply in('ilt tires where infants 

are weaned from the breast early. Also, it is 
not known whether early supl)lemental ion may 
lead to a nut ritional benefit inlater infancy or 
childhood. Finally, the lack of benefit of vita­
nin A with resl)ect to (leaths related to acute 
lower respiratory infection (ALRI) was noted, 
the reasons for which are not understood. 
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VitamAad..,
 
Vitamin A arid ;'urbidity VITAMIN A AND SEVERE INFECTION

Vitamin A supplementation (by different A case-control study in South Africa oh­means) reduces child mortality in cultures served that children hospitalized with severewhere diarrheal al(l respiratory diseases are acute respiratory infection (ARI)had mark­leading 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 nonhospitalizedmeeting, that vitunin Adeficiency predisposes children with mild ARI (20.3 mg/dL) or hospi­children 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 withbe reduced by improving vitarnin A nutriture acute diarrhea had significantly lower con­(111). This raises questions about the interme- centrations of retinol, retinol-binding protein,diate effects of vitamnin A on host resistance beta-carotene, and prealburnin compared withand the risk of developing clinically apparent age-matched controls (112). The direction ofinfection. association inthese studies could not be de-
Study Relative Risk 

Aceh, Indonesia
 

Tamil Nadu. India
 

Hyderabad, India 
 I I 

Sarlahi, Nepal 

W. Java, Indonesia
 
(MSG)
 

Sudan
 

Jumla, 	Nepal
 

Ghana VAST
 

Summary I]_
 

Summary 2
 

Prediction
ii Wr~vci i v
 

0 	 0.5 1 	 1.5FIgure 1. Impact of vitamin Asupplementation on mortality of infants and children 6 months to 5 years. Shown are the pointestimates 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 rule. Also shown are two summary estimates for the relative effect, taking intoaccount all eight studies. These have the same point estimates, u 2.% reduction in mortality, but differ in the estimatedconfidence intervals. The second estimate (Summary 2) takes into acc.un! the between-study variation that is believed to exist.Technically, it is derived from a random-effects model. The prediction rterva! for a future program or study is also presented.Again, the predicted average effect is 23%, but the interval describing possible actual effects isgreatly expanded (see text forexplanation). Study variances were adjusted for cluster sampling effects.

Source: G.H. Beaton, R.Martorell, KA, L'Abbb, 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 (Universityof Toronto, 1992), 3. Used with permission. 



termined, but it is likely that severe infection VITAMIN A AND MILD INFECTION 
depresses vitamin A levels, which may in Iurn 
exacerbate t ieseverity ( )inletion (I I I). This A pop)ulatioi-haseI xer(i)lilialmia survey 

also appears to have ieeI the vase in a cohortl (o'I5(-ihlrein (-7I inc nits (fage in I 'ganda 

of drug users inBalt inre inwhonm I IV I se- found that ('lilcrPl With Ner()lhllhlmllia were 

ropositivity was assoc'iateI with hyl)orel- Pi1)i1 likely to have c'(ic'urrent respiralory in­

inemia, which in turn \Iwas ass()iated with lc tioln (( )lI - 11.:8), (li:(=rl-'a (()]? = -1.2), and 

lower ('1)- levels and an in('reased risk ()f fever (()I? = 1.5) ('0)mlparcil wit ll)Ilx('r()lih­

AIDS-relat'd infeclio)s disease mortality lhalmic' ('hildreln (Ilt)). In (ihua, serum reti­

(odds ratio [)RJ= I1.) (118). \'itainin A therapy 1101 ('(I1('eIIIloll Was sigiil'ic'aitly c'relate(l 
may be eXllectecl to imI(lhate the severity of with levels ()f the a('ulte-plhase resji(ise pro­

infection, as has heen showi wilh measles teiis alplha-icl glycop'(t em and serum amy­

(31,50-5), although this nee(s further in(uii'y, 101(1 A ( '= (.:7 and ().20, resf)et ively ), which 

A R('T among 12-10 Brazilian children ('-- are rellec'tive of l'ebrile infect ion (eilher clini­

l)orte(d a 69', decrease in diarrleal inc'idhence cally evi(enl ()rsubacule) (78). These results 

(95% ('I: 2-10()) fo(llowing large-d()se vilamin affirm filimigs of l)revio)us surveys in Africa 

A Sul)l)ementation. 'hi(,level ir()t and elsewhere that have shown a jl)sifive as­()f ecti(in 
li'e ' morbidity('(p)resenceoal)pea'ed I()icrease with severity ()f illness, Sociation Imet weei 


reflected by rate ratios (o4)),0.8), and 0.77 and xerol)hilthalnia (.vilaminim A cefi('iency.
 

(all p <0.05) fRr diarirhevai vlisocles wit h 4", 5', Ilowever, lb icings fr)m several ra (Ic inizel, 
uld 6'motions per 2-hours,rese)cd t ively. Ilow- l)la('cebo-coit rolled ('ii('al trials ( I(T) con­

ever, there was im)act 011 the inc'idhence, tra-st with observational data with res)ect Ioo() 

duration, ()r severi ' ()f resl)irat ory (lisease the impact of large-dose ilani A stil)ple­

(114). mentation on inci(leilce anl (liraio)i, or preva-
The impact onl morbidity ()f -- montlhly vita- lence, ofmild to moderate (liaraalnd respi­

min A Sul)lehmenltation ani)mg (hildiren 6-59 ratory illnesses. Ili a R('T of nearly 1.100 chil­

mont hs of age was r'el)ortt( from (hana (115). dren 6-47 months ofage in Central .Java, Inclo-

A cohort of 1-155 ('hihmlrn was ranldomized to nesia, there was no effect vitamin A on()f' 


receive a large (lose of 'vitamiin A or l)acel)o diarrhea, but a 7% (9!5% (I: 3- 10(%) increase in 

and was followed weekly at home for a year. A the inci(ence of' cough and a :82% increase 

clinic and hospital surveillance syst em was (95% CI: 5-67%) in the incidence of' ALI 

also imlhmeniLed. Weekly m 'lricniity for most (cough plus rapid respiratim) w(re re%",m'teld 

syml)toms wa.s similar bet ween groips. lw- com)are(d witli lhe contr()l group. The in­

ever, dia'rheal elii.;c ides were reii('t ed by par- creased risk of resl)iratory illness was most 

ents to be less severe (less dlehy(lration, lower evident in a(lequat ely nourished children 

frequency of sunken eyes anc Ih()wsiness), (1)ase( on height-f'r-age acI serui reti ( l Iev­

and workers olbser'vecd less frequtent ly signs (Is) (I16). 

often associat(( with ALRI (wheeze,. stridlor, In a R(CT of'80) 12-(i()-nint h-()l Indlian chil­

respirat or' noise, ra)ic b reatlhing, vcmiiiting, (h'en with acute (iarrhea, there was also no 

fever, and r'ef'sal cif csItI mreas- effect oil the in('i(leinice luraticn ()Ifiilk). The cr subse­

more severe the signs and syl)tc)ms, the queit (liaih'lieal ep isoides. lIciwever, there was 

greater the prote'tive P'l'ec''T. Clinic' and hosli- an 18% higher incichence and a -1%longer dura­

tal (lata SUpI))r(tec this ()hservalion: c'linic at- tion of ALRI in the vilaini A versus tlie ccn­

tendances vre dcmw 12%(p().0)2)aic hc)a)i- trol group although thIeise, cli'fec',rnces were 

tal admissi)ns dlec'eased :8',o (p1)0.)2) inthe not slatistic'ally sigil'icarit (117). A seccnd 

vitamin A versus the ('tontrol gr)ip. Beyond RCT in India, ()I'nearly (6t)) clhidren Iclc,w :3 

helping to clarif., he ('linical resl)(nse t o vita- years of age, rel)orI'te(d no cliff'erencsi' inici­

min A, this study indic'at el that the ('ontrol of den('e or (luratid)n of' (ilier cliarrhiea omr ARI. 

vitamin A defi('ien'y may significantly reduce Both groups also cIisplayedl ('oml)arable 

demand on heallh care servic'es ( 110,115). ponderal and lineaar gr I11 (118). 

)V IVACG Meeting 47 



A RCT in Tanzania amnong 554 moderately
underweight (by weight-for-age) preschool
children reported that res)iratory, febrile, and 
malarial morbidity were not markedly reduced 
amnong vitamin Arecipients (119). In the Ghana 
VAST morbidity trial, no differences were re-
corded in the reporte(d weekly incidence or 
durat ion of mull iple illness symptoms, the ex-
cept ions being a - 14% decrease in rates of 
vomiting and foo(d refusal in the vitamnin A 
group (115). 

One conclusion that emerged from l)al)ers 
l)resente(i is that while vitamin A supplenmen-
tation appears to clearly re(Ildle severity of 
infection and (onsequlent mortality, suipple-
mentation may not sul)stantively alter tile risk 
of acquiring a (liarrheal or resl)iratoly infec-
tion (114,116-119). 

Linking Vitamin A to Other 
Micronutrient Issues 

For the first time at ai IVA(G meeting, lead-
ing scientists in the areas of iron (Dr. ,James
(ook) and iodine (l)r. Rainer (utekunst) nu-
trition were invited to give overviews of these 
two nutrients, Drs. ('live West ai(l ,mues Olson 
c(oit rilhute(l papers relating asl)ects of vitamin 
A mtrition to iron and iodine, respectively, 
IRON DEFICIENCY 

Iron heficiency affects an estimated 1.3 bil-
lion people, with prevalen('es reaching 50% in 
South Asia and in Africa. Consequences of 
lissue iron dheficiency inclu(Ie imlpaired j)sy-
chollmotor (evelopmenlt and cognitive function 
in infants and lreschool children, poor work 
performance in adults, and anemia in preg-
nail womleii predisposing to low birth weight,
l)rematurity, and increase(d risk of perinatal

mortality. )ietary irm availability (lepends on 

tle total irom levels in tile liet, bioavailability

of ionlhenme iron, and tihe content of hemte iron 
(i.e., from fish, chick,. or meat) in the (liet,
with thbe latter two being most important. Di-
etary inhil)itors such as l)olyplhenols in tea or 
coffee, l)hytates in cereals and certain protein 
sources, and excessive bloo( loss appear to 
increase the risk of irn (leficiency. Iron stat us 
can be accurately assessed by measurements 
of seruni transferrin receptor (tissues), serum 
ferritin (stores), andI hemoglobin (blood), 

which together permit iron deficiency anemia 
to be distinguished fron nonnutritional ane­
mia (resulting from malaria, HIV infection, 
chronic inflammation, hemoglobinopathies, 
etc.) (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 (late, 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 encoml)asses
efforts to increase intake of heine iron and 
food sources of vitamin C with meals, while 
(ecreasing intakes of nonhenie iron inhibi­
tors. However, these dietary al)proaches are 
generally not economically viable and are un­likely to significantly imnpact on this deficiency 
problem in the near future (120). 

Vitamin A deficiency is known to induce 
anemia in animals and humans (121). Studies 
of In(lonesian pregnant women showed that 
serum retinol level was positively correlated 
with hemoglobin, hematocrit, and serum iron 
levels (122,123). The same association between 
serum retinol and hemoglobin was observed 
in children in the southernEthiopia (124). Shoa region ofHowever, in children in the 
Hararge region, a strong negative correlation 
was observe(l between serum retinol and se­
rum ferritin, suggesting that the relationship 
between vitamin A (leficiency and anemia may
be explained by an inhibition of iron release 
fron the liver (125). Studies in vitamin A­
deficient rats seeni to confirn this niecha­
nism: iron accumulates in the liver but is de­
pleted in bone marrow, where red blood cells 
are l)roduced. Since circulating levels of trans­
ferrin are also low in vitamin A (leficiency,
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 occurs, since it. may be pos­
sible to partly control anemia by preventing 
vitamin A (leficiency (122). 

IODINE DEFICIENCY DISORDERS (IDD)
Iodine deficiency leading to a group of io­

(line deficiency disorders, or IDD, affects more 
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than1 200 million persons, predominantly in 
mountainous regions of Latin America, Asia, 
and Europe and in Central Africa. Iodine is 
essential for lhe synthesis of thyroid hormones 
that regulate neural developnmenl, growth, and 
organ ft'nct ion. Iodine (leficiency during preg-
nan(cy can lea(d to reproductive 'ailure and 
coml)li at ions (luring l)regnancy. Fetal and 
postnatal iodine deficiency leads to pernmia-
nent neurolhgical (le'icit, (leaf muism, mental 
retardation, and growth retardation leading to 
cretinism in its most s (verestages. Iodine de-
ficiency may also (lecrease resistance to inlfec-
tion and increase risk of mortality. Goiter (an 
enlarged thyroid) results from overcoml)ensa-
lion of the thyr()id gland caused by iodine 
deficiency. A large goiter may obstruct the 
trachea, lead to heart failure, or mask thyroid 
malignancy. I)1) retar(s socioeconomic (le-
velopment, since affected indivi(luals are of- 
ten handicapped and less l)rodu(ctive, and may 
require socialand rehabilitative services (126). 

Assessment of iodine deficiency in the comn-
munity is based on clinical signs (thyroid gland 
palpation for goiter) or biochemical indica-
tors (urinamy iodine or thyroid stimulating hor-
mone [TSI-l] or b)lood spot TSlI levels), sup-
porled when possible l)y ultrasonography. A 
WHO classification system is in wide use for 
goiter assessment. 3iochemical assays are 
readil available, but laboratory techniques 
should be standardized. Goiter and spot urine 
surveys are typically rel)eated over time to 
monitor the effectiveness of iodine interven-
tions. Salt iodization, where feasible, has 
proven to be effective in controlling IDD in 
poplulations. Periodic iodine supplementation 
(orally or by injection) is also effective where 
salt iodization is not feasible. Possil)ilities ex-
ist for coordinating the l)erio(lic delivery of 
iodine and vitamin A sul)l)lements in popula-
tions where both (leficiencies exist (126). 

With resl)ec( to this last point, studies have 
been under way to test Ithe stability of vitamin 
A (retinyl palnilitate) given with iodinatled 

)o)PY see(l oil (Lipiodol), either as separate 
or (oml)ine(d l)re)arations. Vitamin A appears 
to be stable in poppy see(d oil alone (i.e., stable 
for >2 moths alt :37' C). When this l)rel)aration 
is mnixed at a 1:1 ratio wili iodinated poppy 
see(l oil, the vilamin A remains stable for 15 
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days but is irreversibly changed to inactive 
products by 2 months. When vitamnin 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 corn­
poun(l for vitamin A that,is destroyed on iodi­
nation. These preliminary findings suggest that 
it may be efficacious to coadminister 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
(line (leficiencies. Emlphasis was )laced on 
the nee(l for flexibility, efficiency, synergism 
wherever possible, and ad-vocacy in assessing 
in(lividual country needs and resources and in 
developing intervention strategies, as has been 
recently proposed (128). Mention was made 
of ajoint 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 
Rescarch 

In his invited lectui e (129), Dr.Frank Chytil 
of Vanderbilt University summarized the most 
recent advances in molecular genetics aid 
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 at 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 resl)ond to RA or its isomers by either 
activating or sup)ressing gene transcription. 
This process is mediated by nuclear retinoic 
acid receptor proteins, which are members of 
the larger f7mily of proteins that includes re­
ceptors for steroid and thyroid honones as 
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well as vitamin D:1.Thus far, two ty)es of 
retinoic acid receptors have been identified, 
each encoded l)y three genes. This area of 
research has recently receivedIunl)rece(lented 
attention (130). These nuclear interact ions are 
likely responsible for the regulatory role of 
vitamin A in cellular differentialion and may
underlie the epithelial metal)lasia, keratiniza-
tion, an(l other tissue effects ,l)served in vita-
min A deficiency. 

Vitamin A, or more specifically RA, is essen-
tial for animal develolpment, from lhe earliest 
stages of fertilization, implantation, organo-
genesis, and inoiplhogenesis (e.g., limb (level-
ol)ment) through organ nmaturation and proper 
function, including that of' tle visual and imt­
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 
keralins, which leads to squamous meta)la-
sia. In the testes, however, alt hough seminifer-
oIs tubuiles are destroyed in (leficiency, 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 early meta)olic effects. 
Research will continue to reveal new anti ex-
citing evi(lence on mechauisnms of action that 
will advance our understanding ofthe roles of 
vitamin A in health and lisease 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 tie lead agency in organizing the 
1992 International Conference on Nutrition 
(ICN) in Rome, is committed to advancing 
food-based appro,.ches for the sustainable pre-
vention of vitamnin A deficiency. FAO encour-
ages national l)olicy makers and l)rogrammers 
to adopt. balanced and coml)rehensive l)ro-
grams that place micronutrient-rich food pro-
duction and consuml)tion first and that phase 

out unrestricted large-dose vitamin A supple­
mentation as food-based approaches take hold. 
FAO requests continued, vigorous support 
from (onors for efforts to develop and carry 
out food-based interventions. It challenges 
scientists to address behavioral, food con­
suml)tion, an( ol)erational research issues that 
can advance dietary 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 l)roduction, availability and con­
suml)tion, 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
tile year 2000. The "triple A" approach-as­
sessment, analysis, and action-can provide 
ol)portunities to achieve lhese goals. UNICEF 
is working with WI-1G and FAO to develop a 
mid-term plan to l)romote 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 xerophlthahia and relat ed ill­
nesses and the sul)l)lementation of children 
l)rophylactically for immediate control of vita­
min A deficiency while correcting the underly­
ing dietaiy causes through nutrition educa­

tion, gardening, anti fortification. Strengthen­
ing he service and delivery components of 
vitamin A programns is a key concern. 

WORLD HEALTH ORGANIZATION (WHO)
WHO is committed to the virtual elimina­

tion of vitamnin A deficiency by the Year 2000 
through coordinated interagency and govern­
mental efforts to enact practical national solu­
tions to overcome micronutrient deficiencies. 
Reductions of blindness and mortality are seen 
as tie key public health endpoints of vitamin 
A deficiency control. WIlO 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 Informat ion Syst emI hat will 
globally monit(or Ihe exln of defi('ien'i(es and 
regularly Ul)date the stattus of country ('onlrol 
progriams (132). Within \VWl(), the Nutrition 
Unit is working with lthe Prevention of l3lind-
Hiess Programm,lt) devel()o) st andar(ize(I as-
ses.3.metli formlls and with the ( (nna in icalh 
Diseases Research Programmne I() evelol di-
etaly guidelines on feeding clesick child. 

WORLD BANK (133) 
The Worhl IBanik )r()viles co)unt .-loans to 

ac-hieve national goals of l)verly alleviation, 
increased food pr(odluction, and human re-
source (hlvel nleil. L( ains carry eitl,.r a 
nominal interest 'fee0a ('arr"yig charge. The 
World Bank increasingly views the achieve-
meit of ade(uale in icron)ntrient nurition as 
necessary for (eveloling liiiian resor(.s. 
These goals are pursueI Iby l)roviding 1)oli', 
advice and analyse.: as well aS ilvestimeat loans 
fornuturition orlriitutionial ('(oll)llents in other 
sectlors an(l I)y working with inierna(ional ani 
national agencies. (Currently,:( c(ount ries are 
benefiting fironil World Bank loans wit hinutri-
lion comjl)nen ts in whichidiicron ut rient, and 
esl)ecially vitamin A, (eficienc'y control is 
prominent. The numlber of' World Bank loans 
with nutritional eiil)hiasis will increase (Ira-
mat ically over tIh(next ti years, reflect ing the 
bank's commitment to in',vesting in nuirition 
fori (levelolpment, ro(.using )nwhat is feasible 
and cost effect'ive. 

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

The U nited Nations has no f'oimal nutrition 
agency.'I'lAo'('/S('N, withI membhership from 
Ihe 1tN agenc'ies, lIhe 'N U'niversify, and WorlI 
Bank and assist eI Iby an aIvocacy grou1) of' 
ntritiioncolisillns, .s'rves ' the focal point 

f'ou harmoniziiig IiuItnitioll policies and ex-
changing intritiitn iuifl'oiitio) within thI 'N 
systeni. The S('N regularly examines issues 
relaiedl to mi(nonitlrient malutrition thr(ough 
its Ihirce (xpe' groups o)ii iodine, vitamin A, 
and iron. Althoughillie S(SN is current ly under 
review, tIh(Plan oil-f o' lie l( N, hielI1'i(n iin 
Rome iiiI)('oember H902, changed the S('N 
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with co rdIinat ing Ile assist ance of LIN agen­
cies to governments implementing (heir coun­
try nutrition plans to end (leatlh by famine by 
the tun of th, century and with C-ontrolling 
I)0)lh Iiic'roulit rienil anid lrote(in-energy malnu­
t Iit i(n. 

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

The ()ffice ofr Nutrition at USAI[) has al 
,outslstiding supporting vitanlin Arecor(d iii 

research and develom)nent (ver the )ast 20 
years e(mtiis commitle(d to its vitamin A 
work. This commitnitent Iovitamin A and olher 
llicr(lt riot its, parl ol'a )roa(lerset of'agency 
goals to ensure tood(1 secturity an(d inprove 
dietar'y intakes by families in (evehol)ing coun­
tries, is tilly Congruent with the goals of the 
I(,N. This rnicrontitriet nanlate is carried 
out by the ( )ffice of Nutrition, which lhas glo­
)al resl)onsibhility for ntl ition at(ivities within 
I SAII), with sil)ort from regional bureaus. 
In this role, the office coordinates agency work 
related to research, policy guidlance, and pro­
grain field support. Pariners include private 
vohntary organizations, universities, and pri­
vate contracftors who work through USAID 
missions wit h host (ouniltry governmental and 
nongovernmental counterparts. Areas of fO­
('us inclu(le l)ios(('ial aUl operat ional research, 
program evaluation, metho(5s (evelo)ment, 
an(l status assessllent, often within the con­
text (fdhousehold gardening, social market­
ing, (o(Il)res'rvation an( fortification, and 
supplemental ion. UTSAIl) su)l)orts inforniation 
exchange and nel woirking t h-oulgh funding of 
publications, niieetings, workshops, and con­
f'enii('('s (such as tho)se, CarrieI ouLt )y the 

IVA( '().USAI) sul)l)orts numerous projects 
in As:a, Latin America, and Africa, and seeks 
especially to expanId its nutrition work in 
Afri 'a. 

SWEDISH INTERNATIONAL 
DEVELOPMENT AUTHORITY (SIDA)(136) 

SII)A, an agenc'y u(Ii'er tile Swedish Foreign 
Affairs Ministry, administers nearly half of 
Swelen's (evelopiment assistanc'e. It has divi­
sios (frhiealth, natural resoui'ces, N(Os, food 
aid, ad estribgutesy assistanc'e aii(l (lislril)utes 
fuinds to(abiout 20 cooperlalting partners in de­

51 



veloping countries. Research is funlded by the 
Swedish Agency for Research Cooperation 
(SAREC). No specific vitamin A research 
projects are cuirrently )eing funded, but 
SARE(' has ftinded research on other micro-
nutrients and on hreLst feeding. SIDA s pl)ors 
institutional develpmt)pnll ili Africa-in Ethio­
pia, Zimbahwe, Zambia, and Tanzaiia-for 
nuttrition work throuigh financial mssislance, 
training, and Iechl nical Stiport. SII)A was the 
main fonder for the first 5 -year national plan

for coil)ating vilamin A d(eficiency in Tanza-
nia, and is cont nilriting to the sec(,,n(l 5-year 
)lan. A few years ago Swe((len agreed to fort ify
the rap~e seed oil it (loziates as food aid with 
vitamin A. 
Through U!NI('EF SIDA hasL funded 33% of 

Ile national (aps)hile (list ribilt ioUl progran ill 
Bangladesh since 1981, and since 1989 has 
slil)ported a (mniiti'ication and home garden 

p)roJect through Worldview International Foun-

atlion, together with lDIth and Norwegian 


(l( (rs. Flunds have Iee l)rovided for pro-

graiii monitoring and evaluation, and a small 

study is heing Ilaninedh to evaltlate whelher 

limited fat (')mislil l)t it may he constraining 

l)rogranll success. Ftunling also was l)rovide(ld

for the pr( (hl(icin of' the video "1'm; D)ak'/-

L ighf, auld sullport f(i'ess i Ut) ) a !llge-t erm 
plrogram ill
Bangladesh istinlder consideration. 
Thee is(c'rrently an ilcrease( interest inuic'ronuitrientls,arld Si=,l)/,has'h)(,(,1~,viitl(,(l 


o tli(, A(V(/S( 'N I'mr i'icroutirient work. (ore 
slul)p)lr has been provided to lhe lnleriational 

C'ou cil '()I
Ilie (' ii rol of lodine I)eficiency 
)iso)r(ers ( '(I('11)1) ), together with fiin(ling for 

til)e'rati(ls r'esearch ()Ithel()lniitoring and 
evalnat ion ()f" oil capsule (list ribut ioniod(IizedI 
friii epI(len i hhgi c, e(nmt)mic, and (lomiini-
('at ions S les '('ptivs. 

DISCUSSION 

larticij alts drew attention to he 1.A hil-
lionl l)('rsols who have little or no access to 
health care, incliidiing moore than half of all 
people who live illAfrica. The need to emI-
I)ow('r coimiutiiili(es to deal with heallh care,
inll(ling inealis to (011lrol i'icrotitriet (le-
Iicieicies, was .stressed.Mnlio n Was iiade 
that iiost dis(cretioniiary int Is for addressing 
health ald nutritloll issues lie witlin develop-

ing-counetry governments and that stronger in­
country advocacy of international an(I national 
agencies is needed to affect policy aid fund­
ing for microntitrient 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 isa 31-year-old agency whos,, pri­
1ar1'y goal is to l)revent blindness, visual im­

I)airmiient ,and eye dlisease il (levelo)ing (oin­
tries. 'Ilie IEFcirrenitly works iI1 countries,
 
including three with vitamin A and child stir­
vival eml)hmsis. The IEF's collaborative work 
with governments and other N(0s includes 
mat ernal p)1start i1 and l)reschool child vi-
Nunin A supplementation, Imultiniedia liet and 
health c(oliimitiicatioiis, brewstfeeding lroiuo­
tion, imniillizatlo, and(ldiarrheal (lisease con­
trol, nut ritional assessment, and drought re­
lief, training, and conferencing. The IEF is 
committe(l to)assisting host governments to 
develol) nat ioinal (oor(linate(l stralegies to con-
Irol vitamin A leficieincy.
 

SIGHT SAVERS (138) 

Formerly tit(Royal C'oninionweath Soci­
ety for the Blind, Sight Savers is committed to 
r(ducing uinnecessary hlindness in Ilie (level­
o)ing world through c'niqireheiisive eye care. 
Sight Savers chiaiiiiels its r'sour'ces to high­
risk con)mmunities throtugh g(overm ent and 
NG() IpartnIers. Vitamin A Iprogrammig o(­
(cirs vithin l r)a(le(r roproa'hs to pre ,elt 

blindness. Pro.,jects ev, ve through evalhation. 
In India, a large, mull partlner child develop­
ieint proj'ect gave way to iiiore fotused health 
eiucalion projeIs carried out by collnllllity 
healhI w )rlers and through lindu drania. 
Colil)relhelnsiv, eye care I'mr illlersaidit chil­
dren in Bangladesh is being iic()mporale( into 
tiltr-5 cliinics. Ili Africa, Sight Savers sup­
ports a regional o)lithal iiic iielical assistant 
training pro)graii. Sight Savers seeks to iden­
lify I ) sustainable eye care models thal work 
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under low resource and infrastructure situa-
fions and 2) program indicators of effective-
ness and resource utilization. 

EYE CARE-PROVAX (139) 

The Eye Care-PROVAX project began inl 
1989 to enhance coverage of vitamin A ca1p-1989agi 
sule (VAC) distribution in laiti. It now works 
with the lailian Ministry of Ilealth and 13 
NGOs, with I'SAIl) funding, to incorporate 
vitamin A activities (VAC (listribution, nutri­
lion education, gardening, food l)reservation, 
social marketing) into existing elements cf 
primary health care (the WlO Expanded 
Programme on Immunization [EPI], oral 
rehy(lration therapy, growth monitoring, fain-
ily planning, etc). VAC coverage in the country 
has stea(lily improved, although coverage of 
the - 185,000 targeted children in program 
areas through existing services is still only 
36%. PROVAX is committed to assisting the 
government of Haiti to bring vitamin A defi-
ciency in ider control by the year 2000 through 
great er NGO J)art icipat ion and closer collabo-
ration with the Ministry of Health, the Pan 
Amernc-. Ilealth Organization, UNICEF and 
other agencies. A National Vitamnin A Council 
has been established to advise on policy and 
program aspects of vitamin A deficiency pre­
vent ion. 

HELEN KELLER INTERNATIONAL (HKI)
(140) 

Founded in 1915, HKI has been a leader in 
xerol)hthahnia and vitamin A (leficiency pre-
vention since 1972, within the context of the 
agency's global blindness prevention programns. 
IIKI works closely with governments, NGOs, 
universities al(I oilher national institutions, the 
Worl( Bank, WI l(), and UN organizations. -1101 
initiates programs through advocacy and tile 
creation of linkages; refines, dtevelops, and 
tests initervent ions; and i)rovjdw-2 te,:.hnical sup-
port for programs. .IKI is active in vitamin A 
food f )rt it]a'alion and supplementation and in 
household gar(ening l)rojicts, all of which are 
sul)l)orte(d Iw(olyImllllnicatiols and e(lucation 
)rograms and, where possil)le, are linked to 

existing or planne(d l)rogranis (e.g., vitanlin A 
supplementat ion within the EPI, testing com-
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bined micronutrient a)proaches). Currently 
HKI has vitmnin A projects in Niger, Mali, 
Burkina Faso, Yemen, Bangladesh, Indonesia, 
and the Philippines. IlKI is also proactive in 
information (lissemination and networking by 
organizing country and regional workshops 
and in international meetings such ws that inio February 1992agand thei Breakp-
Bellagio in Februa.y 1992 and the Brealout 
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 an(l promote 
breastfeed-ing. In the last 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 uI) a(lditional 
in-country training )rograms, 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 Supported214 prqjects in 48 countries in Asia, Latin 
America, and Africa, with more thal half in 

Africa. Most, of these projects sul))ort scien­
tific or community information programs. Sci­
entific support includes Supplying and moni­
toring the stability of vitamin A preparations 
for field testing through tile Roche quality as­
surance program. ApaIl from tie manufactur­
ing process, Dr. Gmunder explained how heat, 
moisture, light, trace elements, oxygen, and 
deoxidizing agents affect the stability ofprepa­
rations and(that, expiry (ates fixed at produc­
tion are based on assunlions about these 
factors. Current ly, l)rel)arations are formnlated 
to maintain at least 90% activity at the (late 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 store(d at, 3011C. SIGHT 
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AN ) LIFE,also uidriakesserl n I etinol analy-
sis 'r itpuSucts I ihis is doine only underii 

excelplioial cir'umstai'es and when quality 
control')l lii'ii'e(lli ~sav,'I )een stridtly followed 
in colhcliil alt( lial ig spelle'ins. SI(IHT 
ANI) LIFE is;[Is() \ehiilg capsules with 
Iwist-()''Itl dtisllt's llat w (ispense wit h the 
Itec (I'm silililig inlslt-ti itlnts. Furlhermiore, 
S1'q( l1ILITE has beeii develo)ing educa-;1 \N 

t1011 iiiat'ii;ils Im pirnl'e.ssioiials, mothers, and 
chld~rent. guide
ititI a h elief ihat helltiil educa-r 
ioni, liat
social niiitiiliz ioi, <aid colii unity l)ar-

ticilpaliol ;ate, i wer-ih tools to achieve di-
itlal'y illiipt', 

DEVELOPMENT CENTER (AVRDC)(62) 


The \'II )(' at lal cente whoseisa ilt e'llall itl 
general (ifal ist atix-aliCe iutritional well-
beilg aid t1( ttes ill)oorrlral areasIaise iltu't 

throigh il , i ( (iioin t nld collsullption of 
vegelalies. "'liTrc wIl' e naj or progranis 
bei lI ursitletl: 1) gfelteli resea rch and crop 
ituiltr('wiiit~iil (e.g., tlex't'Ilptteiie of theat-toler-
ant m ' li 2)idi'se-icsista iegctalles), re-
searihi tti li-mIticti iisYsleils that are sus-
lailtable allt;alt't iiit illrlt their need of in-
pills, ;liil :I,) iliti Ftal illi, hitile resource tde-
vell)iile'l. ;ai1ndialia'Niy biilding. Illtile 
AVII )('NtilcH(T,. ;ii rititevealed with 
lotll f(aideliltsi ishat whihe it is very useful, 
Ite ctiliiiiilv iltt;ist ticl Iwte reltuired to sits-
fail+ it is ttli I;ci'kiiig, htatiig to collapse of 
stit'IItt+ i';tilis. T1il'\V' I1(' is a1t.. hhessing these 
]ll'iolliis ty ttiisisig t(t ways t)improve and 
sustain galll syslelis alli year-round veg­

etable availability and oil tie training of na­
t ional partners and information dissemination. 
Activities now extend beyond the Asian re­
gion, with pilot )ro e('ts iItile Sahel and a 
new centerinTanzmlia, from where the AVRDC 
seeks toexl)an(I its technical servicesandsup­
pol to the East African region. 

THE NUTRITION FOUNDATION, !NC. 
(144) 

The Nutrition Foundation, Inc., is a divisionof the International Life Sciences Institute 
(ILSI) and has been associated with WACG 
since its incel)tion in 1975. Serving as the 
IVACG Secretariat., the Nutrition Foundationis a liaison and information source for the
vitamin A commUnunity. It organizes tile IVACG 

meetings and publishes their reports and con­
venes andtl l)ublishes findings of task forces 
that address key issues on vitamin A defi­
ciency preveit ion. IVACG is guided by a steer­
ing commit tee with input from a group of dedi­
cated regional rel)resentat ives in Africa. Given 
the illportance of Muiltiple micro'iutrient defi­
ciencies, the Nuttrition Foundation has re­
spond d to ireqluest from USAID to foster a 
more formal relationship aniong the individual 
ilicroiLtrient exl)ert groils: IVACG,INACG, 
and IC(!DD. A plroess has begun to bring 
re)resentatives of tiese groups together to 
identify research, policy, ani program areas 
that overlap. The Nutrition Foundation and 
ILSI will work to facilitate efforts, where pos­
sible, to address joint. nuicronut rient deficien­
cies in the years ahead. 
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CLOSING REMARKS
 
Inl a prelude to his closing remarls, Dr. min A deficiency need not await the trickle-

Abraham Horwitz, the chairman of IVACG, down benefit of'general development. 
suggested that the theme for the next IVACG Effective monitoring and evaluation systems 
meeting focus on tl~e iml)ortance of' dietary within programs can provide the basis for as­
interventions (145). sessing achievements and for shifting the fo­

'The present meeting was seen to represent cus of programs with time, foi example, in 
a "turning point" at which I)rojects, with their (leciding when and how to phase out supple­
lessons learned, are finally evolving into pro- mentation while successfully phasing in other 
grams. Particular note was made of the fact interventions. 
that projects (canexcel in organization, man- The need to integrate programs was empha­
agement, and impact, whereas effective pro- sized, but caution vas advise(l not to compro­
grams are not so easily achieved. Efficiency is mise, for the sake of integration, parts of a 
much easier to achieve in small, well-funded program that are funct ioning successfully. For 
Iro.jects than in large-scale programs, the lat- that reason, in certain circumstances highly 
ter requiring invest ment, trade-offs, and corm- focused interventions may still be necessary. 
mit ment of fut ure resources. Dr. Horwitz em- The paucity of information on the linkage be­
plhasized that there must be a shift in empha- tween nicronutrients, in terms of both effect 
sis from technical feasibility to sustainability and programs, was noted and identified as an 
as program s are developed. 'lo attain the ICN area for research. 
goals, ob.jeclives must)e achievable and con- Dr. Horwitz noted the exciting and highly 
sistent with available resources. It was noted scientific exchanges at the meeting, which was 
that the donor community is receptive to re- noted to be the largest and the most success­
quests to support programs that have clearly ful in IVACG history. In closing, lie drew atten­
definedl objectives and direction. l)r. lorwitz tion to the persisting problem of vitmuin A 
recalled the "polilical commit men" described deficiency in the world today. He termed this 
in the country l)resentatiolls, which appeared situation cruel because it places mothers and 
to be a common denominator for tile most children at risk, immoral because it denies 
successful l)rograms. These modlest successes basic hunan values, and unnecessary because 
to (late indicate that successful control of vita- it can be eliminated. 
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AN OVERVIEW OF THE NATIONAL PROGRAMME FOR PREVENTION AND CONTROL OF
 
VITAMIN A DEFICIENCY AND XEROPHTHALMIA 

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. 

IN TANZANIA 

The national programme for prevention and 
control of vitamin A deficiency is now in its 
second phase of implementation (1990/91­
1994/95.) Tile programme, which addresses 
the major causative factors, has two major 
components, namely, interventions and slip­
portive elements. The interventions include 
supplementation, dietary approaches and for­
tification limited to urban and sub-urban ar­
eas. Supportive elements include research, in­
foniation 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 supportive 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.O. Mbwasi** 

l)isease-t argete(l, \ithanin A capsule (listri-
bulion started inl 19,87 when the Mlinistry" of 
IHealth, acting oil advice from ilhe Tanzania 
Food and Nu!rition ('elilre started inlcioling 
high-(hose vilatmi :\ capsules in tle essential 
dlrugs "kits". A(hlo)liott ot the (lisease-targeled 
(al)stle (list lril)itt to, instead ofol her metlhodls 
like universal (listrihmition,. was proimptedllIhy 
the fact that already there existe(I a g(o1 and 
extelisive PIl( infrast ruct ure wil I pro-
gramiles such as Mat(rntial and (hil(I lHealth 

M('11). E,xpanded Programme ott Imittititiza-
lion (ElII), Essential I)rugs lt(rgramme (lEl)fP), 
Health E t'ducat i)fn m(I Family Planning. 

The choice oft lie E)P, lerefore, was seen 
as a bettIer way of rea(hing t lie target e(I p)ipti-
lation al( achieving a good supp)llementation 
c()verage, h ecatse it already had a reliable 
drug supply and trained iealth w()rkers. 
Knowle(Ige, altiliiles amd l)ra(tice of healjh 
workers l'ori a very, iml)rtant link in achiev-
ing a good( coverage. Rapid surveys donle by 
TI'N(' and monthly retunts for (rug stocks 
fr(m tie rural heallh fac'ilities showeI signifii­
(anit 1)ililtg-ill) of the suJ)liedi capsules. Eiis 
WaLs later attril)ttte(l to the fact that the health 
workers had litI(le or n() knowledge it t lhe i(len-
lification of the clinical signs of vitamin A 

(eficielcy alid also the safe use of high-dose 
vitamin A l)rel)arations. Training workshops 
on Ihe sul)jecl mattIer have l)eell conducte(d by 
TFN( ill all (listricts of mtainlan( 'Tatzania, 
and there are already in(licat ions that the pile­
ul) is being re(lce(d. A stu(ly to ass(,ss the 
atlitu(es and l)ractice of health workers to­
wards Sul)plelentation will he done this yea; 

('o))rolinaleI tffo()rts are going 10 inv(olve the 
conitiiy ii i(letii(atiol of 'hil(Irei at high 
risk of (level()ping xvri)phlthalmia ard sending 
them to tli health facilities for treat ment. 

The existence (I I a National )rugs Policy 
which, among otler things, gives (lirect ion on 
all matiers pert aining to (Irugs, is perhaps tlhe 
foundation on which tie st)l)lementation 
programme lies. 

With the goo(d l(otndation wuid wide cover­
age of P1(' units, coupled with the regular 
Sul)l)lieS of vitamin A cal)sules, coverage of 
supplemnl at iott is expected to increwse as 
more of the targeted groups turn uI) for treat­
menit at health facilities. 

Programme ()fti'er, Tanzania Food and Nutrition 
Ceitre 

'hief Pharmac'ist & EI)P Manager, Ministry of 
Health 
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DIETARY APPROACHES FOR THE CONTROL OF VITAMIN A DEFICIENCY IN TANZANIA
 

L. Mselle*, D. Nonga**, and B. Massawe' 

I)ietary a)pr)ach is onie ()f liet strat(;gics 
employed in Tanzania for prevent ion and con-
Irol of' vit amin A det'iciellcy. )ietary aj)-
p)roaches inclu(d hreast eediflg, imlrv'ement 
of weaning flods anld (hild feeding )ractices, 
)romoti(o of l)ro(dut('tio) l ion ofand ((o )1111i)pt 

red palm oil, Al h(m( gar(ening act ivities. 
The l(onie gardening p~roject aiis al (,nsu'-

ing a(Ie(luat e availalbility and ('onsumpt)ion of 
fruits anI vegetalles for tle target groupI all 
year roll(L)I.The basis f(or initiating this l)roject 
emanaled from th lifact that fruits and %,(g-
elalles are scarc'e (1111ing (ry Ss( n, espe-
cially ill semi-arid areas like Singi(la. If p!r)-

',(' loll of vitinin Ari('h fruits an I green leal' 
vegetalbles ('ou( Ie ldheprolloted and their l)'es-
erv'ation il)rvt'e(, theln it could cont rol theW 
problem of' vitamin A defi' iency in Singida. 
The initiation stlled by eL'grnising a multi­

sectoral nalionad comnmittee which led Ihe corn­
munity to dis('uss their l)roblens and came up 
with interventiol strategies suitable for their 
en\vironmenl. 

Mai strategy employed in Singida is slip­
)ort to commlunity efforts. This was afforded 

by (listributing fruit seedlings (papaya and 
guava) to tlie hou sehol( Ithrough primary 
school pupils. Amarantli see(d w s also dis­
tribuleI (0 the h(seholds and solar drying 
technology has beenitilroduced. In future it is 
l)alie(l to Sup)l)ort the househo(lds with 
groundnth seed and strengtlen ongoing vii­
lage water projects. 

*Ta i l'cnd and Nutrition ('entre
 
**Singida 1)istricl Agricultural Office
 
,Singidla Regional Agricultural Office
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INFORMATION, EDUCATION, COMMUNICATION AND TRAINING IN THE VITAMIN A
DEFICIENCY CONTROL PROGRAMME IN TANZANIA 

H. Missano* 
Inf'rnation, E'(lucation, Communication 

andITrainling ((''') ii a nutrition programme 
is aime( It atec ing change in knowledge, 
attitldesand heliavioirand ill
improving skills 
of 1trget atidie, 'teilldealing with nutrition 
l)r)l)hens. Italso hills i)cal)abilities an(I
ca)a('itlis ()filstitutini s indlealing with the 

problehis.InTanzania IE("l'activitlies innutri-

tio)n are )ein 'nhlii.cled hy many organiza-

lions, hl()th gov(,riini(,nl i(lnn()-gov(runn-
tal. The miain (ines heing Miiist ries of' Airicul-
filr(, lDiest ('l)
lveh lnlentl and ('o-ojera-

ives.Ilealth, (Comnniti y I)evelopmelt, 
ouien's Atfain's arid((hildn and E'ducationl, 
others incliule ,aizaniia Food an( Nutrition 
C(li re an(1 the Tain zallia l')i,co)lal C'o(nfer-
eluce whi('h isa ion-governimenial organiza-
lion. IE('T ii(li((( hy these institlution.s uses 
a nni hetof t'('l iicues which inlc(le ra(lio,,r 

press, Irlit( I ialcrials, soc'ial inloh)ilization 
andI'alll ii(ig1S. Inltraiinllg f)1'I ,IialiZ( ('eri-
fie(l 'oiiise ani(l il-cer'lified short coi'l'ses 
a'e giver at Iilf'ereint levels.Training seminars 
are also giV('t1 Ieiea l)'.soelll So thatl)mass 
they are ahle to collect nultrition ilifO'ilatioll 
ain(I priduce arti('les I'om'their respective lle­
dia. l ,vie,\inig of ('li(r'iclla is liing ('on(ti('ed 

to ensure consistence inl the content of nutri­
tion education given and to introduce new 
concel)ts. 
IECT inthe vitamin A deficiency control 

programme fora long time haLs een cond(ucted 
aspail oflthegeneral nutrition e(lucation pack­
age. Ilowever, of recenly ,fforts have beeni 
ma(le to strengthenl ('onloilnenlt by (level­
o)piig materials ald(cn)(l'ling trainings spe­
cifi(cally for the control of'vitamin A (leficiency. 

I)espitelthe fiact that threr are nmany institu­
tions involvedl inIE('T andl that a number of 
activilies are un(ertaken l)y ea('h, the IECT's 
contril)utionilhas notl had an iml)act. Although
people have gaine(l in knowledge, this hus not 
led to change inb)ehaviour. Lack of ('hange 
('oul( be (lue to the limitations within the 
)irogralnme. Solm, ofl'the i(lntifie(l limitations 
of the l)resent IEC'T pa('kages incontrol of 
vitamii A (lefi ciency in('lu(le la('k of vell es­
tablished ,(Is assessIent proce(llres, ina(i­
equate se('toral colal)oration,poor'communi­
cat ion in'raist ruct ure, ina(le(llate capabilities 
and (aipa(pities, and lack of monitoring and 
evalution plans. 

*Taz iaFoo( and N utlrition
('ntre 

INITIATION OF CONTROL OF VITAMIN A DEFICIENCY THROUGH PRIMARY HEALTH CARE
 

Dr. B.B.O. Mnbaga* 

Vitaiin A isaniong known nici'ronti'ients 
that ar"e essentiial f(or nIoima'l health and si;r-
vival.Throlugh )lrillutary lealth ('i'e is (th only 
way to r'.i(h h lied ai(I assist the (')lillllmn-
nity t)owar(ds ((omprelionsi'(, )i'()gralinls to 
r'edlce vitalmiii A (leticiell(',y. Iwlowever, we 
ought t)tocollahorat(, wilh other seciors like 
Agricultire, Veterinary, E'ducation, Water,etc. 

Tivowards tl ()*i(lives of' this paper slioi 

1el are neede(ld to reach the target. Re(duction 
of this problem will r'equire or effort oil e(Hi­
cation follow-up, evaluation an( feedback to 
the ('iniitywe ai'e woi'king with. Demion­
striatiol of J)(-IV (.g. gai(lcen (Irying methods, 
st(rlage, etl(., i'e re(l(. Prp)l)eir use of I)XtLV 
especially to children who are ingreat (le­
nlial(I is('rlicial.
 

alidI ,igt(riIl trategies have ieel elaboratedI I~h )tn l tI('gir)l!.al Iht.sjsiilt 
very well. ('omn iliittled amid (he(Ii('al,'(l l), l'5i-
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PUBLIC HEALTH MEASURES IN THE CONTROL OF VITAMIN A DEFICIENCY: 

A PROPOSAL TO CONTROL INTESTINAL PARASITES 

Prof. C.V. Kihamia* 

lIlt est inal helmini hs and schistosomia.sis are 

highly )revalelt ill
Taizania, and worln loads 
are particularly ('ommon in l)lpreschool and 
school-age childrell.'Ilhese parasites aremolig 
Ihe to) tel health problems of Tanzania, and 
are resp)onsile for 'causing a h)1 of iorl)i(lity 
and appr,'iable mo lality It is known that 
these worms dlirect ly cause (lisease, but they 
are also reslonsil)e I(' c(otrilting to pro-
teil energy 1ahltit i iO, growth retardation, 
stu1ting, alimenia and (oor scho(ol ac'l .ve-
melit. Pal offlie rs('i(,lilf'lesearc('h that I)oves 
the ass()('iatioll(filItest iaml w(rlis, especially 
Ascmris hlmhrici'r.'s,has Ieeni (loe here in 
Tanzania. Recently, intestinal lielhintlis have 
beenl shown to contriilte t()deve)l)menlt of' 
vitamin A (lefic'ieny('. 
Il tlie past, tile conlrIt of' intestinal hel-

;'inthisa (I sclhistos(m iasis has (hl)e(( oil 
health e(du('ation, provision of watelr slp)plies 
and sallital(on illiprovl(,(,iil. Much ep11hasis 
has beeni laid oi) sanitation and water and a 
number of, projects have been carried out ill 
(ifferent ways andIby niany agencies illmaiy 
localities of the ('ollit ly. Iloweve', the exp(eri-
elice so fllr shows that there has beell virtually 

A PROPOSED PLAN FOR TEA FORTIFICATION 

C.R. Temalilwa, Msc.* 

For quite some lime, Tanzania has imlple-
ienlit e(I two inlt ervvit ills,naiiiely su)l)lelieli-

tatioti with vitaili A ('al)slles ail (lietary 
t)l)roa('hes by i)r(o)mlii ,d'ilrea.'st feediuig anl 
Ipro(cl('tii and ('(11stI Ililt iou of' fod)(Is rich ill 
vilaili A, fats, and ()l'oteil. 
In odr(hlr t) a('celrale a('hievemlent of the 

national lmt iritiln goal ()'elimiating vitalin 
A def'iciency by tIe year 200), the ('ountry has 
ople(I to inttlroue a ni tionwi(e fortificat ion 
progr'u lll. Food)(s ('(rsidhere,( fo(r fortifi('a­

ioll i ,t'Ic('a leaves, vegetable oil, anidl sugal'. 
Initially, ('ffori'ts will be ('oi('ltl'ate( oll forti-

ea leaves.fi('at i)li of 

110 impact of' these efforts on tle prevalence 
of intestinal parasites and schistosomiasis. 

Recently, the availability of two very effec­
five drugs against intestinal worms and 
schistosomiasis have revolutionized our strat­
egy for the ('ontrol of these parasites. The 
(rlgall)ena(lazole is a )r)a(l-sl)ectrum, single 
dose alt helmii(' po)vPm!Ito he suitable for 
mass adlministration. Another drug,praziqua­
iitel, is )articularly effective against all forms 
of, schist osomiasis-this drug has also been 
found to be vel'y useful ill Ila;'. treatment. So, 
with lie availability of lhese pot ent drugs, 
Tanzania has (le(le( to emark on a 
lp'ogralime of (he-wormiig which, (Ille 1o the 
nature of lhe parasite problem, isgoing to 
ha, lhe followiig IIIee cOml)(ments: anthel­
lilit i a(Iministratlon, niicrollltrienlt sull)le­
ientation, especially vitamin A, and partici­
)aoly health education. The first effort by 

TFN(' has been planned for Lin(li distlrict and 
we look forward to seeing tile results of this 
initiali, e. 

'Nlihinilili Me(dical ('entre, Dar es Salaam,Tanlzania 

WITH VITAMIN A 

[his paper focuses o a )la for intro(luc­
ing fortified tea leaves to the market. It covers 
feasibility stu(lies, )ilot intervention,and stirat­
egies to inltroluce fortified tea to the market. 
The various l)ro(osed research activities are 
to )e (,on(ltcte(l by T"FN(C, in collal)oration 
with in(lustly and a uimber of' international 
ourgaisations, and funiding is to )eplrovided 
by U NICEF and the Tanzania Government 
through I)A. 

:i)ir,(tior,[,ah aloryServices Depl., Tanzania Food 
i l ('eltre, D)ii ,.Siaan, ranzaiia 
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PROJECTS TO PROGRAMS: WHAT DOES IT TAKE? NATIONAL PERSPECTIVE: BRAZIL
 

L.M.P. Santos* 

There is general agreement that tie first 
and fundamental step to turn from Projects to 
Programs is )olitical decision. Now the ques-
tion that is posed is tie 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 condulcte( in 19741-75. The re-
suits, partially published only in 1982, showed 
highly insufficient vitamin A intakes in the 
Northeast region. Ii rural areis 70% of fai-
lies (lid not meet 50% of the recommended 
daily requirements. I)uripg 1975-85 a series of 
pre%'alence surveys of' serumn and liver retinol 
(necropsy slpe('imens) in the Northeast showed 
low levels in four states. In the l)eriod of 1981-
85 a state-wi(le survey in Paraiba found not 
only mild signs of conjunctival xero)lithalinia 
but also severe cases of'coineal xerol)hthalinia 
and blindness in very young children. As a 
result, the National Institute of Nutrition 
(INAN) of the Ministry of' Healtlh, started in 
1983 the [lypovitaminosis A Control Program 
in the state of Paraiba. Later it was extenle(ld 
to tihe other eight slates of the Northeast, un-
der the agreement of the State's Secretariats 
of lIealth. In some cases the initiative was of 
heINMunicipal Secretariats of Health, like in 

('amarl, where all in(el)endent program was 
going on. The INAN I)rogram delivers vitamin 

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 Imnmunization Days 
twice a year, when 300,000 to 500,000 immuni­
zation sites are set up and children 0 to 6 
receive polio, DP, measles and in some re­
gions hepatitis 13, yellow fever vaccines and 
vitamin A in tile states that agreed to. In the 
ten yuwars of the Program, Paraiba is the only 
state fully covered. The 1)rograni has some 
advantages, like being integrated to a success­
fill ongoing health l)rogrm, thus operating at 
a very low cost and being very well-received 
by the population. The major constraints are
institutional discontinuities anong tle gov­
eminent agencies, complaints from the vacci­
natic, staff about the extra burden, the use of 
capsules until 1991 (time-consuming), and 
1)roblems with the importation of vitamnin A. 
The tHypovitainosis A Programn in Brazil is 
not well-consolidated yet as a long-tern strat­
egy. As far as future perspectives, there are 
plans to start in the very near future aprograin 
with tile rural extension services aiming at 
increasing the l)roduction and consumption 
of vitamin Arich foods. 

*Es('ola de Nutricao, Universidade Federal Bahia, R. 
Arauio Pinho 32, Salvador, Ba, 40140, l3razil 
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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 pro jects to vita-
min A programs are the following: 1) Man-
date. The National Nutrition Council, recog-
nizing vitamin A (leficiency as a public health 
prol)lem, mandales govern nent an( non-gov-
ernlent organizations to a(l(ress the problem 
in their l)as and programs. This political will 
has hastened the transformlalion of vitamin A 
l)rojects to program status in the various 
sectoral nutil ion plans. 2) Re'lca ute and qual-
ity )(esulls. Well-(lesigne(l l)rojects addressing 
ser ice ga)s with (luality met hodS and iml)act 
became the basis for designing strategies for 
nlat ionwi(le al)l)licat ion. Examples are assess-
ment and vitamin A capsule supplementation 
projects now a(lol)te(l by tile public health 
service of the [)epartment of Health. 3) Col-
labori<>n and location. Projects jointly de-
signe(l/implemenlel by tion-government 
(NGOs), government (GOs), and l)rivate vol-
untary organizations (PVOs), strategically lo-
cated in the goveruluenl's nut rition unit with 
aclively parlticil)ating nmnagers and field per-
sonnel, became the core coml)onent of the 
sector's nutrition plan. Examples are educa­
tion, training, community-based planning and 

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) 
Partnership.Strong partnership between NGO 
and industry through sharing of financial, tech­
nical and ol)erational resources contributes to 
the sustainability of nationwide l)rograms. One 
example is th- TV and radio social marketing 
project of NGO, industry, and the broadcaster's 
association. 5) Fuiding. Adequate funding 
from external and local sources providing con­
tinuing su)port helped in )ro)elling the project 
to program status. Examnples 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. 

*iNutrition Center of the Philippines, P.O. Box No. 
1858, Makati, Metro Manila, Philippines 

XV IVACG Meeting 73 



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, mid Nutritional 
Anemia. The presentation focuses oil Vitamin 
A Deficiency problems. 

Soun(I planning for appropriate strategy and 
intervention program cannot be made until 
the true magnitude and nature of the problem
is identified. 

A number of approaches have been used in 
In(loaesia to the un(erstanding of what, where, 
who, how, an( why about t0, occurrence of 
vitamin A deficiency plroblems. 'These include 
analysis of report:, from various clinics and 
scattered stu(dies, cross-sectional community
survey, el)idemiological studies, prospective 
and retrospective, community control trials, 
and in-depth clinical investigation. 

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. Hang Jabat IVNo. 2, Rt. 004/
004, Kebayoran Baru, Jakarta Selatan 12120, Indonesia 
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COST, COVERAGE AND CHANGE OF HEALTH STATUS ASSOCIATED WITH ALTERNATIVE 
APPROACHES TO THE CONTROL OF VITAMIN A DEFICIENCY IN NEPAL 

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

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 piogram, 2) 
selective primary health care activities to re-
duce iml)act 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-
sure(I 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 coin 
munities with coverage exceeding 80% for the 
capsule program and de-worming program. 
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 anti maintain amy of the 
prograums. 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-
grant was initiated in some of the nutrition 
education areas. However, the children of 

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 xeroplhthalnia, 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 l)articipated in the programs, villages at 
high risk at baseline continue to be at high risk 
at the 12- and 24-nonth 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. Xeropihthalmia 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 faro­
ily, as well as improving the household sani­
tary living conditions. 

*Nepal Vitamin AChild Survival Project, Kathmandu, 
Nepal 

**Institute 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 
THROUGH CHANGING DIETARY HABIT 

N. Islam* 

This presentation contains tile Programmne

initliative taken ll) by Worlcview-Nitritional 

Blindness Prevention Programme (NBPP). The 

l)rograinnie was initiated 
 in 1984 as a pilot 

l)roject in a northei'lsub-district of' Pirgonj, in
Rangf)ur (listrict, to combat nutritional blin(d-

ness caused by vitamin A (ehficien(cy anong

Ille age group (f0-!) years, by means of some 

very l)Ol)llar motivational comniunication 

media appr(oaches like school media, folk 

singer ie(Ia, ra(lio an(I elevision Spots, docu-

mentry ilin show, (inemnia spot, billboar(l,

pictorial )rint material, government an( NGO 

workers niedia. W)rld-view a(lopte(d these 

ie(lia so as to reach its programme niessages


to the target peo)ple effectively an( thus iniple-

mient its ol).ject ives. 


Thelinain oj,ectives of the programme were 

to: a) raise awa'(ess of tile village people

about the c'auses of night blindness and their 

prevention through intaking vitainin A-rich 
vegetables and fruits, b) increase l)roduction

of carotene-ji too(ls an(I c) increase (lark 

green leafy vegetables ()GIX) onsuill)tion
l)y the mothers and chilhren; all of these in 

turn would change their tra(itional (lietary

habit and reluce lhe prevalence of night blind-


ess. 
At the 2nd and 3rd year of this Pilot Project

evaluations were (lone to assess the further 
nee(I of the l)rogramme. It was reveale(d in the 
evaluations that the target people had (level-
oped awareness of the catises of night blin(d-
iess, and for their prevention they had turned 

to c(osiune green leafy vegetables-a sign of
change in (lietary practice. The evaluations 
also strongly recommended further expansion
of the )rogramme wit h sone new a)l)roaches.

So NBPP was then exl)an(le(I in the 2nd 
phase in 21 sub-districts of Rangpur anti
Dinajpur (istricts in 1987 for :3 more years,
with some specific objectives viz. a) to reduce 
night blindness by 1% front the base 5.92 to 
4.92, b) to raise awareness about the causes of 
night blindness from the base 18 to 80%, and 

IN REDUCING VITAMIN A DEFICIENCY 

c) to educate them to grow vitamin A-rich 
vegetables froni the base 10 to (0%, and non­
citrus yellow fruits fron lhe base 7 to 40%. 
This time a new approach, women volunteers 
(WVs), was adopted, instea(I of government
and NG() workers. The WVs were recruited 
from the res)ective project areas so t lat they
could work freely, with easy access to jiotlh­
ersan(I children. 

I)uring this )hase of Ilie l)prject, flnther 
evaluations were (on(lucted(whichl)rescribed
the proje,'t to he introduced in wi(er range
than before, )ecause sonle st unning achieve­
ments were found from le project areas. Fo­
exam)le, a) the rate of night blindness was 
reduced by 1.05% as against 1% (i.e., iore 
than 100%f), b) the awareness al)out night blind­
ness was increase(d by 94% as against, 80%, and 
c) the P(lucation 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 40%. Specific emphasis on 
sustainability of the programme was recoi­
mended. 

This growing deian(l of the )rogrannme led 
Worldview to intro(luce a regular project of 3 
years in its 3rd phase in 1990, covering 4 mnil­
lion l)optlation in 21 sul)-(listricts in Dinajpur,
Lalmonirhat, and Gaibandha (list ricts, with giv­
ing stress on sustainabilily of the programme.

Again another new approach was taken up,

forming mothers' groups from the vulnerable
 
section of tile coniniunity.
 

The view of this a)proach was to train tile
members of the mothers' grouf)s on the causes 
and prevention of night l)lin(Iness, and en­
courage them in carrying out home gardening
activities and the messages ofinight blindness 
to their local communities, and these mein­
bers would continue their activities in(Iepen­
(lently, i.e., without any niore support from
NBPP when the programme would phase out. 
This approach is believe(d to be an effective 
one, because by honie gardening the l)ractice
of growing more green vegetables rich in vita-
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min A will be increased, resulting ill positive the field of blehavioral change of any commu­

decrease in night blindness in tile proposed nity. 
areas. Thus,the practice of' vegetable intake 
will remain within tile area even after t1e *('ountry IDirctor, W()LI)VIE\-llangladesh, louse 

)hase-out of NBPP, and this will be all ex- No. 7;A, Road No. 12A, I)hanmondi Residential Area,
ample of the need of communication media ill )haka-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 sage evolution from blindness prevention to 
the promotion of preventive health behaviors child survival. 
is recognized and accepted. At its best, a mar- Social marketing has been a key interven­
keting strategy ties together its constituent tion in t-KI-supported programs to reduce vi­
activities-aulien(ce segmentation, l)roduct tamin A (leficien(y over thel)ast 15 years. This 
development, promotion, price, and (listribu- experience is reviewed in several countries­
tion, to name only five-into a single, mutu- primarily Bangladesh, Indonesia, Philippines­
ally reinforcing whole, each contributing to a in relation to a lully-developed marketing 
(1ommon objective. In its abselce, such syner- model. Sholl falls in program perfornance are 
gism isimpossil)le, and individual elements tied to inadequate attention to the relative 

('an work it cross l)1oses, .jeop)ar(Iizing the "mix" of marketing activities, pailicularly in 

social exchange process itself. the critical areas of media channel-behavior 
In practice, ithas been the promot ional ele- fit, segmentation of program beneficiaries, and 

ment of the marketing model which has re- community effects as an intervening variable. 

ceived the most attention. This eml)hasis on Based on these lessons learned, an operv4ions 
mass me(ia (listolrts the al)l)licat ion of a uiar- research agenda for addressing these p)rogram 
keting model to public health interventions, 'eficiencies will be prolposed. 
and limits its ability to respond to tile main 
challenges confronting the further develop- *11(hen Keller Intnmational 

ment of vitamin A programs: reaching the 
unreached, sustained dietary change, anod mes-
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EVALUATION OF A POLICY OF ROUTINE HIGH DOSE VITAMIN A THERAPY FOR CHILDRENHOSPITALISED WITH MEASLES 

G. Hussey*, M. Klein* 

.N!e'atshes is with(t specific therapy and re- stay (mean lO1 vs 13 days; J)< 0.001 ), a lowerImains ilpolrtant globally as a (atlst of child- requirelntl for intensive care (4.3% vs 10.59b;llo(1d death. ('ontrolled studies have shown P < )0.001),high-dose vitamill A therapy (Ili-VAT )-with 
and a lower death rate (1.(6% vs 5%;

P < 0.001). In addition, vit an Atherapy (cost.100,000 It' vitamini A-t marke(dly re(iuce
tme'asles-asso(iat((l tlorbidily and 

petr patient: $0.33) restlted in an estitated
mortality, saving, f'or hospitalization alone.ht oI $200.00Ite extent to which te,.se fuinngs ill r(c- per c+Lase. If the t)-% reIulctions..ear'h Stlttg, are af)li'ahle(, to)the case lialt- iitihded(it, 

ill iliortality 
were te cost-benefit atalysis, thel~aget( t" llhs tllt(l" ((')t(litb., 

tinme hospital Iractice is tiiltn 
f oi- e)'lits would he mtcli great er.No adversetwn, and it was ff'ects of, high-dose \ilaill A tlhera)V werethe plrpose ofIthis stuldy to ('ici(late this. ohserved.


We )Cltoilted a retrospective std 'ty(f
hospital rco (l'of 72t0 
the \We ('tncld(Ie t hata policy of high-dose oralhldl(rehtn < 5 years of vitainit A (-0t,000() W')suppleentelilation llilage who werel hospitalize(d f)r miteass, anid ttiea.sles provi(es bemefits whichcoptare(l the otu'illes (hi'ilg two 

are eq<Iiva­
-lll-coll- lent to those previou(sly ol)s(rved only ill ('Otn­

se(' tiv, 2-i,\year tiods ( 1985-86: Pt189-90). Apoli('y trolled research trials, thatf' Ili-V\AT f'r all ('hildhren hospitalizetI it is highly ('ost­elective, andilhat it sholl(I fornit pal of thewith 1uasles had btt )tlli iehllced duritg the roitllet ('ase tttagetllictll of all ('hilrelt los­ilitervellng perio)(. pitalized with meahsles.As comparedl wilithelglrir of ('lillet (instatda(Id lherapy 1 = 106t) 1), ('hil(ren receiv- I lepartment r1)a'tt'iairi's ant (' tihtltItealtht, tiver­ing Il i-VAT ( u = 651) had a srhorter hospital sit y o(ltap, Town, Sotith :\'ri'a 

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

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

lalth .sll''i('einfirmilation intended fttr 1t, ill Bolgatanga-Frafta District, using a mobileplalttiltg att(1/or monitoringof(listrict health ('lini' approaclh that l)rovidled integrate(l cura-Prograiuines sh(oul he(11eIt) date, precise, ti ye ;n(Il )reveitive tmaternal an(and ohlaill ( using availahle re titr.,s .judi- child health('ar(, ititlitginiulizatiot, wa' $0.02. There 
iottsly. Ettl)loyiitg a "rapid tssessilillt type" WaS no ad(idtiotnal tnlontaty cost to the pa­desigtn this study quickly and inexpentsiv(ly tietit, and an avetrage additiotal indirectitivestigat e I the cotst imnpli(caftions of ititegrat- cost 

the pat ient of two minutes waiting lime.ing vitamitn A stlplementtatiot 
to 

with itniuni- The stu(ly cotnclude(l that fte, pattern of utili­zation. It also a.sessed its I) tential l'r achiev- zati of iniitiuizat ion services ill the (listriding adhlequate, sti) lettental itltcouverage. Tit itresenlte( ati opportunitty 'for aclhieving sig­st u(ly was condcte( iltthe Il lgatat ga-Fralra nificazit vitamin A supplementat ion coverage.
)istrit f nortlierit (;lhalta ill 199O. 

The avetrage health service cost per childofor full mnttutization l)lUs vilatniit A supple- Klvp th1St't;('hl ot tlygito(n Trfli('HtaWCE M7,11iTit,
 
ile lalion w . $6j.47 . Ti'll, addlitional 'o>st 
 of* ;*,lfisft ry ot lhtalth Ghana, V(). Box M-1-1 Accra,)rovi(ling vitamit A to a fully-inmunize(l child Ghana
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VITAMIN A SUPPLEM7'NTATION IN CHIKWAWA DISTRICT, MALAWI: MOTHER'S 

KNOWLEDGE, DELIVERY STRATEGIES, MISSED OPPORTUNITIES 

J. B-rrows*, P. Courtright*, H. Chapel* 

-oni-
dt1 ed a I olptlati u-l :Lsed strvey c f mothers 
(it = 2,178) () ma+sre basel ine knocwledge of 

The internalional l'ye Foundatlion -(1EF) 

tea 

(hil survival methoc. s, intcluding vil anin A, 
prior to inilialing a large scale (0'iiitiulily-

aseId chihl stirvivalaa l( vitamin A program in 
('hikwawa I)istrict of lhe Lower Shire Valley. 
)flh :i,556 c'hildrvi -, years of age incl(Itded 

ill Ilie surveN'11, 4en(14 ) had dowumluented 
vitanin :\ calstilh (V:\() stplementation ill 
the ust 6 l()lll ls. \A( spplenental ioll w'L 
f'ound to he greatest amniig clhildren 12-23 
miotith.,s ofage (18',), and~l droppe~~d to tianog 
children 60)-71 m)nlhs )f agc. Mosl childremi 
12-21 i otlis o'age (91) attendel an Under-
Five clinic withini the past 6 tIcntihis, and of 
these, (cly I1W ec,'eiveoI vilamin A.After age 
3, less thran half of tI, children attended all 
[Under-l'ive clinic. Amcong all age groups,
"i issed (lprlp )t' ilies" toin receiving vilaiii 

A ranged Fr- 7'14'821!,. ( )f the total not hers 
interviewed,. 7-!, clainiel they recognized the 
VAC. Il<owever. (I theset m )thers, only 22% 
idlenlifie d lhe cirrect il, supple-rot that VAtC 

mentation plays in health. Although literate 
mothers and older mthers were more likely 
to identify tlie correct role f 'A(st llelen­
tation in clhildren " theset, moethershealth, l 
were not ml re likely to have received VA( 
stll)lementtatoll, nol were they more likely to 
have received VAC after delivery than mlih­
ers who do not) recognize tw impotanice of 
sply Ihat relies oti EPIsulentationi. Aprogram 
and I'nder-Five clinics alone will niiss over 
half of the children over :1 yva.rs o"Ia.;ge regard­
less of mothers' knowledge o'If1h protective 
role of VA' sutl)llenentatlion. This suggests 
that even if' iilJ)provetlientsare al t miore 
completely integrate VAC stplementatlion 
into the existing EPlI and 1'noler-Five clinic 
network, alternative st rategies may he re­
quired. Implications of' these resulls oin the 
developnent of' education interventions, 
missed opportutnit ies, and alternate delivery 
strategies will hie discussed. 

*IEF/U-A, I/t K.M('tikwawaII + Mahwi & td'I' 

)istrict
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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':jtzfus*, M. Hakimi*, K.W. Miller*, K.M. Rasmussen* 
To"evahlte the elfets of"high-dose,vitamin 


A (VA) Supplementation of lactating mothers, 
we (oiiItite( a ranldoinized,doubhle-blind Iai-il 
in which 15: 1"iral ,lavanc,:e mot hers 1-3 weeks 
l)0os-artulmn received 312 
i:t(ml (:)0,() )( )
VA or placel m (PLI). )tlhers serum relin(l
levels in the V\A gr( up were 1hwer than the IP!,
grou)l at haseliit., hill higher at 8 111months (HA 

vs. 1.23 1-unol/L, 1= 0.0i), a(I 6 111miilis post-

l)atim (1.22 vs. 1.08 Vimol/l,. p .) 1). A 
parallel de(re;ase il serum relinol values was
ohsrv(l, inIl ti('reat mut gti'()Is. The milk 
relinol levels oflhe V.A grmp were higherthan
the IPl, gr )tvIy).:15 to 1.0 pmi)l/L, at 1-8 

( mils i(st -i-artlum(<< ).)5)..\Ining 6-p 
montih-o)ld infatnts, serum retinol values < 0.52 
ti-mol/l, were more tha wic, as prevalenl in 
theiP, than tlhe VA group (106%; vs. , respec-5..' 
lively.I)< 0.05). Similarly,23j 1"ofinflants in the
P L grolt were VA dleficient by the l-
method, compared to 1t)%ofthe VA group (p) < 
0.0:3). Multivariate linear regression ,isused 
to noutel the detlerninants of nmothers' serum 

and mailk retinol values. Treatment group,he­
itoglobin level, and weight were positively

Lssociated wiilh serum retinol, and the effect 
of treatIllnt w greater" illwoienl of lower!;is 

\Veght. reatnent gr p11. sernm reti­milk fal,
nol, and hd nImass index (IMI ) were p)osi­
lively Lssociated with milk retinl, and treat­
ine.1
t effect decreaLsed isBI1 increased, lie­
n1ioglobin level and parity were negatively as­
sociatedl with milk relinol. In this population
with marginal VA stalts, a single high-dose of
VA given to thec lactating mother improved tle 
VA status of the mother through 8 montlhs 
l)st-pailtm, and reduced the odds ofVA defi­
ciency in heri-nmonth-old infant by two-thirds. 
Women who were thinner and of higher parity 
had lower VA status, and thinner women
henefiled more from VA supplementation. 

ttiv. Nuir. Sci.. (Crnell l'nivrsiiy, Ithava, NY,USA; 
(linical E,'ltidviiology 'nit, (;aUah Mada University, 
Yogyakatra.Indonesia 
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FACTORS AFFECTING THE UTILIZATION OF COMMUNITY BASED MICRONUTRIENT 
INTERVENTIONS IN EASTERN INDONESIA 

I. Tarwotjo*, P. Fajans**', Muhilal", S. Pak**.', J. Gorstein**-', R. Tilden** 

Indonesiani governmenl healthact ivities ad-
dressing the r(O le"l Iofiicrrnut riel defi-
cielicies at t1.tiililitllity level are implh-
iented as part oI'a mntilly package (of"pre-

ventive and Iprmotlivle health services known 
-istle isyat i. "lh,,se activit include \( 
and irolltahel (list , ith ni ofdi, im ionaind 
II ('t tlnl)tiil. ()er services alilst tie 
Iosyandht includhe growth Iltnitorilng, illilllun-

Iizat ion. prelt'ltl care, ()RS (list rilit io., and 
tlier nltrilio land healt eltdiat iti. Success-

fill cmvenage ()flargel impt ilisby tuicroiti-1la 
Irielit interventlins is(filelh limited by Ilie l,%w 
levels of allendance at posyatlidl by mothers 
and their ('hilrel. 

This paper liilizes latla from a microllutri-
elit deficienicy Ivevalelnce survev condtuced 
illtlie t'(in' Itdonesito exai-ern 

ille flatl irs i lle clhild, hlsel ld. and comn-
munilv levels relal to wnlien antI children's 

teianiceat p iti . The relatiotnship he-
I \Ve('tli ~it hli servicett( hill( uitllIt w l licalt re-

S()tll'( 1111d t a cti or te dalo lre('l)e t('(It) (lt 

prtogIai I'llluagetnllit werV also investigated, 
The frquelliicv, ) ttit(l i( V,,.L tIOt me-

laed It)chilhhen's age,sex,on alilltl)olietric 
slallits: biut was related to illothers' levels of, 
t"lucatioll, household ecollnlic st atuits, tla 

the distance of the household from the post. 
The level of activity and involvement of vil­
lage women's groups W%%,s strongly related to 
1ttendmlce levels, with other coliitinity char­
acteristics showing weaker relationships. 
Ilealt centher staffing pattems, transportation 
resources f'ttrposyNdu stl)ervision, and other 
variables related to the frequency of s pervi-
Sioll were also relatedl to comunitty levels of 
attendance. typ.'iyes of services provided at 
tlie l)05 w,,- impolalnt, with the presence ofs 
VAC and iron lablet (listritlt ion, supplemen­
tall feeding, ald the availability of l)re-liatl 
care and family planning at the posymdu all 
strongly related to attendmce by women anld 
children. The implications of these findings 
for achieving high levels of service utilization 
in itegrated micronut rient deficiency/PPI-IC 
progrmns are discussed. 

'Nutrition tlirectorae, Minisirv of It'talth, teputic 

or Indetsia, ,akarla, Indotmtsia 

('oliiiy Aiit Arbor,Michi. 

gail 
-lltlartittl ot ilternalitmat Ih'alt, St'tt otftPtbt­

tic theallt, u niversity of Michigant 
t,,(entr tor Research and tDevelopment in Nuri­

lion, Iogor,Indonesia 

")tsy ii'nuystiseis Ftotittdatioii, 
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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 )y tie Indonesian Ministry of Health I 
(MOHl) 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 MO()I surveillance system. We con-
ducted a cross-sectional survey ina district of 
Central .ava to measure vitamin A capsule
distribution an( factors associated with ad-
equate dosage. The study was restricted to 
children aged 18 to 59 months who should 
have received vitamin A in Febiuar, an(l Au-
gust 1991. We used 2 stage cluster sampling
initially choosing 10)( village neighborhoods 
and then selecting seven children in each clus-
ter. A coml)lete course of two vitamin A cap-
stiles was receive(d by 57.7% (95% 1C: 51.2%­
63.8%) ofthe chilhren. Ilowever, 24.Yreceived 
only one (lose(during ile year and 17.5% (95%
CI 12.5rX-22.3%) received no doses. Based oil 
the results of a stratified analysis, we found 
significantly elevated prevalence odds ratios 

for complete dosage if the mother had appro­
priate knowledge about xerophthalmia (OR
2.49, 95% CI 1.81-8.88), the benefits ofvitamin 
A capsules ((1R 3.15, 95% ('I 2.29-4.28), and 
perception about susceptibility for xeroph­
thalinia (OR 8.59, 95%(I 2.36-5.35). Provider 
factors were also strongly associated with re­
ceipt ofvitanfin Acapsules, especially whether 
or not the health volunteer gave health educa­
tion to the mothers during the 6 months be­
fore distribution ((1R 23.29, 95% ('I 15.88­
39.49). We conclude that although coverage 
appears to have improved there remains a 
need to educate mot hers about the benefits of 
vitaniin A and to train c(adres to provide health 
education to parenlts prior to distribution. 

*Fa(ulty of Medicine, (;a(ljah Mada U;niversity, 
Yogyakarta, Indonesia 

**Division of iluman Nutrition, Johns Hopkins Uini­
versity, Baltimore, MI) 21205 LISA 
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THE EFFECTS OF VITAMIN A SUPPLEMENTATION ON CHILDHOOD MORTALITY IN 
NORTHERN GHANA 

D.A. Ross*,**, N. Dollimore***, F.N. Binka* ,!, P.G. S,nith**, H.A. Addy" 

The Ghana Vitamin A Supplementation 
Trials (VAST) Survival Sludy was a random-
ised, double-hlind, placel)o-controlled trial of 
the effects of vitamin A sul)l)lementation on 
child mortality. 22,721 children aged ( to 95 
months were ranmlomised in 185 geographical 
clusters to receive either a vitamin A or pla-
cebo )rel)aration every 4 months. The chil-
dren were followedtup over a 2-year period, 
with continuous enrollment of new children, 
and data collection w's coml)lete( in Decem-
her 1991. 21,906 of the children received at 
least one (lose of ,ith(er vitamin A or placebo, 
an(] so entered the trial. Dosing compliawce 
was equally high in the vitamin A and l)la('ebo 
(hlst ers, with an average of 89.5% of the eli-
gible chilhren (ose(d every four mont hs. 

Tile meit nl()rtality rale in vitamini A clus-
ters, weighted hy length of follow-up, was 24.0 
per 1000 child-years, 1lfi lower than the rate 
in the placebo clusters of 29.5 per 1000. The 
weighted rate ratio in vitamnin A compared to 

placebo clusters was 0.82 (95% Cl 0.69-0.97, p 
= 0.02). A )rotective effect of vitamnin 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 (etailed maalyses will 
be presented at the meeting. This 1,vill include 
analysis of the effects of vitamin A supple­
mentation by cause, sex, season, uld nutri­
tional status, m(l the impact of vitamin A 
supplementation on vitamin A status. 

*(;hana Vitamin .\ Suiplermenat ion 'Trials (VAST), 
Box 114, Navrongo, Cha.na 

*Tropi(al Hlealth Ei)idemiology Unit, London School 
of ilygiene and Tro)ical Medicine, Kepl! Str ,t, Lon­
(ion WCIE 711T, UK 

'Ministry of IHealth, Ghana 
,tStchool of Medical Sciences, t niversity of Science 

and Technology, Ktnmsi, Ghana 
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IMPACT OF PERIODIC VITAMIN A SUPPLEMENTATION ON EARLY INFANT MORTALITY IN
 
NEPAL 

K.P. West, Jr.*, J. Katz*, S.R. Shrestha**, S.C. 
R.P. Pokhrel**, A. Sommer* 

A rao(mize,l. (lble-nLasked ('omnnity 
Irial in Nepal (-valuated the imlpact of vitamin 
A-\sulp)lemenlatli under G mlon!.is oI age on 
reuluciig (arlv infant lmlirtalitv. Infants were 
('litiiuiislv oldled, (hlsedt. anid ffllowed 
every, I 11(h )T1 -' year period. Ne ­)twr 
nat's (.: I ilionh kiagl rece ieo, eilher)50)0{() 
It* ( r25011" and infants 1-5 months received 
either 10).()()00 1[ or 5(10 I"t vitamin A ac'-
('riling lo warl allmatiol. Inf'a1,s were ex-
cluded froiil the stuly at the fir.sl d sinlg round 
at which heyViwereW(.oil is ()f age or older. 
I1,918 infants ( t = 58:32 o nlltrol, t = 68() 
vita iin .\ ) werv enrolledl , c ntributilig 521: 
child-'tvears (H -- 2517 control. it = 2626 vitamin 
A) of' fflhlow-np o s(lervati lonl.ILseline charac-
leristics wvre compi)arah)le between g.ouips. 

LeClerq*, S.K. Khatry**, E.K. Pradhan*, 

There were 1.W) deatls inthe control and 150 
deaths in the vitamin A groups for mortality 
rate of 51.6 and 57. 1per 1(00t) child-years, re­
spectively, and a relative risk (Ri?) = 1.11 (959% 
('1: 0.86- .12, adljusted for o 1.22 design ef­
fect ). Among neIates, the Id? w; 1.07 (959% 
('1: 0.66-1.72); for infants 1-5 months of age 
the 1I? w,s 1.12 (9!, ('I: ).83.-1.52). Large­
dose vitamin A snplementat ion in tlie firsl 6 
meonrths of l'ife exerltd I) significanlt overall 
,le'l oll' all-causle, A-i-iouith mortality. 

'Dana.Iltt.u..olog,C ente rI..u The 
.hohns Ihpkins Schtool 'fMt iii and t'hlitc heallh, 
tatlion',.II). 2125. I SA 

"Natij nlmSo'itly f r tt11 'reelllhll of lliudn'ss, 
Kaltunanht. Nepal 
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EFFECTIVENESS OF VITAMIN A SUPPLEMENTATION IN CONTROL OF YOUNG CHILD 
MORBIDITY AND MORTALITY IN DEVELOPING COUNTRIES 

G.H. Beaton*, R. Martorell*, K.A. L'Abb6*, B. Edmonston*, G. McCabe*, A.C. Ross*, 
B. Harvey* 

Results of tliet 1) mortality trials tlhat have 
beel cmpleted were reviewed. U'sing eight of 
these. neta-allalyses werc undertaken (colu-
plete data for the llmbay and Ilaili studies 
were n:c1 avaihtle). Reprtl I edoffects ranged 
from a 5h, reduction in izuher-5-ear jlortal-
iN rates (Tamil Nadu), to no effect (Sudan). 
'Neta-aimtyses pro vided a SuIlll1li'I estilat e 
= 23o redluct io . !t5' i, confiitih e limits were 
establislie' 1ihil, t models: l.ixeol lElffecl 
molM ? = (t.71-0.81: lJ)aojRI= 0.77 ('1 -';f-
fecs model I?= ,.77 ('1 - ).8-tl.0S. Thjere are 
I1lll reIsolls to accept 1111 the true efect 
varies among projects. t sing meta-analysis 
dIpoaclutcs, the relative eff'ct of vital in A 
was not hlejn1ent om either age (alterI 6 
111onths) or gender. Ilowever, it dil Iiier with 
af1triimlted cause of' lliorality--a stlrog eTfect 
waS de list ralle for diarrhoval dliseLse; all 
effect was defect;lohh for measles (but I1 'as 
very s111,all); ""o effett could beIstahlisled for 
resliratory dlisease. I'sing regression fech-
niques, variatiol among Io'iects col not be 
exp lained Iby Ia.selimle )revalences of Xerc l ihi-
lhahiiia stunling, WLsting or their interactions. 

('Conitrol group illortality r'a.tes (1) prxy for 
baseline morlality) did not lredict thte relat ie 
effect of vitamin A. Given unexplained varia­

tion aiong l)r(oiects, l)re(liction intervals were 
developed for the effect to be expected in a 
new proIgram coluct ed in a generally similar 
(povelly high l)revalenceof stunthng, evidence 
of at leasta low lrevalece of xeroplithalinia) 
polllati(i. ThpIlredicted tnic effect in such a 
lopulation would he RR = 0.77 ('I = 0.60-0.99. 
The predictedl ohscried effect h:;s wider 
hollds sim e Samlpling error luItl also) he con­
sidered. Absolute effects on mortality are 
deienolalit nl tia.seliiie mortality rates, and 
hence differ witi age, gender, or any other 
characteristics that provide diiffere lit als in 
haseline I lrtality rates. E'xlrapohtions rel­
evanlt to plahning will he discussed. 

Results from 19 studies cotributing infor-
Illatlol on imorbidlity effects were examined. 
The evidence availahle did not Sul)port all ex­
leclati of any important effect of vitamin A 
011 general morbidity incidence or prevalence. 
lowever, there is suggesti(1, consistent with 
the mortality results, that severe morbidity 
may he flavourally influenced hy vitalmnin A 
status. 

'tnlernatiomil Nutrition Program, University of 
'T'roto, (anada 
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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.O. Gyapong*,***,
A.M. Tomkins", H.A. Addy: 

Alt hough huge reduct ions in childhood mor-
talily have been re)orte(d following adminis-
tration of 'vitamnin A supplements to children, 
no reductions inmorbidity have been ob-
served, an(I,he mlechanism tlhrough which the 
re(luction in mortality is medialed remains 
tWknoWn. We conl(lucted a randomised double-
blind placelo-controlled field Itrial to evaluate 
lhe imlact of four-monthly (loses of vitamin A 
on he incidence, dluration, an(d severity of 
childhood illnesses, specifically, diarrhoeaand 
acute reslpiratory infections. 1455 children 6-
59 montlis were individually randomise(l to 
receive vilamin A or placebo and followed for 
a total o1"(1,602 child-weeks over a full calen-
liar year. l)etailed ('om)ound level and indi-
vi(ual child data, including clinical and labo-
ratory assessment of vitamin A status, were 
collected at baseline. Follow-upldata were col-
lected using a combination of weekly and 
monthly visits by trained field workers, and ill 
children were referred to local clinics 
organise(I by the trial for a detailed assess-
ment of illness severity. Severely ill children 
wore admitteI to hospit al and monitored daily. 
Clinical and laboratory assessments of vita­
min A stat s were carrie(d out every 4 months, 
at which children were given their vitamin A 
or placelbo (lose. 72% of the study children 
were mo lerately or severely (lelicient with 
seriini retinol levels below 0.70 mmol/L. This 
l)rOl)or ion was slightly higher in the vitamin 
A grouI) tba1 for the placebo group. The two 
grou)s were similar in all but. two out of over 
100 (lemiographic, socio-economic, environ-

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 'tainin 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 seen by a lower 
stool frequency and occurrence of (lehydra­
tion during diarrhoea, lower prevalence ofres­
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 
lowerproportion 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 the previ­
ously-observed impact on childhood mortal­
ity. 

*Ghana Vitamin A Supplementaion Trials (VAST), 
Navrongo Htealh Research Centre, Ghana 
**Malernal an.l Child Elidlemiology Unit, London 

School of Ilygine and Tropical Medicine, UK 
tMinistry of Ileallh, Ghana 
ttCentre for International Child Ilcalth, Institute of 

Child Hlealth, Ltondon,UK 
4:Deparhnent of Commtnity Medicine, School of Medi­

cal Sciences, University of Science and Technology,
Ghana 
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- a. 

EFFECT OF VITAMIN A SUPPLEMENTATION ON CHILDHOOD MORBIDITY IN NORTHEAST
 
BRAZIL
 

M.L. Barreto*, L.M.P. Santos*, A.M.O. Assis*, M.P.N. Araujo*, G.J. Farenzena*,
P.A.B. Santos*, R.L. Fianconne* 

A randomized (ind;-,idual level), triple-blind, tors were similar at baseline in sup)lemented 
placebo-control community trial was com- and placero groups. No cases of xerophthalmia 
pleted to evaluate the iml)act of vitamin A were observed at baseline or during the fol­
supplementation on childhood morbidity. A low-up. Regarding diarrhoea, the mean preva­
fixed cohort of children aged 6 to 48 months lence, estimated according to different cut-off 
received vitamin A (100,000 Itl below 12 points (3 or +, 4 or +, 5 or + and 6 or +) showed 
months and 200,000 IIJ for 12 months and vitamin A/placebo ratios of).92 (p = .074), .90 
above) or placeo every 4 months for a )eriod (p = .049), .80 () = .005), and .77 () = .006), 
of one year. The study was located in tie town respectively. Using the caretakers' definition 
of Serrinha-Bahia, where a survey coml)leted the ratio was .89 (1) = .012). Regarding the 
before tl'e main study showed, in pre-school global incidence of diarrhoea episodes, the 
children, vitamin A deficiency by biochemical vitamin A/placebo rate-ratio was .94 (p = .90­
and dietary indicators, out no cases of .98). In episodes with 1-2 clays duration it was 
xerol)hthalmia. A sample of 1240 children was .97 (p = .91-1.03), and in episodes with 3 or 
followed thrice a week by trained field work- more clays it was .90 (p = .85-.97). In those 
ers, when data about occurrence and severity el)isodes with three or more (lays of duration 
of(liarrhoeaand res)iratory infection was col- and the mean of liqui(/semi-liquid motions 
lectedl. If three or more liquid or semi-liquid greater than 5, the rate-ratio was .80 (p = .65­
motions were reported in a 24-hr. period, a .98). Occurrence of blood and mucous in the 
more coml)lete investigation about diarrhoea stool during the episodes were similar in both 
was done, directed to register other severity groups. Vomit (4 or + epis.) and medical care 
indicators. In any case of reported cough, the were less frequent in the vitamin A supple­
respiratory frlequency was measured; if 40 per mented group, although the differences were 
minute or greater, or if chest in-drawing or not significant. Regarding ALRI and growth, 
nasal flaring were observedI. the child was the analysis done so far does iiu siow signifi­
visited by the pediatrician. lie investigated cant differences between both groups. 
more deeply the episo(le, making X-ray when 
indicated. At. the baseline, and every 4 months -'Dept. dr.Mediina Preventiva & Dept. de Ciencias 
thereafter, weight and length for every child da Nutricao, tlniversi(lade Federal da Bahia, Rua Padre 
was collected. Several demogiiphic, socio- FeUo, 29, 4 andar, Canela, -10. 110-170 Salvador, Bahia, 
economic, environmental and health indica- 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*, T. Sadjimin**, C.L. Kjolhede* 

Field-l)ased epidem'uiological studies of the 
im)act of vitamin A supplementation on the 
risk of diarrheal and respiratory morbidities 
have pro(luce(d divergent results. To overcome 
design weaknesses with earlier studies, we 
conducte(d a doul)le-masked, placebo-con-
trolled comniity-based clinical trial of vita-
min A in a rural area of Indonesia. Children in 
the study pl)ullation, age(l G to 47 months at 
the start of each o' six cycles, were invited to 
enroll in the trial. Randomization was by indi-
vi(ual. -lalfthe children received four monthly 
(loses of (0,000 pg vitamin A (30,000 ig for 
children age(d less than 12 months) and 46 V-g
vitamin E, and the other half the oilysame 
base with no vitamin A or E in identical cap-
sules. A total of 1394 chil(ren were allocated a 
treatment, and an average of 799 followed in 
each cycle. D)iarrhea and respiratory symp-
toms were monitored by every-other-day home 
visits. Children with cough had their respira-
tory rate i'atsture(l. Field nurses re-examined 
children who experienced morbid events. Mor-
bidity data for 500,000 child-days of observa-
lion were .'ollected. Based on standard inter-
national definitions, the daily symptoms were 
convertedl by a compulter algorithm to illness 
episodes. There were no significant differences 
in tihe inci(lence (RR 1.06 95% CI 0.96-1.19), 
nor in the duration of diarrhea episodes be-

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) w dr(le­
fined as cough episodes with at, least one re­
port of an elevated resl)iratory rate of > 50/
miniute for chil(ren < 12 moni.hs, or > 40/ 
minute for children > 12 months. The inci­
dence of ALRI was significantly higher in the 
vitamin A versus l)lacebo groul) (RR 1.32 95% 
CI 1.05-1.67). Trealment 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 Rmol/L (RR 1.26 95% CI 1.09­
1.45) versus those with a senm retinol < 0.70 
kmol/L (RR 1.04 0.94-1.16). In this population 
of l)re-school children treatment with high­
close 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 close and frequency of vitamin 
A for children needs review and further 
examination. 

'Division of thuman Nutrition, ,Johns Hopkins Uni­
vrsity, Baltimore, MI) 21205, USA 

**Clinical Epidemiology & Bioslalistics Unit, Univer­
sity of Gadjiah Mada, Yogyakarta, Indonesia 
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VITAMIN A DEFICIENCY IN INFANCY 

B. A. Underwood, Ph.D.* 

Infants who are never l)reastfed, or are 
weaned early, can I)econme blind as early as 2 
to 3months ofage. Death usually follows when 
such an event occurs 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-e'onomic 
circumstances, tho blind infant may survive to 
experience a lifetime of irreversible (larkness. 
Recent. data are available from northeast Bra-
zil, southern Thailan(l, and southern India that 
document l)lin(liess in infancy among non-
breastfed and early-weaned infants. In Thai-
land, feeding an tufortified, prestigious sweet-
ened cj lehised milk affor(lal)le by mothers 
who had entered the work-force, and conse-
quent ly did not breast feed, was the cause of 
more than 35 cases, half of which occurred by 
6 nionths of age. In India, early weaning to 
inal)l)rol)riate (liets accounte( for 17 cases of 
keratomalacia in 1991, an( 11 cases in 1992, 
that were brought to the Aravind Children's 
Hosl)ital. In Brazil, the cases were _ssociated 
with no breastfeeding or early weaning to 
unfortified milkldiets. Efforts are neede(l to 
determine the extent of lhis )rol)lem, particu-
larly as urbaiiation and other factors con­
tinue to ero(le file l)revalence of breastfeeding. 

Breastfeeding is protective against clinicaly 
evident deficiency and should be encouraged 
as long as possible. Between 6-12 months of 
lactation, however, breast milk alone coming 
from malnourished mothers 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 l)hysiological functions for which 
vitamin A is critical may be impaired earlier in 
VAD. Empirical calculations suggest that breast. 
milk that contains about 1.05 VmoliL (30 [Lg/ 
(IL)vitamin Ais 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 befoi e 6 months. 

Maintaining an adequate vitamin A nutri­
tional status throughout infancy will prevent 
blindness from occurring 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 cot ducled in Matlab, rural 
Bangladesh, to evaluate the safety of adminis-
tering 50,000 lIT of vitamin A through the EPI 
structure. 

In total, 191 infanlts we le vaccinated 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 conprehensive physical exami-
nation was )erformed to all infants on days 1, 
2, 3, and 8 after supplementation by trained 
medical officers blind to the supplementation 
code. Information on feeding )ractices, (liar­rhoea, fever, cough and rash was collected. 

Eleven infants l)resented bulging of the fon-
tanelle in the vitamin A grou) 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 I)iarrhoeal l~isease 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 
been shown to lower both morbidity and over-
all mortality. In some studies, the impact. of 
supplementation has been greatest in infants 
aged 6-11 months,. Ont the other hand, current 
l)eriodic large (lose supplementation l)ro-
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 (leliveiv is high, since immuniza-
tion l)rogramnes should have contact with 
children at least five times during the first 
year of life. There is thus the opportunity for 
repeated relatively low (lose sup)lementation
and build up of liver reserves, with fhe 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 

to ongoing intervention programmes as ap­
propriate for each country. Therefore, the 
choice of supplement delivery at inmmuniza­
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 contacts 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 
programmes that will provide the goal of a 
sustained, adequate vitamin A status for all. 

*Expanded Programme on Immunization, World 
I lealth Organizalion, 1211 Geneva 27, Switzerland 
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PREREQUISITES FOR THE INITIATION OF "UNIVERSAL" VAC DISTRIBUTION:
 
A POLICY THINK PIECE 

T. Greiner* 

1. A political commitment is made that uni-The short-term universal vitamin A capsule 
(VAC) distribution program in Bangladesh cel- versal VAC distribution is indeed to be a short­

ebrates its twentieth anniversary now. The term measure. 

1989 evaluation of the program found its cov- 2. A budget is established for pursuing a 
erage to have declined to 35% of children 6 long-term (i.e., l)ernanent, affordable, sustain­
months-6 years old, compared to the 1982 able) approach which is at least as large as the 
coverage of 46%. In 1989, 25% of infants tinder one allocated for VAC distribution. 
6 months old (who were not sUlpposed to re­
ceive VAC) had, in fact, been given a 200,000 3. A surveillance system is set up to moni-

IU (lose in the previous round, tor the vitamin A status of the target popula­
tion and the diet of the vulnerable groupsIs such a program short-term, uniw.rsal, or 

anything to celebrate'? Its greatest danger is (probably a simplified method can be devel­

that. it )acifies governent and donor alike oped based on frequency of use of a select 

into l)utting off finding better solutions more number of high-carotene foods in sentinel 

likely to reach the poor and vulnerable group3: population gro,'us). 

"After all, we can t)ut off the more difficult 4. A technically (letermined, but politically 
al)proaches as long as we have the cal)sule agreed-upon, cut-off point mustlbe established 
program to fall back on." Yet, with the in- for dietary improvement, above which univer­
creased l)licity vitainir A is receiving for its sal VAC distribution is no longer to continue. 
apparent mortality-reducing potential, there 
is every risk that governments and (onors will 5. When the surveillance system shows that 

a given area shows (ietary improvement aboverush into starting "short-term" universal VAC 
the threshold, an intens.fied vitamin A statusdistribution which in effect becomes "unethi-

cal" to ever stop. surveillance system is put in place and one 

This is not to deny that vitamin A is needed, round of VAC (list ribution is skipped. 

that public awareness in many countries may 6. If the surveillance system reveals danger­
(lemanl that interventions b, rapidly mobi- ous increases in vitamin A deficiency, VAC 
lized, even if iml)erfect, and that some way is distribution is resumed and the threshold re­
needed to take advantage of the positive ele- set to a higher level. 
ments of such programs while minimizing the 
negative ones. 

This paper proposes that governments and 7h58alth*Iternational Child Uni, Upsala University, 
donors adopt a policy whereby universal VAC 75185 LlPsala, Sweden 
distribution is initiated where needed if, and 
only if, certain criteria are met: 

XV IVACG Meeting 91 



INDICATORS OF, VITAMIN A STATUS: AN OVERVIEW
 

J.A. Olson* 

Dietary intake, metabolism, function, anl 
the expression of clinical signs of nutritional 
imbalance are linked. Thus, aall variety of 
dietary, bio(chemical, histological, physiologi-
cal, lid clinical in(icators have heen used to 
assess vitamin A stati-s. 

Vitamin A st atus (aill he divided into five 
categories: (Icficient, 1targ1,.inal, satisfactory,
excessive, and toxic. Althoigh excessive and 
loxic (hypervitaminotic) states are often found 
in industrialized counltries, deficient and mar-
ginal states ill less-industrialized co,',Iries are 
a primary public health concern. A deficient 
state is primarily characterized by clinical eye
signs (xeroplhthalmhia), although the skinl and 
other organs are also affected. In contrast, a 
marginal state doesn't. show such signs, al-
though tile vitamin A reserve is inadequate.
Much attention has recently focused on the 
marginal state, which hl been associated withincrease(d mortality in preschool children. 

Of various indicators, isotope dilution pro..
cedures, which employ d(euterium-labeled vi­tamin A, (all assess tile total body pool of 
vilamin A. (onventional clinical, biochemical, 

and(ietary methods are of most use i1 ;assess­
ing tie state of deficiency. In recent surveys,
vitamin A response assays, Suc'h as the rela­
tive (lose response (RDR) and modified rela­
tive dose response (MRDR) test, con ljulctival
impression cytology (C('I), and vision restora­
tion time (VRT), have been effectively used. 

Most illi(ical ors are al)l)licahle only to a spe­
cific range oftile 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' 'nly a few indicators have thus 
far been al)plroved by tile World lealth Orga­
nization. In a public health policy framework, 
therefore, the utility ofvarious indicators, and
particularly of the new ones, should now be 
carefully add'essed. 

Supported by NI11-I11)-27994 and (tie Thrasher 
Research Fund-2808-2. 

'Biochemistry & Biophysics, Iowa State University, 
Ames, IA60011, USA 
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IRON DEFICIENCY: THE GLOBAL PERSPECTIVE 

J.D. Cook* 

The prevalence of iro deficiency anmia in 
idust rialized couit ries has (eclined in recent 
decades, ill there has been little change in 
the worldwide lrevalence. Iron deficiency ale-
mia is currently estimated to affect more than 
500 million p)eo)le. Receit st ulies have indi-
cate( thalt anelilia pet. s'c, the iliost collllnll 
imianifest at i of deficielicy, is less iliil)o,'-C)t ir(o) 
tant from a public health standpoint than li-
abilil ies ass)(ciat ed wit hlt isste iron (leficincy. 
The most iml)rtanlt of these are imliarmeint 
in l)sycholotor d'cl()piliil and cognitive 
function in infiltas and l)re-sc'hoo)le-s, a deficit 
inlwork l)erfofrmac' in adults. am increasenai 

in the l'reqm ency of"low birt h weight, l)remat i-
rity, and(l perinatal mortality ill pregnaulcy. There 
have been several recent a(vances in combat-

ing nutritional iron deficiency. ()lne of the ma-
.jorpr,,)lems has eel in (list inguishing iron 
defiwiel(y from of her causes of anemia seen 
epi(lelmiiologically, such as malaria, I lYNinfec-
tion, chronic inflanimat ion, heioglobino-
Iathies, and protill calorie malnutrition. When 
comlineId wit h serum ferrit in and hemogl(;bin 
(leterlminations, the serum translerrin recep-
lor assay is a valuable addition ill epidemluio-
logic surveys, because it provi(les a quanltita-
tire measure of' functiinal iron (leficiency, and 
it (list inguishes Irue iron (leficiency anemia 
from the aneiia of ('hr()li(' (lisease. The most 
difficult challenge is illdeveloping effective 
methods of"su))lying iron to large segments 

of a population. Supplenmentation with iron 
tablets is suitable for only brief periods of 
need, such as during pregnancy. The poor coin­
pliance with existing supplementation pro­
gnuis is believed to be due mainly to the 
gastrointestinal side-effects of oral iron, which 
can be eliminated by tle use of an oral iron 
preparation which (lelays the release of iron 
while retaining it in the stomach. Tie most 
effective long-term st rat egy is to increase the 
intake of )ioavailable iron in the diet. The 
(ustoninay ap)roach has been to fortify a food 
sta)le such as wheat, rice, sugar, or salt, the 
thereby increase the iron intake of the entire 
poptilat ion. However, because of a reluctmce 
to sup)ly iron to segments of the population 
who (10oi ctuw( 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 

c;)ildren, a(olescents, an(d women of child­
bearing age. Because of the strong inhibitory 
properties of diets in regions of the world 
where iron (leficiency is most )revalent, 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. 

*I)ivision of ileimaology, I)partment 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 ilna(le(jlacies of \itamin A and 

of iodine are common public health problems
in less-i idlist rial ized cm 'ies.If*(llt single oral 
supl)lements colotaining 
 oth 11111 rielits were 
stable, or if separate preparations (oull be 
sim tilt alle, usly at miist (,red, a single inter-
venlion l)rograml for both nutri!ents would he 
feasilble. Altlhough iodine is cl(m ically stable,
v'itamin A can he coltver'ted hy iodine both to 
isomers with lower hiological activity, and to 
inactive iOdillatedl produIcts. To determine the 
leasibility of using single or separate prepara­
tion.s sinilltil w,( Isly, pure retinyl )alnlitate 
(RP)wts (lissolvedl ill a pol)lpyseed oil-hbselconcentrat io line preparation (Lipiodol-
4(0X-(,-181. it), (;llltl)('t Laboratories).Although
stal)e in ptlpl)yseed oil alone, Rp in Lipiodol 
was irreversibly conveled lto ilactlive prod-
ucts inl I day at 21 -'(',aidl was 95% dest royed 

by 21 days. RP ldestruction was inhibited imi­
tially, but not ultimately prevented, by first
dissolving RP in poppyseed oil alone, and then 
mixing it with Lipiodol.When Ri[ inpoppyseed
oil w,s mixed 1:1 with Lipiodol and incubated 
at 37°(' in tile dark, however, vitamin A was 
stable (>95%) for at least 24 hours. Thus, the 
silitiltaeouslIadnllist rat ion ofseparate prep)a­
rations of the two nutrients, bitl not the use of 
a single preparation containing bolth nutrients, 
seems feasible in plublic health programs. 

Sulpported by -:141,WIN).Geneva. 

iocheii~st
* & Iiph)liysics, Iowa State University, 
A ms, IA, ISA 

**J:.'xpandt(I Programon lillunization, World Ilealth 
Organization, Geneva,Swilzerland 
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ROLE OF VITAMIN A IN NUTRITIONAL ANAEMIA: RECENT STUDIES IN PREGNANT WOW .-N 
IN INDONESIA. CHILDREN IN ETHIOPIA, AND IN LABORATORY ANIMALS 

C.E. West*, D.Suharno* 1, Muhilal**, D.Karyadi**, Z.Wolde-Gebriel', 
° 
A.J.C. Roodenburg* . A.C. Bynen* ', J.G.A.J. Hautvast* 

Evidence that vitamin :\ (dln contribu'te to the Ireva'lnc('e of vitalin A deficiency is prob­
nutrititonal anacllia c(neslt5 fr)l'I Stludie illb)th ably the Iiiosl scrious ever reported. Il soutlh­

nin and alinl]. Woratory where haenioglobin levels were i(ca-We have recently emrn Smoah), 
carried out I series offstudis ainieda! evali- sure(d, t1ier wLs i positive correlation I'e­

atin lite I )oleof! viilamill A chericiiiin ill ween hie coun('entratiloll of'vitamin A illsertl 

allaillia illhil1iiilIis, adil aexamiling tilie ail hanIeoglobin inbloo(. IhMelkaye, therel 

lle('hllliils inv)lve( ill Stldies using rats. w'as t r( l'g ntegative corr'elat i( b)etweell the 

In Indonesia, a cross-sect ioiil SluIly of the ('oIIceit ration itscrum of'ovilamin A with that 
prevalence ()ft irol alld vitaIllill A deficiency offerritit, indicating that vitaiin A deficiency 
Was carried out involving :333 clinically 110!.- inhibits rele'tse of ilrnl from thlie liver. 
Mial )regllallnt womnt agel 20-:5 years illIle The st udi es illrats 'ontirm that in v'it amin A 
second anld t IIird tlriillSt"er (f Iregi Iancy frlill defi('iency, iroll ac'('llitilates ill liver and that 
iet(Bogor I)istrict, West .Java. Ac(ordilg to level of ironi illIhone, where eryt hr op))iesishlie 


WI1t) criteria, -19.-1K were analmemic and, ac- takes place, is low. Since the conce'nt rat ion of 
cording to multiple criteria, -13.5% had iron file iron-IlrUsl)ing pr tem tralnsferrln is also 
(ltfiienv anaemnia, ,22.3% low, this would indicate that tralnsport of ilroniron de fi('ient eryt h-
rop iesis, d ).biron d(eletion. Serum reti- from liver to hone is inhilited in vitamin A 
niol values revealed that 2.5% of tlie pregnant deficiency. 
women were vitiamin A d(li('ienlt, and:31% had In conclusion, earlier studies relating vita­
marginal vitamin A stat us. The relative (lose min A deficiency to nutritional mi'ta :iave 

r-es)onse test i',ing 4,000 It'vitamin A, carried been confirmed, and tlie effect of, vitamin A 
out on 45 wc i, showed that 8.91% had defi- deficiency is possibly due to a block in the 

(ient Ve hili estor's. Seruni retinol lev- transport of' iron from liver to erythropoietic 
els were, ign ,nilly positively asso('iated (P tissues. Thus, iniareas with severe anaemia, 
< 0.01) with ihaemoglohin levels, haenatocrit, vitamin A status should also he taken into 
and(lsemni ir'on levels. Al illtlrvenltioll StUdy accOLnt when intervention rlogralnes are 
involviuig Sil)lI)lIllint atlio notl only with )n, being considered. 
biut also with vitamin A, was carried out in 
1992 to See whether Sl)p)lellttat ion pro- *l)(,mIulment of* llman Nutrition. Wageninigen Agri­
gratinmes to irlov)'(e i stat s of iregnant c'ultural I'niversiltv, The Nethrhands 

WOmlei shl uld he inlllemente'l, alid Ibhis study **Nutrition tles'arch Dll)'hmtnilo ('evntre, Bioger, 

will be discussed at the meeting. Indonesia 

In Ethiopia, studies have ieeni con)(hucted ,tElhiopianNut ritioni Inslituli,. Addis Abaia, Elhio­

both in soutIher'n Shoa Regioni, whetre vitallll pia 

A detfi('ieln('y was no )tpar'ti('ularly sevezc an(I t ltJpartuenl of Laboratory Animal Sciene, State 

illMelkaye Village in I[ararge Region, where tluuiveusity, 'lrtrecht, "l'tNetherlands 
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SUMMARY OF DIETARY BEHAVIOR POSTER SESSION
 

S. Smitasiri* 

roml relviewing the p.)st ers ill this sessit, 
there isii'tich goodI news for lietary diversifi-

talion lothrmigh.In India. ntriion educatli 

an gill
g~in/4s(',, >< ee(ding prograll is replorted
1() have poilive ilillzenlces (oIl family diets. 
Also. anioteir Indian 'ctllilltv-1L-(l illl er-
Velli(ill ilIject is Itl'ld eflective ill (reating
behavior c'han.ge IhnIgh the use ofI' well-de-
signed! educ' tionI materials and Illix- iledia 
st rateg . inctitlinig bckIard kil'hel gardels.I3Rm1glal esh reptwts that homne veetahle gar-
(he.s can b~e gri twi antd what is likely to make 
1heiit htter. lIUganla, qtnalitative and quanlti-
tatie huethods are used I( assess tielary he-
havitrilli zher to' assist wilhI the national policy 
and plan of' actlion. Last Iut not least, 
"ist al ized ,(leet s are fo61ndpotato lio d 

tI have elierging promise in promoting more 
vitamin A in (inatemala. 

These posters identify clearly that dietarv 
interventions should he pl)tillel( haksed on the 
firm knowledge of the ('omnltliity. Effective 
e(dliat i nal appr(aches are needed in m'der 
to pln mtue desirlalle dietary behaviors. There 
are some 'nmc(ens, h \we, with regard to 
homie vegetable il-o(lioll, sinice it has been 
identitied by mle o' tli osters that vegetablevariely is crucial I'rfrelletuelt consumption hy
children. Also, noted from the experienice ill 
(Guate'malawere the lifffictlties facing the new 
forml'll terlnls of tecnillology asfood strategy,ill 
well ismarketing. 

Ilniversily (f Queensland. A u sralia, and lnst ituite of 

Nuriitiom at Mathidl Ilniversily, 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* 

Vitaiulii .\dhl]<'i v'israrela imig ltr)tsl 'ed 
infants. t,\t'ii = wht're vil-ll alIs ()Itlie w rl 
nih;\ hl'lit'illt'+v is i'lt lti', ail fills i.,; lt'(-
ive t'll'tt' li t'dr. l1t1'rt nlit alt ltti'ast-

l'v''i-dig i s 't ilt ."'h m h i ., wm- k llll~l(lin 


it'I ilit I .JllI ! t I Iimil hrt.'-I I dk,(:(linlg prat-
tic'es'-+ 1IlHw rII;&I!)IiIal ill .1 tlilmWe'(ll,-,;!,l is 

])litill < !ri'vi v l A'! I .;t Il ' till Illatitt-

I lial'v ()i' ssi II' )tii-ns l';lit,(it cht'sils 

trie.s- VmlkiliiII)itn t's tt I h'.) tli('dig alndi 
ttim .e stitn i 

Duringi Il 
i 'lla.- ett ll 

c'all l il ill 
edui 'ti tn(ILI'ss 
li tu'l tisyllii 
di it'n g (-i 

)ct v('lsVilantllil t fi'ie tiy. 

sttli sj,iit'lliist leit l'g-
rin l ti 

his iitl i'i 

).t1l s 
44 li,,l't 

ia ti't'lrt'ilti-

i'litl t liJ tlligla'ti. 

hi Issi ti-Ii's'i-
I t'ssi Iils t'lm 

tri s.. n th'an 120n e iatri-i l 

c'ia11. <)"Itlic'ialls'-, III-s 111d..1.4ultlllilim)lisl 

l'r)mi 100' Wac tl.'-,l +uhilig Il.'-;1 mini.stries ('1" 

Slialiaollv ill :t'()'tl'ii t' i (aslrla lly 

Iarti( iltillt i1illlfl wi i h\.phailesa1c, 
itl's I 'f si lnllA tr' llstarl .\tisiti'tllns)e 
ih 'lts l l' I*'X riltr 4111a t' t i'l'l- linh. I ­
Iri's and m'ttlitiliI it'l, h ' Ih l)av -arela ll 
ilsflll mltill d uv r. tlllmillii i'llithq~iII n 
XV1id/mtaIVAm if' ilty Irill­
ilng . l'Vc v, t . ~'.wrviliis''. ll'(cha ndI ')ll) (l 

l.J11 aFlitw kig tnitniili's mliiidicYi w1it's o(0 ,)i-vra."s t -edint.I 

\\it llu lg l'fr m11 \g llC'w I'0,1"llrp III(, I *'...
Inahoi(;l Po~vili)lm etl. ()llic' ()I' N lttritio)ll, 

Wellstarl InlrnatiLonal has rt'te ntly iblished 
a rtview (f the wvcrhl literatute virtaini Al .-
atld liriLstf'edilig dlning lit' past -10 years, 
which trantslates s ieit lili ill() ill­ti'i' ;ittr'

that c'all he readily alpplicd ill lrl' 

sisettings. 'TlievilallillA stat s1 l'latating
w~mien, I h(- eff'lec('l tenl it minl A slal­* m ( 

I''lli ell A ciiti) I ()of nlm ilk,nt thlatl 

and\llth adtAocy (te . nt ilkas a sut rce ()th 
vila lli hlsv beent. all ill LMue'll this 
fit't'iill. at.well thl t all'llt ]viil­

l'n ( tizd 

ls ima ctsoI(' 

tin tsu pl Itnt'tiot (I the 'ilmin t'm­
t'entrtl tW ton samilk, anId )ti tiehealth i( 
hitit t't(llg nIlt'ltt's Inh isif"i n ..Ae e­
mlatt w1, the dhw'lstr nt is bteing s t t() all 

\Vtllsiar-i As iatas.and inliitmaltiformt the, .o 


dg(aint lumitbeeen integrated into the II
 -
c'lifric'tlltll . WV(,]star!I ,.\+s.()t'i;tlt's ar iftll('(tll 
aged t) c'<flial r-ate with it in .\dtefliiell'y 

w nltdrl st, n iis i 

l'ingleducatig prac'titces. IllthizsattlI Ill 
(Xpil'jo-tistrt a s lalligi illt )iIti. ­

and tr 
laatt'e s ca isfitliia(ll­tlt ways,Wetosarlnsillal lt 

ii'.a Lsfoa liail d ' ( )itlilt iilf(wrllio 

l\pt'sllt itc'llill,lld rl,-f,, il l-
Infiities. 
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THE ROCHE SIGHT AND LIFE TASK FORCE: REFLECTIONS ON PAST AND FUTURE
 
ACTIVITIES 

J. Gm(.,ider.,Ph. D.' 

J1 The' wm-rkint IprH 'ilp.eandt ativili,'-; ()I* 
thv')I(i;lIT..N l) IFEI"' I'mve<a,;tre \i(,wvd<.las..kl x 

.. llltl i ssee'll asa ll illpmJ ",Ility*Xll11a 

1,1111 1()()l illvilamtll :A wm~nl. F";1c111"sal'rt'cling 

'illill A st.ah~ilit ,van.tl i il,itm ed. atnd sltahil-

ily (1,1la 1.1" .. : i()ll.' ,edvi l,1llti11%,ilal t'InII I) 

illu.'iralf. Ihle lrn "expliryv* ( , ."-

J ()[If- c'milp l ( )'1 11dliT ANI) IIi'L; ­
.Ni.'., stlipp t. ( m l ullt''.i;11
II(v(is le 'lilltit'a an,d 

and "f<Il ' 
exp riilesI) 

rifit i)1 
eltigsv'lilln-il 
i( ,tltl~r 

i'Lsa s+TIaslk 
z 'I 
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J 'The( lidflin ()1"fit- the'viltamlin A dtefi­

c'ieli'y problem i.s(hwim+.ly .1 c'muplvx yenl­
ture \%ill] a .strmg c'ulltural dimentsio)n. IHealth 

(,du(ali<)n,sm-'ll imb)lilizatli<)nandl c'mlllllillil 

patlic'l alim n l)f~''llII<)()I~S I()Ihring alm)lit. p1"(, 
the e es a chatngvs. N(,\%' ed<uct'a ion lllte(­vI,''.'-;i 

rials f'in. ir(ff,-ssional.s, mothers,. and clhilr ,xl 

arv pres,,lted. 

l"<rc',,S"1;I "TAND I E,',P(). Box 2116I lastvI 
('11- 4002(), Svilzerhad 
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NEW HORIZONS IN VITAMIN A RESEARCH 

F. Chytil* 

Illtre,are quite alew arevas of reseaxr'hIwhich 
r'et'nly lave gained coisinerahle interest and 
nen! rn. All tlhtse effirls Ina t'viltuallv 
lead to elliu'lillu ifnillt'ciular Inechallisils 

derlying i li'lente!+iciarv e'ftt'ls of retlilitds 
(derivatives ()fvilanill A-reliiiod) o<n sp'cilic 
diseas s ill hilt;ansl levciplicring the, nmleci-
l;#!zIel( iallistis ()If,uurj'huo ti';l aliteratiols 
olist'ivel ill eXht'riim-ietl animials iswell LS 
humans lacking retiml, which are reininis-

('ent of tiss es trder-guigmalignatI transfor-

niatiol,nl?,'Ina v i Isitively t Imir knowl-llltiltle 

etlge of 'lltlr. (ertailnly. the list of hiian 

dise'Lses when re liiuls have been success-

filly introduiced isgirvwing.'Itlie well-known 

plun'ninliei inthat letit ul (given usually in thlie 

formii of ; t'.o- xerojilithlilia,ester) l')'(hl Ii i've li 

lte sltriking e 'lffectof thn ci u tl 
 on iiiaslel-;hs 

has been ;lded. Adiutinistrauti ii of rtlitiol, 

again adlnili.u:IterIld as esters, has been found 

to lte lilefitiac-Y inlowering lit' iuicieli(n (if 

bromic ) ultiu iil premat urely
hniar dvsjl;Lsja 

irniihiuntilai lit'till;ts.AI1-rf .ls-retiI oic acid, 

which under pliysiolgi('al cotnditions arises 

by oxidation ofI"
retillol, is lisetl ill tle formti of 

aillt)illtlll(Ill aIll repair atd
tt'tivdrug ft 


rlevventlill "ofpIlot odaia.eg "ofskin. 
 1:3-cis-
retilltoit' atil, whi'lh is tliot dutct of' isollier-

izatiomIof all-trams-retimoic. a'itl is utsed s 

orallv plltlit'd drug t,cure hlyperkeratses of' 
the skin. %host rent lv, oral adhministration of' 
all-rt'titi<i acid has btm shnun to (e-.
laytln' fatall ('I)lietlt 'tfte iiyelt.h'yti('
h'ukemi 

letiiiol, wlnmi athiuimiislte'td inllsufficient 
qutant itits, is aleh It)satisfy' all needs fo'r 
retinits tluring li whole life tfifan imal. 
w'ill r'eniaii lt mil ttldif imtu'rvutIit Itoofy 
epidenuiol ogists. ()l tlle other hand, I'('t'elt
<tis'o\'ell' of o)llivi ac'liv( forms,- of rtelilloic. 
a'id iLs the( !-'is- and 3,-1 dideliydroretil'oit 
acid will lead tt tlhe ilielsive searlh i'rexpla-
tiatiom oftIln diver'sity aidt lifil,-'tpent(l 

ation of vitamin A. Thu,s, the ol(lquestion of 
the "active" form of vitamin A will be revis­
ited, from iIillt v exlrimental diata it could 
he concluded that retiit'ic acid islltore active 
Ihan rettil<.Interest ingly, retiol appears to 
he the mo1st active fo0ri inthe activation off l3­
lymphocytes lecessary for r'outction ofanlti­
bodies. 

The rts of the last decade sulipport the 
original hypothesis that vilamin \ exerts its 
action ill the cell nulehvus LIlallatither similar 
o steroid hornollnes. Indeed, Smle people


Ireat, For ilista'lce, rtilloi acid as a horlone.
 
Thus. vitami \, probably in the torin of
 
retiiioic acil. caan activate or repress specific
 
genes (at I rtestel.i more than 35hl) genes werte
 
idenliied) 1)v a rit'ttclor-uliediated l ,'rocess
 
-whichinvolves't rallce of retinioic acid into
 
the cetllnucleus. here, interaction of retinloic
 
acid with a faitily of' nuclear proteins called
 
retinoic aci( l-etpt-ors a ,ppers;
to occur. These
 
proteins have the aibility to recognize, tin the
 
gelle influentced by retilioic aciid, Specific
a 

sequence 'alled retilioi,' a'id resplonse ele­
titnts. Such ilterac'tioln leads to activationi 
or
 
repressioni of' a specific getll by a illl'hisillil
 
which is still not known.
 

Prolbmly the tintost ex('iting ar.'i t;!',ndeav'or 
which iaL r('eltly received a lot ofattintion 
is tei'role of vitamin A in developm itl. It 
:Ipliears that rtiioi(, a'id is a tiiollihogeni(' 
(opotnltI, i.e. a (compountld responsible, for 
instan'e. for formtiat ion oif litibs. Ill other 
wtrds, vitailli A adI(l its dterivatives illay lie 
prime ('anldilales for their role in the, fo'ma­
tioli of orgatis atid s..hape ifalaiitoniical strut'­
tutres ilge(meral. The intimate nie'huailisis ill­
volved in this plie reniin to toel ici­t nitenoit l e 
dated.
 

-.........+Ih-parl nnvinl tf ~ior'hvmisl ry, \Vande~rbil t 'niv'trsily. 
NaNhvilh,.TN :32:32-01 tfi,S'S 
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DIET DIVERSIFICATION: TENGERU ACTIVITIES ON VITAMIN A RICH FOODS
 

R.E.A. Swai* 

Ihcrea.sing intake (fvitamin A from tie nor-
mal diet is the Ilg er(I s,,lution of vilumin A 
defic'iency in T mizan ia.This is Iihade possilble 
thorough irCmlliion of" home gardening and 
consum)tioIi of dark green letni,vegetables, 
yellow or ,,ralge fl]slield fruiits. sweet lota-
toe~s ali tlC~llkhls. l~iiililu fators like iad-
equate s llply, vgI allc, seeis, fruitvt Ilalt-
ing nmlerials anl CInavailhiliY CI"f technical 
knowledge oil(pIrluction. prCessing and 
ipreserv'tlion of beta-carotne rich fiCCis a.., 
beingad(hressel bYillte IHiculural lNsearc'h 
and Training Inst itWe at Tenger-Aruslia. 

The poster llillCI Ille t, Cofypes activit ies 
being ondlcteId at Tlinge i.The act iit ,esin-
cluhde trailling ail I'searcih CIl 

-ildige'ICCs vCvgemlales iI,'lCC ing gerl-

pla.sii (colletioi mClilat'ilaCliC'' alilCi evalli-


atiC i. 

-'eg*abhl secCI pr)'('litcCill 

Since 1990, IIIvr lie F"A( )iI '"Nl vegetahle 

seed prl'Ctiol C je.', the CetCel.Cf pl.j hlas 
pr ClicUed l:;tly ,s C)C'f egetablh sel. ls. 'hese 
ilil(itlde allilI'aIl , Im lliaII , oionili, Calhlhage, 
okra, ACfricatn eggplant, greeiiCIi. .\fliC'tAican 

leaf (abbage. spidler flower, Iight shiade, Cu­

culimber, dClichs hearts and leaf mustard. 
About 2 I,,is CIf seed haive heen produced of 
which i0l kg were supllied to the Singida hor­
ticultural )ro ject. 

-sweet Jiolatoes 
In c(ollalboralio with tle International Po­

tato-(enter (( 'I)s surveys have been carried 
Cill t Clelerimilie the role of the sweet potato 
il Ilie ICooI svIsetu inthe Northern zone in­
eluding Singida region. (eriuiplasm from each 

region has hieii cofllecteI for conservaltoli, 
evaluation alnCI illprCivemlent, some work on 
processing, )res,.;ervali(in and storag" IsalLo 
underway. 

-training fi'farmers 
Apru C
llt Cfrlmclucting at wC) year diploma 

(co'(i ini l'liorliture andi refresher courses 
for eXteltsion workers, the Itnstittle conducts 
onie '(0PWeek rses farers. They covercoCu; foir 
as)ects Cot velable and fruit gard(lening at 
househol aatiil 'nldl'inility levels. For the pe­
rioCI I'roin 1990/9 toI) 1992/9 a total numberof 
661 fariii'rs were trainedl. 

'lIll'I--IC'engviC. Arusha, T[anzania
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INFORMATION, EDUCATION AND COMMUNICATION (IEC) IN THE VITAMIN A CONTROL
 
PROGRAM
 

H. Missano*, S. Maganga* 

The ain of IEC as a supportive conl)onlent source of nutrition information to tie commu­
of tie program is to provide information and nity. The weekly radio programs which ad­education to tll (columlinity on the causes ('ess food an(l nutrition issues are:
and the conse(luen('es of' the problem and -Chaklla na Lishe (Food and Nutrition) by
measures to prevent it through consum)tion TFNC
of'foods ri('h illvitanin A, fat anld l)rol einad -Chakula Bor (Good Food) by Ministry of
colit rol of(diseases. Agriculture


Techniques used illIE(were l)resente(d 
as -Elimy ya Walu Wazinma (Adult, E(lucation)
)rint media and radio. Specific to vitamin A l)y Institute of Adult Education 
defitiency a package of'edu(cational materials -Alva Bora (Good Health) by Ministry of'
has been (eveloped. The package which is ill lealth.
liswah ili c(onsists of a manual for extension l)ifTerent o,'ganizat ions (0 pul)lish nutrition
workers 
as a s(orce of lechnical information information an(d e(lucation arti('les in zonaland a reader for the (ommnunily for f'ture rural newspapers, national dailies and l)eri­
rterelc ( 'e. o(Ii(als.

('alen(ars p rohuced by TFN(' for 1992 (on The poster also presentled limitations in themi('r(llt riell defi'ien('ies) and 1993 (on cel- current IEC ('opll)ollent as being ina(lequate
ehr'aution oft'20 yea's o'TFN(') have helles oil sect oral collai)orat ion, pool neelds assessment.
vitamin A (lefi('ien('y. They are useful as a proce(dures, faults in dissemination of reseatchgeneral reminler of the vitamin A deficiency fin(lings and poor ('ommunication infrastruc­
prb)l demii as well as proposed actions. ture.

A flip chart on the diagnosis and manage- Future ilans were liste( as (levelopment ofunent of vitamin A deficiency and xeroph- the IEC strategy including needs assessmentthalmia has been produced. The chart wLS procedures, use of multiple communication
used illtraining workshops for health l)rofes- infu'astructure and building human resourcesi )rnals illall the 20 regions of mainland Tanza- capabilities ma(I instilutional capacities handle 
nia on tile subject. IEC issues. 

Radio is the mledia which reaches most 
)eol)le and llevaluation of radio )rogralmS 'Fazania Food ;I(INut n (cenlre, Dares Salaam, 

(lone ill1991 indicated that they are tile main Tanzania
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F. . . . . . . 

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- tion aid marketing of the oil. When in full 
proaches to increase intake of vitamin A scale production, the oil will reach consumers 
through promotion of production an(l con- in four regions where vitamin Adeficiency is a 
sumption of red palm oil. Red palm oil is a rich rIoblem. (Mbeya, Iringa, Rukwa and Ruvna.) 
source of provitamin A carotenes as well as There is also a possibility for the oil to reach 
oil needed for its absorption. other regions outside the zone through appro-

At present harvesting, processing an(l mar- l)riate marketing system. 
keting of the oil are undertaken by in(lividuals Future plans include setting ul) a re(d l)alm 
at household level. The production is l)elow oil process*',g l)lant in Kyela under manage­
denman(I. Plan is to involve Kyela Rungwe Co- ment of KERU(TI with TFNC providing tech­
ol)erative Union (KYERtItI-) in small-scale nical advice, training tcchnicians on manage­
commercial l)ro(uction and marketing of the iint of the proc,-ssing plant an(d l)romoting 
oil The Government under the healt, and nu- consumption of red palm oil through social 
trition )roject fun(le(d I)y the World Bank is marketing, communication and nutrition edu­
provi(ing seed money for )uilding up the cation. 
project into a sustainable economic venture. 

Tanzania Food andI Nutrit ion Cet re which 1Tanzania Food and Nutrition Centre, Dar es Salaam, 
is coorlinating these activities has al:eady Tanzania 
completed feasibility studies on the produc-
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A KNOWLEDGE, ATTITUDE AND PRACTICE (KAP) STUDY ON SOCIO-ECONOMIC ANDCULTURAL 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 vitanmin A (leficiency (VAD)
an( xeroplhthalmia were 1)roblens of public 
health significance in tile area. 

The second live year program started in 
1990/91 and will end in 1994/95. In or(ler to 
effectively address the basic causes of vitamin 
A deficiency, NAP-st udy was conu(lcte(d aimed 
at descrihing current knowledge, at titude an( 
practices related to (onsum)tion of vitanin A
rich foods as well as identifying constraints 
hindering slc(cessful implementation of the 
vitamin A (leficiency control l)rogram strate-
gies. 

The KAI stu(ly c(overe(l approximately 600 
households in tih ree divisions in rural 
Shinyanga. The households were (listributed 
in ( villages of which 2 had implemented Child 
Survival Program ((SI)) with a vitamin A com­
l)onent whilst 4 villages had not yet iml)le-
mented the CSD p)rogram. Aparl from house-

hold interviews, lhe study included collection 
of information from village, ward, district aid 
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 assessment 
of vitamin A content in in(ligenous foods 

-need to --tre'mgthen efforts for protecting, 
promoting an(d supporting breastfeeding 
with a focus on early initiation and use of 
colostrum. 

*1J1niversityof )ar es Salaam, Tanzania 
**Tanzania Food and Nutrition Centre, I)ar es Sa­

laam, Tanzania 

XV IVACG Meeting 102 



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 consumpt ion. Pres-
ervation of vitamin A rich vegetables and fruits 
by solar drying can extend intake ofvitamin A 
over a longer period in tie year and thus re-
duce the risk of vitamin A deficiency. 

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

Problems associated with the traditional 
method are photodegradation of provitamin A 
carotenoids, longer drying tile, suscept ibility 
to contamination by insect, microorganisms, 
dirt and dust, loss of quality attributes (eg, 
color) and )ro(luct loss (ue to winl and spill-
age. 

Ways to improve tra(litional teclmology are 
short er time blanching, use of iml)rove(I solar 
driers, and use of"plastic bags stored in a dry 
(lark place. There is higher ret ention of caro-
teroids and minimum product loss. Faster pro-
cess means less work for women and pro­
duces may be used for income generation. 

The improved solar drier is an enclosed 
wooden structure covered with a black and a 
transparent plastic sheet. The black sheet fil­
ters off UV-light which destroys carotenes. 
Holes are ma(de in the side of the box to aerate 
the box and the bottom is covered with black 
painted stones for concentrating solar energy. 

Pilot testing of the driers is being conducted 
in Singida rural district as l)art of the hort icul­
tural l)ro,ject to pronmote 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, pImpkins and yellow/orange sweet po­
tatoes. 

Initial testing for accel)tability by the com­
-mi;y !,:i proved successful. Upon coml)le­
tion of the pilot testing a manual will be pro­
ducet For use inother areas with similar cli­
mate. 

:Tanzania Food and Nutrition Centre, I)ar es Salaam, 
Tanzana 
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SOLAR DRYING VITAMIN A-RICH FOODS 

M. Linehan* 

The availability of vitamin A-rich foods 
throughout the year is an important prol)lem 
for several countries where vitamin A defi-
ciency is a documente( prohlem. In certain 
areas, such as Ilaiti and the Dominican Re-
public, foods such as Illangos are very plenti-
lil dhuring a short growing season, but they 
ripen quickly and( large quantities are fre-
(Jiwnily lost (tue to lack oft Iransl)ort or preser-
vatioll 1tothod()s. 

Solar (rying t'echnology is being used by 
women's grouips il Inhaiti and the Dominican 
lel)ul)lic to pIer(,s'e mangos, Iml)kin, pa-
paya, sweet potatoes ant other foots for con-
stmnption dluring the (ry seuson. Solar driedt 
foods have been found to retain a high level of 
[3-carot ene, and can he stored for as long as 4-
6 mont hs without losing their nutrient value, 

I1aiti 
samlvh (V-cart1,n(,1
13-caroene, RE(pig/l{)0g)
 

(.g/g) ([-wg) 

s asti 18.0 61.7 1178 
Mango <).5 60.S It13 

Dominican Republic 
1-carotne 

(g/g) (pg/g) 

Sample 13-(al(Il( RE([tg/I0g) 

WVild Spinach 2.1.7 2.10.7 -1205 
('arrst s 15fi.(t 159.) ;3950 
Iaptlaya <t0.i 0.75 12.5 
Parsley 1.32 21.1 3'i2 

Women's groul)s, through Save the Children 
in Haiti and I'undwidon parnrl: c Desarrollo 
Comnunitario, liw. (FRIDECO) in the l)omini­
can Republic, are implementing food l)reser­
vation activities using solar drying technolo­
gies. [he acceptal)bility oft iedried fruits makes 
it an attractive food source of vitamin A for 
children at risk for vitamin A deficiency. The 
women's groups have (evelopedl a variety of 
recipes utilizing the drie(I produce, inlding 
an instant SOil) mix and weaning foo( mix­
tures. Program comnrlents include training 
in the techniqiues of to0od preparation, drying, 
storage, and marketing. In order to )rmote 
lhe consumption of th ldriedl foods, i itri ion 
education and recipe (levelol)ment have been 
given special attention. In addition, the l)ro.jects 
recognize the iml)ortanlce of income-genera­
tion isa primary factor in motivating and 

sustaining particil)at ion in the activity. 

ili A Fil Sipjiort Proj,.t (VITAl), Ilu North 

Fort Myer )rive, Suite 12t10, Arlington, VA 22209, lISA 
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LABORATORY SUPPORT TO VITAMIN A DEFICIENCY CONTROL PROGRAM
 

P.J. Kihwele*, G. Mulokozi*, C.R. Temali/wa* 

M1ijor components of the laboratory sup-

)ol to the program include: 


-assessmenlt of vitamin A status in imdi-
vidihals by serumn retinol determination 
)y HPL( and by (')ljut1Ctival Impression 
Cytology (('I(') 

-(leterminat ion of carotene content in 
fo(ds by IIPL(' 

The al)ove met hods have heen used in sev-
eral stu(lies for assessment and evaluaion 
purp)ses. 

The laboratory collalorates with several in-
st itut ions both nationally and internationally. 

h'lev were listed as: 
Nati(tt at: (Go()vernment (henmical Lahora-

tory, Tanzania Bureau of Standards, Sokoine 
University of Agriculture and Uyole Agricul­
ural Research Institute 

Internationat: Wageningen Agricultural 
University (Netherlands), Helen Keller Inter­
national, Hoffmamn La-Roche Nt,:uient Com­
position Laboratory, Bellsville, Maryland, and 
Program Against Micronutrient Malnutrition 
(PAMM). 

nuture I)lals include rehal)ilitation of equip­
ment, futiher training of staff and to effec­
tively pail ici)at e in international program for 
quality control of analysis of micronutrients. 

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

Tanzania Food and Nutrition centre, l)ar es Salaamn, 
Tanzania 
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CHARACTERISTICS OF NON-RESPONSIVE BITOT'S SPOTS IN NEPAL 

G.P. Pokharel*, F Curtale*, C.R. Pant*, Muhilal**, A. Monto, J. Gorsteint, S. Pakt, 
R.L. Tilden*.' 

Non-responsive 13itot's spots were common 
among tlu, children examiiine(l in the Vitamin A 
Child Survival Project. The literature suggests 
that non-resl)onsive Bitot's spots are more 
(ommon among older children, anid are less 
often seen in younger children. Many lion-
responsive Bitot's sl)O(s were seen in the age
cohort (0-12() months; however, the l)reva-
lence wats only slightly higher in this cohort 
than in the 48-60i month age colhort. Age al)-
l)eared to have less association with risk for
non-responsive Bihot's spots than did nutri-
tioifd status. Noii revspfsiVe l3itot's spots were 
more 1 i, lv to occur in children thalt were 
tailer, more w i,.led, and ha( lower levels of 
adil)osity, than ini children with 13itot's spots 
thait did respond to tr1eatmllen. 

Traditionally, vitamin A (eficiency control 
progralfls are targete(l to )reschool children 
becau11se of tihe associaltioll between age and 
risk of non-responsive Bitot's spots. Even 
though vitamin Al)rograms are cheap and easy 
to iml)lement, they have not yet been pro-
mole( is a com)onent of school health pro­
grais fr children age 60- 120 months. The 
study poptlation oft le Nepal ('hilId Survival 
P~roJe(l 11,.(1 gl'e,;ltll" iltll ('l oil tile health o)f
older children (60-120 molts) thai oil younger
chil(dren (less than 60 months) in ternis of 
xerol)hthliia, wasting and moilality. It ap-
pears that young school-age(I children might 

benefit greatly from inclusion into vitamin A 
deficiency control programns. 

The role of wasting in risk for xeroplltalmia 
in Nepal is pronounced; on the community 
level, when a village had high risk for 
xeroplhthalmia, it also had high risk for wast­
ing. Villages where children had low levels of 
a(dil)osity were also at elevated risk of 
xerol)hthalmia and non-responsive Bitot's 
spots. In villages where most of the children 
were stunted, however, xerol)hthalmia and
non-responsive Bitot's spots were not seen. 
The "biological iml)act," in terms of risk re­
duction associate(I with l)articil)ation in the 
program, wa.s also influenced by nutritional 
status. The capsule was much more effective 
in reducing risk of Bitot's spots in stunted 
chil(lren than it was among wiVste(l children. 
Vitamin A cal 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 niral popu­
lation. 

*Nepal Vitamin AChild Survival Project, Kathmandu, 
Nepal 

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

t)epartnwnt ofl)opulation an(Inlternal ional I lealth, 
School of Pul)lic Ileall h, IIniversity 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 In-
provement with Special Reference to Vitamnin 
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 stat us of vulnerable population 
groups with special reference to the preven-
tion of vitamin Adeficiency in four pilot prov-
inces by the year 1993. Each pilot site repre-
sents a different agro-environmental zone in 
Vietnam. The l)roject was (levelol)e(d in re-
SlonseI to the mkior f1o(d and nutrition prol)-
lemrs in Vietnam, i.e., undernutrition an(l vita-
min A (leficiency in tnder-fives. It aims to
ad(hIeSs key 'aisal ta('t ors, such as inadleluate 

(liet and diet lacking in diversity, poor nutri-
tional knowledge in the community, an(l tradi-
lioli inf'ant feedinlg practices that are (letri-
mential to health. 

The major activities of the work plan are 
the identification of (lietary deficiencies, in 
qualitative and quantitativ(, terms, in selected 
)ilot s)ecies and varieties of horticultural 

crops to be grown in home gardens to correct 
the identified nutritional problems; the pro-

IliOt ion of holricult ural crops production with 
funilies; uid pronlotion, through nutrition edu-

cation, of the consumption of foods to achieve 
dietary adequacy and prevent deficiency (is­
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
tefr nutrition and horticulture educators in 
each pilot site. 

The project being un(lertaken is jointly 
implement ed in-count ry by two Ministries (Ag­
riculture and Ilealth) and is ad(dressing nutri­
tional l)roblems as multi-factorial issues in­
volving iilany sect ors (especially including the 
Women's Union) and addressing a number of 
causal factors concurrently. The success or 
not of the link between Agriculture and Health 
strategies is of key int erest as a po ten ial long­

term practical al)proach to solving nutrition 
problems, inclu(ling vitamin A deliciency. at 
community level, and the project is being thor­
oughly and scientifically evaluated. 3aseline 
(lata on nut rit ional stat us (including vitamin A 
(leficiency )revalence), (lietary intakes, nutri­
tion knowledge, and household food produc­
tion will be presented on the four project sites 
an(l two control sites. 

*FA )4'hie[Th'liial Adviser, Vietnam Nutrition hi­
1)rovemen ProJ(ct 

**I)ire((lor, National Institute of Nutrition, Vietnam 
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RELATIVE PROTECTION OF ONE ORAL 100,000 IU OR 200,000 IU DOSE VITAMIN AAGAINST DEFICIENCY 

J. Humphrey*, G. Natadisastra**, Muhilalt, D. Friedman*, J. Tielsch*, K. West*, A. Sommer* 
The current WI) recommendation for vita-

min A l)rophylactic dosing of children one 
year of age and olider is 200,000 IT every 3-6 
months. Recent evidence documenting side 
effects with this (lose prompted us to conduct 
this rndomized controlled trial. ligh risk chil-
dren, 12-59 monilis of age, were identified 
from a s(crening survey among nearly 10,000
children. A total of:-45 enrolled children were 
assessed I)y struni retiliol (SI?), the relative 
(lose resl)onse (1?!)!?) test, ocular examina-
lion, althrop-nmetric measures, andl recent 
Mori(lilty by maternal history. They were ran­domnily alloatcd 1()receive either 100,000 or 
200,()000 I vit lin A, and reassessed 3 and (
niolihs later. (Groutps were comparable at 
baseline. At :8 lonths, the mean SI? of the200,0)0 II gr)u %)as,significantly higher com-
),red to tut' If00,0()T17groulp. By 6 niontlis,
li II(lcan SI? Was higher, and the propor-tion 

RDR+ lower in the 200,000 ILj compared to the 
100,000 I11 (lose group. Further analysis re­
vealed that most of the observed difference 
was confined to children who xeroph­were 
thalnic at baseline, and that the relalive ben­
efit of the higher dose was directly related to
the severity of baseline vitamin A deficiency.
Finally, non-responsive, incident and relapse
rates of Bilot's spots were higher in (he 100,000
ILI group compared to the 200,000 I11. These 
findings in(licate that the WII() recommended 
(lose should not )e rellced. 

SuppOrle( Iby
b tteThrasher Researc.h l1uiic and Coop­
('rative Agreiieit No. I)AN 00,45--A-509,1 between 
USAI) and the Diana (',nter. 

*l)ana ('enter for )rev.()pbthbat., Jobns I ol)kins Univ., 
Baltimore, MI), USA 

**cicndo Ey(vIhosp., 13an(hng, Indonesia
 
"Nut r. Res.l)ev. 'nt re, oegot,In(Ion(,sia
 

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* 
)espite international nutrition guid(elines,

relief progranmnies often fail to )rovide nmacro-
nutrients su(h as vitamin A. )uring the past
d,,cade outl)reaks of micronutrient (leficiency
disease affec'ting tens of thousands have been 
repout e(d in refugee camps, mainly in Africa. A 
(ross-sect ional study was carrie(d out at a refu-
gee camp in Zimbalwe to (letennine the preva-
lence of vitamin A (leficiency among 2:3,11
school children. This isa refugee caml) )Oi)1U-
lated by people from Mozambique, where vita-
nin A (leficiency is high due to(drought and 
war. Results o)tained showed that 7% had 
('olnjulnt(ivalxerlxsis an( 1.5% had Bitot's spots.
A case (onltrol stu(dy was done with 96 chil-
dren (48 cases and 48 controls), age range 4-8 
years.29% of the cases and 15% ofthe controls 
had stayed in the camp for less than 12 months.About 27% of (ach of the groups had more 

than three episodes of (iarrhoea and acute 
respiratory tract. infect ions. More than 30% of 
each had a history of measles. Little access to 
extra food was reported by more than 40% of
the chil(ren. Most of the food was made up
mainly of "sa(Iza," a local corn meal and beans. 
The study showed that there was evidence of 
clinical vitamin A deficiency in the p)opulation
studied. Most rations inrefugee camlps lack 
adequate vitamin A . Supplementation of vul­
nerable groups should he routine. Relief pro­
gralinies, together with the host governments,
should work out strategies to avoid micronu­
trient deficiencies such as vitamin A (leficiency.
This will be the only way to contain the sprea(
of infectlous diseases. 

*hdi.t Si'hd)ol, [ livirsil of /iIl)al),,, Ih'are 
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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 lelivery of vitamin A 
supplements to infants and l)ost-partum 
women into the routine immunization program 
on Lombok Island is one component ofa birth-
base( child survival progran (('S-P2)jointly 
a(minist ered by Ihe Ministry of hIealth (MOH) 
and PATII (IProgram for Appropriate Technol-
ogy andI Health), funded by I SAID. The p~ro-
grain targets 80% of newborns and postpar-
tmll wollen t le visited ill their homes within 
seven (lays of birth l)y l ElI service l)rovi(ler 
traine( to provide exl)an(le(I services. One vi-
tamin A ca)sule (200,))t0 IU) is administered 
to the mot her of Ile newborn, together with 
tetanus toxoid (TT) immunization and a one-
iilonth ull)l)ly of irti tIblets. The newborns 
are weighed andl given ()PV-t and I IB-1 immu-
nizations. MNothersare (ounseled in exclusive 
breastfeeding, personal hygiene, an(l sul)l)ort-
ive home-care for low hiflth-weight (I13W) ill-
fants. Infants are referre(d to the EPI outreach 
service )ost (p)syan(ln) f(or sequent ial inmm-
nizati(lls aIl(l 'it aili A sllpl)lemCenls. At 
posyalll, tlie infatlS rei ve('o e (lose otvita-
min A (50,000 It ) togetlher with II)PT-2 imnul-

nization at 10 weeks of age, and a second (lose 
with measles immunization at 36 weeks. Chil­
dren 1-5 years of age receive a 200,000 ITJ 
capsule of vitamin A every 6 months at 
posyandtl. 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 ha(d been 
visited at home, of which 81% were visited 
within 1 week of birth, and, overall, 77% of 
post-tliliU woIUeI re(eived(a capsule ofihigh­
(lose vitamin A. Hlealth center records show 
that 8r% and 47% of infants 10-36 weeks of 
age, respectively, received a O),000 It capsule 
of vitamin A, and 84% of children 1-5 years of 
age were given a 200,000 It'capsule of vitamin 
A. Integration of the (lelivery of' vitamin A 
capsules into the routine EI system has 
proven to be feasil)le an(l successful on 
Lombok Island. 

*Provincial Minist ry of lheall h, \Vcst Nusa' renggara 
Provine (NTtI), Indonesia 

I*Program for Appropriate Teclhnology in I1talth, 
NT1, Indonesia 
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INTEGRATION OF VITAMIN A CAPSULE SUPPLEMENTATION INTO OPERATION TIMBANG:
A TEAM APPROACH 

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

A joint D epatiln('H/ of Ih'alth (DOH)
(Ind Jhnl(l K(ellhr Ilternational(HKI)
project was stirt'd ill 1990 to increase 
proportion of high risk groups reeeii-
ing VAC mu/ to inc(r(se the (onslimp-
tion ofcomplobh, l'('(w it'gjl/ood(lonug 4-
11 months ol chi'dren. This h re year
projet is (III (J.)onsion of the Vitam il 
A project ( VITE) in the lh ilippilnes to 
Ih 'reproi'inees, iieliiel. Qutezon, North-
('rP Smlo .rand Zainbomaiq del Sill: 

One of the mllajor interventions of tle VITEX 
project is thelint egrat ion of vitamin A capsule
(VA(') Supplementation withIlhe l))11 c-
muity healt h services. "Operation Timibang"
()PT), tle anmal weighing of children 6-83 
niintis was identilied as the venue for VAC 
Supl)hmentation. To facilitate the integration
ol VAC into OPT, a series ol trainings on VAD-
IDA-IDI) was con(lucte(d in the three l)rov-
inces. Emphasis was given onl conduct ing OPT 
by a team al)proach whereby community/vil­
lage Volnteers assist the rural health midwife 

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
dueed. 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 
to tlie pre-intervention level of only about. 10%.OPT (-overage 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 a new 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. 

*Ifelen Keller Internalional, Philippines 
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EVALUATION OF THE NATIONAL XEROPHTHALMIA CONTROL PROGRAM INDONESIA 1992
 

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

The national xeroplhthahnia survey con-
ducted in Indonesia in 1978 revealed that the 
prevalence of X1B in 15 provinces, where 
xeroplhthahnia was a l)ul)lic health problem, 
was 1.3 per 100 l)reschool children, and that 
X2/X3 and XS were 11.2 and 16.26 per 10,000 
children, respectively, 

Given the widespread l)revalence of xeroph- 
thalmia, an intensive vitamin A capsule distri-
bution program was initiate(l in 1978, in addi-
tion to nutritional education through various 
channels. To evaluate the vitamin A )rogram, 
the Government of Indonesia is p)resently con-
(ulting a resmey of xerol)hthahnia in the 15 
provinces where vitamin A deficiency was 
found to be a public health problem in 1978. 
Resurvey was con(lucted in August to Novem-
her 1992. The prevalence of X B alppears to be 
0.33 per 100 l)reschool children, and that of 
X2/X3 and XS are 0.5 an(l 3.3 per 10,000 chil-
(Iren, respectively. This finding suggests that 

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 
IU vitamin A distribution and vitamin A in­
take, which is evaluated using IVACG method, 
contribute to the changes of the prevalence of 
xerophthahnia. 

*Nutrition Research and )evelopment Centre, Minis­
try of Hlealth, Indonesia 

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

R.D. Semba*, N.M.H. Graham*, J. Palenicek*, W.T. Caiaffa*, A.L. Scott*, L. Clement*, A. 
Saah*, D. Vlahov* 

Jflhtroduct io 
1umnu iInminodeficiency virus (HIV-1) in-

fection and the acquired inmiunodeficiency 
syn(rome (AIDS) are a mijor cause of inor-
hidity and mortality worldwide. Nutritional 
factors which may influence morbi(lity and 
mortality (luring I IV- 1 infection are poorly
un(lerstoo(d. Vitauirdn A is essent ial for immune 
functioun, and lo", vitamin A status may be an 
important risk fact or for mortality during IIV-
I infection. Vitamin A status (luring IIIV-1 
infection has not been well characterize(d. 
O1)j(,('til,(

The goal ofthe study is to characterize vita-
min A status during HI-I infection, and to 
(letermine whet her vitamin Ais related to clini-
cal oul come. 
MA-thods 

A cohort of 1893 homosexual men with an(l
without IIV-I infection has been followed for 
seven years, and a cohort of over 2000 IV drug 
users with and without IIIV-i infection has 
heen followed for nearly four years in Balti-
more, Ma.yland. I)etailed socio-economic, (i-
etary, and anthroponmetric data, C)4 cell 
ountls, and other helualological and inununo-

logical (lata were collected. Serum vitamin A 
levels we'e measured by HPLC in a masked 
fashion. 

Results 
A cross-sectional study of vitamin A status 

in random sub-sample of 179 IV drug users 
revealed that over 15% of [IV-1 seropositive 
in(ividuals had plasma vitamin A levels < 1.05 
mmol/L. IIIV-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 
CDI4 levels among both seronegative individu­
als () < 0.05) and seropositive individuals (p < 
0.05). Vitamin A (leficiency 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, al 
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 vitamiin A status in adult and pediatric 
HIV-1I infected populations are in-progress, 
anl results will be reported at the VACG Meet­
ing. 

*D)ana Center, )epts. of Epidemiology, and Iiniunol­
ogy and Infect ious D)iseases, The Johns Hopkins School 
of Ilygiene and Public Health, Baltimore, MD, USA 
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MOLECULAR MECHANISMS OF ACTION FOR VITAMIN A DERIVED HORMONES
 

M. Pfahl* 

Vitamnin A or retinol awl its natural and syn-
thetic derivatives (retinoids), influence a large 
variety of physiological processes, including 
growth and develolment, differentiation and 
morphogenesis, reproduction, vision, and me-
tabolism. Retinoids are used in the treatment 
of many skin diseases 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 (liversity of 
biological )rogrammes can he controlled l)y a 
single vitamin. Understanlding of the molecu-
lar mechanism, of rel inoid act ion, may lead to 
ile develol)ment of' more effective retinoid 

(hugs with fewer si(le effects. It is now clear 
that, wit 11Ihe excel)t ion of vision, essent ially 
all of the lhysiological processes are con-
trolled by rel inoic (RA) isomers. These bind 
to intracelhlar recel)tors, membiers oft he large 
l)rotein family that also includ,,s receptors for 
steroid and iyro(id hormones, as well as vita-
in D:,. Th(se receptors hind DNA and regu­

late gene activity. 'Tvo ty)es of relinoic acid 
receptors have been identified, the RAIs and 

the RXRs, each encoded by three genes. Re­
cent progress in our other laboratories has 
now further elucidated the mechanisms of how 
these receptors function. RARs are activated 
by all-trans-RA and 9-cis-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 hornmone receptors 
anI he vitamin D1 receptor. Thus, RXRs play 
a central role in mediating the signals of sev­
eral hormones. In addition, RXRs, in the pres­
ence of 9-cis-RA, forn homodimers that can 
activate different. genes. Thus, a complex net­
work of vitaniin A or retinoic acid response 
pathways has been elucidated that now al­
lows a systematic approach for tile develop­
ment of novel retinoids as therapeutic agents. 
One such group of novel retinoi(ls are our 
recently describe(l conlpoun(ds that selectively 
activate RXRs (Lehmann et. al. 1992, Science 
258,1944). These retinoids show promise for 
tile treatment of cancers and other diseases. 

*Cancer Center, La .olla 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 stl(ly WaS C(on(lucte(l in 
Iringa, Tanzania, to assess tile impact of a 
single (lose of' vitamin A (VA) on child growth
and morbidity 

Preschool chilhren were randomized to re-
ceive VA (n = 277) or placebo (P1L) capsules (n 
= 277), and followed for a)lproxinmately 8 
months. Both groups were conl)aral)le at 
baseline in teris of age and sex (list ribution, 
imm tin iza lio)n coverage, nutrritional status 
(NS), and maternal (heneographic characteris-
tics. Mild to mo(lerate inalnt rit ion was preva-
lent among children ill)toh groups, and tlhe 
mean serumi~i ret Iiiil level was 17.7 Vtg/dl~l. No 
children had act i've signs of xeroplht haliia. 

Following sll)l)enentation, children in the 
VA group had higher but non-significant uean 
l)ercenlt weight-folr-height (W/1-) throughout 
the st u(ly. 

EFFECT OF VITAMIN A SUPPLEMENTATION 

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

We suggest that for children without severe 
malnutrition, without eye signs of vfoph-
Ihalmia, and those immunizedagiuinst measles, 
etc., high VA capsules are not recommended. 
Instead, other measures such as fortification, 
horticulture, de-worming, and control of in­
fections should take higher priority. 

!1:TanzaiiaFood and Nutirition Centre, P0. Box 977, 
Dar es SalaamnIizania 

**I)ivisiolu of Noutrilional Sciences, Cornell Univer­
sity, 1thaca, New York 1,1853 

ON GROWTH AND MORBIDITY OFPRESCHOOL CHILDREN IN A GROWTH MONITORING RESEARCH PROJECT IN SOUTHERN
 
INDIA 

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

A randomised, (oulble-blind, placebo-con-
trolled trial was carried out in an ongoing 
Growth Monitoring Research Project in South 
In(ia to assess the effcts ofo,igh-dose vita-
min A supplementalion on Ilh( growt.i and 
morbidity ofmild(to moderately nmalnourished 
l)reschool chihren. All children weu e ran(lonly 
,allocate(d to either 200,000 It! xitaini A or 
placebo ev(ery 4 mont hs. ('ases of xeroplhthal-
mia and sever, malnut rition were exclu(led. 
Anthropomet ri' measur'ements were made at 
baseline and at the (nd of' one year. Weekly 
recall of morlbid ity was also ('ollecedI)y 
trained village-level workers during tie one 
year follow-up I)(ri()(I. B~aseline serti ref inol, 
ocio-deio)grajhics-, anl( of niot hers wereI)AP 

also evalua ed. The're wei'e 1o statistically sig-

nificant differences in growth (Table 1) and 
morbidity. 

Table 1. Relationship of vitamin A 
supplementation and growth 
Mea,, Cumphnin Growth 1'tamin A(n = 310) Control (n = 287) 
liight i/Yr) 9.120 3.10 9.01 3.111 

kg/yr 2.02 I.X:Io 1.99 ("8(,5 
The two groups were comparable oil major

factors, such is age-sex composition, socio­
economic status, e(lucation, etc. Multivariate 
analysis ('onfirned( the lack of' any effect of 
viiamin A supplementation o1 growth and 
morbidity. 

: livision of Nut ril ional Sciences, Cornell University, 
Ithaca, NY 1-853; Mi IISA Dept., (hrislian Medical Col­
lege and Hlos)ital, 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 healtlh problem for children worldwide 
in terms of morbidity, mortality, and health 
service utilizat ion. Mild clinical vitamin A de-
ficiency is associated with an increase in tie 
incidence of AI, but is there a relationship 
bet ween vitamin A stat us an(I severity of ARl? 

This case-cont rolled st u(ly was designed to 
determine tlie vitamin A status (serumn reti-
nol) of normal children presenting wili se-
vere AI requiring hospitalization (it= 35) 
and mild AI, requiring out-l)atient manage-
merit (it= 32), an(d to assess whether there 
was an association between severity of API 
and seruni reinol. The control group (it= 54) 
consiste( of normal children who were adImit-
ted to surgical wards an(d who atten(led an 
immunizalion clinic. 

The mean serum retinol levels of'children 
with severe AI was 13.8 tig/L. This was 
significanilly lower than both ilhe mild ARI 
groul) (20.3 IglL), 1)= 0.03, and the health 
('ontrols (22.2 Vtg/(1,), 1)<0.001. Ten (28.6%) of 

the severe cases had levels < 10 pig/dL, indi­
cating severe biochemical deficiency, while 
only one (1.9f) ofthe controls, wulI 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 l)etween severity of 
ARI and poor vitamin A status. It is probable 
that the low retinol levels were the result of 
the severity of tile infection, and not due to 
pre-exisling vitamin A deficiency, since the 
baseline status of the three groups were simi­
lar. 1-igh-dose vilamin Asul)plementat ion may 
thus be of benefit to children with acute ARI, 
,Lshas been the case in children with measles­
rolated pneumonia. This does, however, re­
quire vali(dation in controlled clinical trials. 

oeath, tniver­
sity of 'ape Town,Soul hAftrica 

**l)elpartment of ('ommunity lalth, 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* 

Acute non-severe measles cases without 
signs of xeropht halmia, or previous histoty of 
vitamin A treatment, w(ere recruited for a pla-
cel)o-cont rolle(I, d(hille-masked, clinical trial. 
All enrolled cases were followed for one full 
montlh. During Ilh,first three (lays, children 
were evaluated daily by a plhysician, and there-
after weeldy by a trained field worker. All 
evahations inclu(e(d a lihysical exam an(d an 
interview. Any clil(l who Iec'ame severely ill 
was referre(l to a local hospital. Biochemical, 
immunological, and ant hropomet ric and cel­
lular measurements were assessed (luring the 
stu(ly. This st udy was al)l)rove(d by tlhe ('om-

XV IVACG Meeting 

mittee for lhuman Research, School of Hy­
giene an(d Public Ileal li, 'TheJohns Hopkins 
University, and by Ile analogous bo(y at the 
Tropical l)iseases Researc(' Cent re. 

The effect offvitamin A on heallh stat us will 
bebassesse(l by com)aring tile rates of measles 
severity, or meases-asso(,iated morl)i(lities, 
between the treatment groups, and relating 
Ile effect to changes in biochemical, immuno­
logical, cellular anthiropoieric measure­
ments. 

1I'mjiit Diseases Research Cut re, Ndota City, Zan-
Iia; Johs I )l)kinsSchool of Ilygine and Public lealth,Il 

IBaltimore, MI), ITSA 

115 



DETERMINANTS OF VITAMIN A DEFICIENCY 

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

In a recent trial of te effects of large-dose 
vitamin A su)plements oil the health status of 
children tunder 5 in Northern Ghana (Ghana 
Vitamin A Supplementation Trial Child Ilealth 
Study), serum relinol levels were determined 
from 1175 childien before the start of the trial, 
The ploportion of children with severe (< 0.35 
pwmol; 15.8%) or moderate 0.35-0.7 .mol; 
57.7%) vitamin A deficiency was found to be 
very high, hut niany children had normal ret i-
nol levels (> 1.15 pmol; 5.4%), and some had 
levels of2 Vmol or over. 

As l)art ot the baseline plhase ofithe trial, 
homeinlterviews were coldlcte(l with thenlnain 
carer of each child, focusing on socio-eco-
nomic anl (lenographic characteristics of tlhe 
household and the carer, and including ques-
lions on tlie consUtmption of vitamin A-rich 
foods over the last 24 hours, current breast-
fee(ding stalus and breastfeedling history, and 
l)ast morbi(lity history. Following this, a clini-
cal examinat ion ,wascarried out for each child, 
and a finger-l)rick blood sample was taken for 
analysis. Ret inol levels were also assessed at 
four, eight, and twelve months into the trial, 

IN NORTHERN GHANA 

. ', D.A. Ross*.**, J.O. Gyapong** .i 

with bloo( taken from a different 1/3 sub­
sample of the population oil each occasion. 
Data on food consumption were updated 
monthly, as were (lata on breast feeding stattus. 

Socio-economic charactl eristics of the child's 
residential compound were found to be 
strongly associated with its retinol level, and 
first-horn (hidren ha(d higher retinol levels 
than their lighel:o(rder siblings. Poor anthro­
)oiletric st alls a.s measure(d by height-for-age 

an(l, to a lesser extent, weight-for-age, was 
associated with low retinol, but weight-for­
height and lMIA(' were not. Age at weaning 
was not associated with retiniol levels, but 
earlier su)l)lementation with solid/senii-solid 
foods was strongly prot ective. Consumption 
of dried beans was significantly associated 
with serum retinol in te ietiSUl)l)lemented 
group, whilst large increases in retinol associ­
atel with consum)tion of mangoes and red 
pali oil dlid not reach significance. 

*L oll School of Itygien( andTroicl meicie 
**Navrongo Ih1alth Re'search (emnre, tIER, Ghana 

Minisory olHeallh, Ghana 
t 1 Iwtitute of Child IHealth, Lo(dIon 
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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* 

Objectires: Data were analyzed to see how 
well serum vitamin A values )re(licte(I the risk 
of xerol)ht halmia, both at the community an(I 
in(ividual level, il a large nutrition survey 
con(ucted during 1991 in the Eastern Islanlds 
of Indonesia. 

Methods: Serum vitamin A (lata wLs gath-
ered from a sub-saml)le of children from 240 
villages in four provinces, as well as from all 
children l)resenting with Bitot's spols. Differ-
ent cult-off l)oinlts for individual, anid tile mean 
senm vitamin A ill conmmunities were used to 
estimate risk for xerol)it halmia. 

Results: ITsing a 10 pg(l1l cut -off point, 12.3% 
of all children were classified as having sul-
clinical vitamin A(leficiency. The overall mean 
serunm vitamin A level was 19.13 Ifg/(ll, while 
among chil(ren wilh signs of xerol)hthalmia 
tile mean level was 11.65 [tg/(ll and for chil-
(re with no xerol)ht lalmia Ihe mean vilamin 
A level was 19.25 xg/d(l. Despite these low 
levels of'serum vit amin A, very tew cases of' 
active xerol)ht halmia were observed, with al 
overall prevalence of 0.14% across all four 
provinces. At tile ('olluntlyiy level, only 24 of 
the 240 villages examinel c(ontained children 
with cases of Bit(0t's spots. A cutl-off point for 
village mean serum vitamin A levels of 20 pLg 

dl produced a low relative risk (RR = 1.59) ill 
predicting xeroplhthalmia but it was )ossible 
to identify 70.8% of the children with Bitot's 
spots. At the individual level, the use of 20 g/ 
(11as the cut-off poinlt for defining risk gives 
the highest relative risk (RR 13.95) for 
xerol)hthalmia, a'I was alle to identify 95.8% 
of tile chil(hlen with 1i(lot's spots. 

(conclusions:The relationshi) between sub­
clinical vitamin A (leicienicy an(l an increased 
risk of mortality has )een recently recognized, 
and would .juslify vitamin A sul)l)lenLenltation 
even in the absence of xero)lit halmia. In cout­
tties such as Indonesia where xerophlthalmia 
is disappearing, more work nie(s to be done 
to establish heightened risk Ibr mortality with 
different ctI-off l)oints based on serum vita­
min A levels, and other measures of vitamin A 
adequacy l)efore programns should try to be 
targetedl. 

*('omunily Systems Foundation, Ann Arbor, Michi-

H lheallh Research Se(tion, Ministry of Ileallh, Re­
public of tndonesia, Jakarta 

I Nutrition Unit, Ministr. ofilealth, Rept)twic of1ndo­
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**.*,
D. Ross**- t , J. Gyapong t , J. Raynes** 

Serum retinol concentration is often used 
for assessing human vitamin A status. How-
ever,since serum retinol (lecreases during sys-
temic infections, it lacks specificity as a mea-
sure of vitamin A status in infected in(lividuals 
or in populations where there is a high preva-
lence of infection. Levels of acute phase pro-
teins are elevated insystemic infections, and 
could potentially be used to control for the 
effect of infection on serum retinol. To (1o this, 
however, it is also ne(essary to know the ef-
fect of vitamin A status on the )roduction of 
acute phase proteins in response to infection. 

Serum retinol and acutel)hase l)roteins were 
measured in samples taken from the Ghana 
Vitamin A Supplementation 'DialChild Ilealth 
Study. A sub-set of children from each of the 
vitamin A-sulpplemented and l)laceho-treated 
grou)s was selected based on a-ssessments 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-
pha1 -acid glycoprotein (AGT, r = 0.35,p < 0.001) 

aid serum amyloid A (r = 0.20, p = 0.004). 
Compared to children with normal AGP (<I g/
L), ahigher )rOporlion of children with raise([ 
AGP would have 1een classified as severely 
vitamin A-deficient, and a smaller proport ion 
as vitamin A-adequate based on serum retinol 
concentration. Synthesis of acute )hase pro­
teins in resl)onse to a particular illness was 
marginally greater in the vitamin A-supple­
mentied than the placebo group. The implica­
tions of these results for the vilamin A defi­
ciency-infection cycle and for the interpreta­
tion of serum retinol values in pl)oulations 
with a high l)revalence of infection will be 
discussed. 

This work was sUpl)orIed by the overseas )evelop­
menlAdministration, I K. 

*Cenlre for International Child lealth, Institute of 
ChildI llealtlh, m0 (ilford Street, London WC1N IEli 

**london Sclhool ot Ilygiene and Tropical Medicine, 
Keppel Street, London WC IE 711T 

'Ghana VAST Child Health Projecl 
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THE STABILITY OF VITAMIN A CIRCULATING 
SAMPLES ABSORBED ON FILTER PAPER 

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

66 fresh serum samples recovered from cen-
trifugation of blood c(ollected fIrom Zalbian 
children were immediately analysed for Nita-
min A using I IPL'. Further aliquots (200 tL,) 
of these serull sallples were e(happlied to 
66 small pieces of washed Whatman filler pa-
pers, which were than air dried and slored in 
the (lack it room teml)eratire for 5 Ili()lths. 
The dried seruml s1)Ols oil fiter plpers were 
assayed for vitamin A using a l)rocedure which 
involves lli(in of the absorbed vitamin A 
coml)lex froill the filter paper, liberation of 
the retlnol froillthe complex, ext ract ion, and 
finally separat i)I iy Ill l('. 

The chrolalogranlis ot retillol trom )h 
the fresh alld the drieu serum saplles ex-
tracts showed no shoulders which would idi­
('at d(lete iorat ion offite vit aiin.T e wo sets 
of results sowed a correlation coefficient of' 
0.98, indi('ating that the two sets of (ala Were 
linearly related. 

COMPLEX IN SPOTS OF DRIED SERUM 

[retinol lpaper = [retinol] serum - 0.59 
(p.g/dL) (i.gWdL) 

Further lIPI(' investigations to definitely 
establish thal isomerizat ion does not take place 
oil storage are required, bt we are of the 
considered opinion thai this has not occulrred'. 
The major impjlicat ion of these resullts is that 
it greatly simplifies 1lv1 problem of storage 
an I transport ofselumlll saln)les to the analyti­
cal laboratory, since filter paper:; with Ille(dried 
absorbed san)les muy he sent through the 
)ost. 

Reference 
1.R.\V.A. ()tiver, E.M. Kal'wunhe, I). Mwandn, ('lini­

c,/ ('wm istr (in press). 1992. 

1oliolgical Mat erials Analysis luesearcli unit, I)epal­

mt )1Biological S(il(e('S, I lliV(,rsity of Salford, Peel 
Park,Saltord 5 IWT
 

D'ropi(al
I)iseases Resar'lh ('enitre, MAo.Box 71769, 

Nola, Zanihia 
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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*r, S.A. Tanurnihardjo' 

The 11( iil ('lit i't-lost-respors, 
( NI)R )assay has Iee'n jposed as a rteliahle 
inlicat"or I marginal vitamin .Astatus. The 
IeitlI has hieell valilate(d illallinil sttlies 

andI leste,( insmiiall saimples of' prtesc'hool chil 

dren. llowver,the llt ht !; !tot beell ;I)-

plied in t:ira, ,v ofvii,unin A Sltatu ,noc 

h:!.s ile respoiise oI the itlicatoir to a high-

dose of vitamin A heen evaluated in a leii-

'ielit ppulation. We used lhe MN I) tillthod 

to assess the vitamin A status (f ('hilren iin 

the final tlreatmet t'y'le I tlilte
Mrxifa Trial. 

Balaui('tl lbyy trced g 'upi, childreni were
tilllnt 
randomly allo'atel to have the MlI)N assay
ait a giveii numb111er of' weeks fbillowing their 
final tirial treatnuilet. Wrilltell infolrnilt, con-
sent was iltiit,l 'ioi tlite 'hild's parents or 
guardian. The chihlreii eillhed were givei a 
(lose if 1 i.g dhihyriirt itiyl actte/kg llcdy 
weight aiid a high fil slna'k at hiome ili the 
nioiiing and 5 Inmrs later a capillarv blood 
sampile was 'ollecte~d liy a field ntus,. The 
Ste 'llil Sailll es e, ext rai tedl nd anili yze dFu(l 
iinYoigakarta usiiig stanuidar dlII ' methodsli(l .
 
i28 )ho(d sapililes w re ci'(olle'tel f'roli 82% of' 

the age-eligibli children; hllowever 61 speci-
IIIens 'ou 1( Iitlinothepr'(icessedI.A f'rther 26 


saipiles were drlpped 'l'rilllhe analysis; foul. 
because, liet serunm retintol was _>2. 1 Ii-Lol/I,;
183 becaluse 1h- ,trim ,cIhldi-retiiol was _> 
( I01.nw L/l; antd lhe r'enaiilider because ti-

Ihr stlsrui retliiol oir (lely(dro-etlill!wms Illiss­
ilg. Thus, we aual'yzed the results f'rouii 5-16 
clhihlren, or 71' of' Ilie age-eligible ('hilh'e.
257 otf lhese chihlren had been treated with 
high-dose vitamin A (11)0,000 I1t< 12 months, 
2(00,00()1I>' 12 liontlhs) within tle pre 'eling 
A mont his, while 28) were 'romtlite placel 
grouli. Th, ieai thehythi'ti'eiu.il/retinol ratio 
in thlie vitaili A tieated group was 0.051 ( i: SI)
of 0.031 ), but itwas 8-1% higher ill the placebo 
group (0.077 SI) 0.0-16]). 1'sing the previ­
ously plrOposel ciut-off f'oir the ratio of' > 0.03, 
over 60% of' lite children treated with vilaiit 
A were clLssified as marginally heficient. (Our 
data clearly indicate that this ut-oflf for mat'­
giinal def'icien(cyshould lieset at a niiiuiohigher
 
vale.
 

.. .a ...f 1; djh a. i ii.. , 
Y"atitultat Ut i;;ul-ia opkininsd ivi h 

*mlii.jiun <ifh iiii itiuii, .hotiis IhllkjinSNllni­

v\'is tItliiucl , 'SA
MlI) 2t12iD.15,1t 
.hIiiwa Slaihe l'nivevisily. :llts, IA5 1til1I SA 
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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. Tanunmihardjo*, D. Perrnaesih*, Muherdiyantiningsih*, A.M. Dahro*, E. Rustan*, 
Muhilal*, D. Karyadi*, J.A. Olson* 

The vitamin Astatus ofitwodifferent groups 
of children were sti(lies i tllhesurrounding 
areas of Bogor, \'st .Java, Indlonesia. (roup 1 
was selectd flromi at ecimoniically depressed 
village.75i oltlhe chilhren stluied were < 80% 
of the .501th plereliHe of WI 1()weight-for-age 
stadlards. (GrIm)tp 2 vts a I)eter-nourished 
gr up,wit h:8.5' of the lhihlren below 80% of 
litWI0I( ) n)p ettie. The area from which 
(mil '2was (lrawn ha(I blietter living and sani-
tal, 'tmilitionls. 

The tteth Is used I(mr the vitmin ssess-ai A 
lietI werc thimle (ile Irelative dose resplise 
(.lI)RI) assa,v,the r'elatlive il se response 

I()lR) assay,;aVa d (jii'ival impression cy-
tology ((C'It). It general, a significant differ-
etice () (.0)I))was sel Iet weell the MRI)lR 
respl)ses ()it l(grolps. Tlhe ( Wt" also iletllti-
tied (;rmil) I as being at the greatest risk of 
Clef i~cvi, but (lid 1 tiecessarily ilnt ify the 
sailte individuals. The If)l? gave similar re-
stilts as the IRD ? ill(;roup 2 when a 3.5 p.tol 

(1000 p.g) retinyl acetate (lose was ad(minis­
ered, but not illGroup I when a 1.57 (450 fg) 

(lose wa.s used. 
The MRI)? was also applied to a group of 

lactating women (it= 61) fromlhe .surround­
ing areas of Bogor, using a standard (lose of 
2.5 tug dehy(lroret inol equivalents. 'lwo lood 
samlIples were drawn from each woman at ei­
ther 3 and 5 hours or -1and 6 hours after 
dosage. A control group consisted of 1.1 seem­
ingly well-notirished, vitamin A-educated 
women. At all tinues st udied, the I)IUR ratio of 
the lactating woien wsis ab)out three tilmes 
higher than that of' the (onlrol group. The 
response to the si mdard (lose did not seem to 
correlate to body weight. 

Supported by the Thrasher Research lFund. 

Iowa State 1niversity, Ames, IA, A;;TNutrilion Re­
searchani Develpment 'enter, ilogo, iICtnesia 

RELATION BETWEEN IMPRESSION CYTOLOGY TEST AND TRACHOMA 

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

The 1mpressi( ('v Cgy willI Trtisrer test(d 
is a sensitivi 11ie I(d, :tlhiCing the ileteclion 
()intra-ilitiial vit ami A leficietcies. 

I)tiring Ilhlsc,(dthis itil hod itllhelRelub-
li' ()f) Ijil)Cli (I!SS) ;tI Mali ( 1990), II19 and1I, 

1992) w C b)StC,(la tinatiolotwvietl the lest 
resill i aId iwi'exist e e a.ss.'.ed ('tt­
*jtii'tival Cliseasi'. 

Att r tCll.jtst 01, ;tg 1titlrili li-ltCtt 1, , inal ('ol 

tion and place of residence, it was confirmed 
that the rate ofabnornal tests was two times 
higher inpatients who had inflamnmatory bra­
chonia than inthose who did tot. 
The consequences ()'this ol)servation onl 

the Ilse of this test are discussed. 
...... 

lunstilit d')plfC atnomlgiv trCCpiCCae de tAfrique 

(I)TAj,Iti) 2.1,. Im ko,Mai 

XV Iv,\((i 'v ll11 , 121 

http:a.ss.'.ed


ASSESSMENT OF VITAMIN A STATUS IN CHINA BY THE MODIFIED CONJUNCTIVAL 
IMPRESSION CYTOLOGY (CIC) METHOD 

Y. Han*, T. Lin* 

('()Itjunlctival Impressin (Cytology (C('() 
eltlhod was modified toassess vitamin A level 

HIO',' exa(ctly ai([.Ipl.Li)lv il ('hina. The inl'anls 
( . 2 years) were sampled in their de'ep sleep, 
and the successul rate I*sampling was !131%. 
I)alafiellI lenaltoxyliu insvadI o) Ilarris lle-
illlltoxylill was sele(led I) make the resll ()' 
staining well-ol)served. A('I rapid testing 
bo()x had been made aid readlv toI le iised 
everwher,.Alit 10))) subJects in (Iifftre ut 
areas witl lil tre nl aet;s(1were samljile. There 
ws n() vitaniiu A dhficiell' in urbanl (levijizug) 
children., hlt those in rural areas (laiytiaiu 
Il[ehei) were detecle(l 1 have hiw vitaillil A 
levels ( 1,.,%). The CI( level in lmst (4f tlie 
(hildren with the nm cus ss teiu11 iseaset, wsaisver­
low. 'he teenagers' vitiimin A (Aeificien(y ill 

rural areas (Gaocheng lebei) (11.4%) was 
more than that in the urlban (I3eijing) (8.0%), 
because of talmost no vitamin A diet intake. 
The vilamin A nutrilion was normal in adults. 
As the (C'IC metod was compared with Ithe 
serum vitamin A concentration method, itwas 
foundtlat they were well-c(orresponded (r = 
0.78). Thus, the ( 'I( metlhod can he used in 
Ipl)ilate(l ('hina to ((lect vitamin A level. It 
showed that the numl)er of' people who have 
low vitamin A level )y using the ('IC method 
was more than 0.9%, which was determined ill 
the National Nutrition Survey in 1982, so the 
sit tat ion should be further studied. 

)I ood Siene, Ilvijig Agricultural 
sily It))9.1, livijiuig, ('hina 

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

D.A. Ross***, J. K. Badu* ', A. Amidini*, C. Weobong*, E. Awine*, R.A. Abbott"t,
S.M. Filteau", A.M. Tomkins', D.S. McLaren 

Both a fingeIl l)rick serum samle anI at 
least one ('oijunliival imprjession (('I) were 
taken from al)I)r)ximately .100)() yming chil-
(hren age(I (-!t(6 imits, as Iara (ot Ilie iha 
Vitamin A Suppleimenttion Trials (VAST), 
wvhich were carried out ill the IKassena-

Nankaia I)istrict in tie far Nort Io (rhimia, 

betweenllalte, 1989 lald
te I191. 


Ser un sanuljes were st (redI ill lie (lark at 
-4( (Uuntil lysted iv Ill l,( '. ('Is were takei 
by touchillg a small iiece (of 'elluh)seacelate 
piape~r on to t) childs iva, witoutl1ie (uijiiiict 
allae-stliesia. The paper was h ld ill the 
techiliciall's filgers. (Is w -re tlhell sored ill 
xylene, +lll stained antl ulliiited according (, 
le I( EI)) technique.They wre recor(d as 
tmirt'lable if Ihey had fwr lha 50tcells on 
va('<h of lhe Itwo d ls st Iicrosc()ic f'ields 
(-'t()Ijeclive, • It)eyliece ater excluding
h1e jerihieiral area(of t1h iimpressioni. If read-

alib, they were i rmrded as being "uuoriial" if 

, C. Kjolhede , 

they had at least five goblet. cells. The pres­
ence or absence of mucin sl)ots was not used 
ill the inlerpreation of the ('I result, because 
)r(liinar., st tu(lies siowe(I that there was low 

agreement between rea(ers on this. The re­
stilts ofa copj)arison )etween the concurrent 
seriiiii retinol level and the ('I cytology result 
will be l)resented, hoth in terms of thelpreva­
lence (if normal and abnormal results, an( in 
leris of sensitivity ald specificity. 

1(;hna Viii a Stwlhmeniation Trials (VAST), 
Narmlgo. (Ghma 

l.midmi ('h0 tllygiciuc ao TcIjical Medicine,< 1 
I 

Sc'hool 'fNtl'al Sc'ien'es, Iniv.of Science,&Tevch­
nongy., Kum;si, (iarm 

d.In"fliltli, nt(hill Hlealil, 1 ulm , I'K 
:12 ()lTing nm A ,., Wouilhing, W.Sussex II IIE 

lfih s Ilhlkinsc(lI.hI I (cldllvgit and 'ulblic Ihealth, 
IIOdM ). ISA 
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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 )reschool Indonesian chil- serumn retinol levels, subjects with abnormal 
dren, most of whoin were vitamin A (leficient olljective (lark adaptation (DA) scores had 
by other indicators, were evaluated by a pro- higher RDR than normal children (6.6 vs -8.4, 
totype hand-held scotopic sensitivity machine 1)< 0.05), while chil(ren with abnormal sub­
)efore and after receiving either a high-dose jecti e scores had lower (NS) serum retinol 
of vitamin A ( >100,000 II) or placebo. Before than normal children (29.0 vs 22.0, 1)= .1). 
testing, chil('len were subjected to binocilh" Among chil(dren with serum levels < 20, 
partial bleaching, followedI hy 10 minutes of' sco opicsensit ivity ofsl)jects receiving a large 
dark a(lal)tation in a dark roomi. Sul'jective (lose of vitamin A improved compared to those 
readings were laken Iby lacing the machine receiving lacebo: (10.20 vs -0.01 log foot­
over one eye, and increasing light intensity lam)erts, 1) < 0.(05 for sill).jective; -0.22 vs ­

tint il the child c1oul( sliccesslfully (lisc'iminate 0. 11 log tool-lambierts, 1)= 0.2 for objective). 
stimulus from u urt Ihr results 'orrelat ing I)A scores with CIClni-stimulus tuL(ier (on(diti(tins 

of forced choice omi three suc''essive trials; anid clinical indlicat ors of vitamin A (leficiency 
scotO1 'ic will Ihe reilpr(te(I.sensitivity w Smeasured o)j'ectively 
)y increasing light intensity tit il a cinsensual 

I upillary resl)onse illthe fellow eye was vis- 'The Daa ('lCler tor PIrevenli\vt ()pthhamology, 
il)le to the olserver uillder red ill minal I (10, lt , Nt I). I'tallimn V-A 
Amnong 73 children with c)m)lete(I R1)R and Ci'('end, Eye Hlosp)ital, Bandung,Indonesia 
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RISK FACTORS FOR XEROPHTHALMIA IN NEPAL 

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

XerophthldIia is a 1m1,jor ublic health l)rob-
lem in Nepal and ill Sout h Asia. Previous stud-
ies suggest that poor socio-economic condi-
lions and childhood in fection, especially diar 
rhea, are strongly associate(d with xeroph-
thalmia in Nepal 12 . As part of the baseline 
ocular survey for a large vitamin A interven-
iomal Irial:,, all el)i(leiologic study wls con-
(lu(tedl to help establish a common high-risk

profile for Xerol)llthalnia in this region. 
A total () -1318 chilhren 60 montls of age 

and younger, living in -10 ran(lomly selected 
war(ds in the Sarlahi I)ist rict )IroJectarea, were 
examimeI for xer )l)lt halmia following stanl-

ard I 1() ('riterial. Families were evaluated 
)y so('i(-ec')Iloni( i(l (lemllogra )hic criteria, 

wU1(ichildren were a.ssesse(l for anthropometnic 
anti current breastfeedingstatus,+u(l a 1-week 
parenltal history ()'morbidity w;s re('i(leod
No xerophthalmia Was observed during in-

fancy. Am(ng children 12 to 60 months of age,
3.4% had xerophthalmia. The rate increalsed 
with age and w;ls slightly llore commoni illboys. ('hilllren were two to three times more 
likely to have xer )l)hthalmia where the head 
of househol(d was illiterate, a (lay laborer,
where ho-using o('(lditions were poor, or where 
few household mssets were owned. Goat own-
ershilp was strongly prote(tive, possibly re-
flecting a nutritional influence through milk 

constumption. Mot hers of xerophthalmic chii­
(h'en were more likely to have had > one child 
ever (lie cor.,pare(I to inothers of tioli­
xeroplhthalmic children. ('ases had a nearly 
three-fol( higher risk of dysentery in the )ast 
week than controls. 

Similar findings have been reported from 
previous studies in ,Nepall- Bangladesh', In­
dia , and ln(lonesia', providing a highly repro­
ducible risk profile for mildly xerol)hthalni(, 
children in South an(l Southeast Asia. 

References 
1.L. Brilliant, i., Bull WilO 19,85, 63:375. 
2. M.IT (pladhyay, e. al., Ani. Eplide(uiol 1985,121:71. 
3. K.P West, jr., ci. al., Lancel 1991, :138:67. 
1. A. Sommer, iHeludGidle], 2ndl ed., VH O: Geneva 

1982. 
5. A. llennig, et. al., Bull Wi) 1991, 69:2:35. 
6. N. ('ohen, cl. al., oc Sci Med 1985, 21:1269. 
7. K. Vijayaraghavan, el. al., Lancel 1990, 2:1342. 
8. L.Mele, e. al., Am .1(ChnNut r 199 1, 5:3:1.160. 

his study was suj)port,(l hy R&I)/N, tISAII), Task 
Force Sight and Life, and IUNI(E' Nepal. 

'Nepal Eye Iios)ital and Nepal Netra Jyoli Sangh, 
Kathnmndu, Nepal 

**)ana ('enter,,Johns ilopkins university, Baltimore, 
Mi), USA 

XV IVACG Meeting 
124 



S . .... .. . . .t..... . . . 

VILLAGES IN TRANSITION: ELEVATED RISK OF MICRONUTRIENT DEFICIENCY
 

W.D. Drake* .** .', S. Pak * .', I. Tarwotjol t , Muhilal, J. Gorstein*- t , R. Tilden' 

Some researchers have suggested that, ',is with high prevlen('es of any of tie three mi­

villages m(ove fI'om traditional living patt erns cronutrient deticien('ies, there is a 70% "over­

emhalsizing self-sufficien'y to oles featuring la' in rizk between at least two of the three 

econolii" developmiient there is a vulierable nlicronutrients, with 22% of the villages being 

transition period in which families of'the cor- at high risk for all three micronutrient defi­

munily are at great er iealth risk. This elevate(d ciencies. 
risk resulls fr( )i iiianIy flt(' lors, Such as cill- Villages inl transition are shown to have 

l)lh)ynienl vilatility, changes ill to)(I (()dnsulil)- higher I)revalences of total goiler rate, lower 

lion i)att lers, comolositio n of thlie extended meal helloglolln levels, higher heh kinl hic 
family.ltelq ary migrat ion, and clhil-rear- infection rates, md higher l)revalei('esof'wLst­

ing heliavior. Elevate(l risk, it )resenlt, wo(ld ing and underweight lialnutrition, all at statis­

strike hard at chilr,-, who are nost vulier- tically significant levels. They also tend to have 

able anI readily reflect adverse changes in slightly higher rlrevaleiices of low serum reti­

family stalls. nol, although not stalistically significant with 

Analysis of (lata fIro tli' ,ast lerr Islands of the saml)le sizes ill this st iluy. While focusing 

lndoliesia suilp)orls this hyp othesis of elevated upoln the villages ill transition is Iult one type 

risk luring transition. V7illages in the study of targeting, there is a qualitative (lifference 

area were raiked y a ('lassil'ication system l)etween this anI olher targeting strategies. In 

used ill Indolesia to iiasure level of(develop- this instance the targeting caii lie )ase(I u)On 

nienl ranging fro)m tradiili nal agricultural vii- t'il'icipatlin the risk, rather than rea('ting to 

lages, to niidern, marlket-orienlted villages. This risk estimates hase( on surveys. Because the 

ranking system not only is related to the government is both planner ani resource 

ai imitl ()f ilfrast ructure availahle in the cor- allocator for its (levelopment programs, (liffi­

meunity, hut also includhes many other factors. ('ulties experience(l during movement through 

The apl )roaclh follhweI lakes a(lvanl age oftlite a transition period ('aIhe moniltoreI and (uhil)­

multitudhe of Iar'alet ers iieasur'.li ll this study ened by allocating special integrated a('tivities 

by itrl raying.joiit risk i if vilaniin A (Iefi('iency, to the region re('ceiving (levelopmen assistalce. 

id line ileficiency ilisoriolers, and iron deficiency 

anellia, as well as otlher' health indicators, *'ommnitlv Slystms 'ounlalin), Anim Arbor, M, 

su('h as me1asles, w\-rho infestation, an(I I '-A 
diarrlileal diseases. By exunining ('(olnlitnity- S('fwn.hool of Natural ICSOur('eso ltesandEnvironment, Iini­

level prevalelices ft' llt l iree illi('ollut t'ient ver.sily ofMic'higan 

lefi'ien'ies, this liodology , )epart merit ofIllternalional Ihtalth, ,sc)'hoolF [P'ih­hllet )ffers unique 
oppo'tuity to stdly howlltle risk f'or these lii. lealth, I niversily otMichigan 

Republic('on(titiolns ('()-vary at tlie ('omimnunity level, ',Nutrition )irectorate, Ministry ofilleah, 

for ot Indesia, Jakarla, Indonesiaand thus provides impij)ortanit 	 information 

iitegrated ('on- ('Cenler foorIHsi'r('h atnd )evelopmient in Nutrition,Iargeling ('ommuniies wili 
Bogor, Indonesia

Irol Ipirogramii a('livilies. Amiongst all villages 
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EXPERIENCES IN TRAINING AND USE OF MODIFIED VERSIONS OF THE IVACG SIMPLIFIED 

DIETARY GUIDELINES 

M. Mansour* 

Modific-ations to tile IVACG Simplified Di-
etary Assessment Guidelines are currently be-
ing refined, and have been incoiporated into 
the nutrition components of several vitamin A 
(deficien(.y prevalence assessmetnt ii [ :gan(la,
Canieroon, the P1hilippines, lPapua New Guinea,
lHaiti, and Ianamia. Experien.ce with the train-
ing and use of tihe iodified gui(lelines in each 
setting ha-s been rich and varie(d, and demon-
strates the need f'or careful adaptation of' the 
methodology to the local (ontext, Hot only in 
terms of i Inl)lemenlaliol , but also in terms of'
inlerl)retation and analysis. For examl)he, tle 

tsual )atteni of FooI ('onsumpt ion comlpo-
nent was no~dilie(I from estimating montily
intake Io a seven-day food freqluency Ihat takes 
int() account portion sizes. Other Iiiolifica-
tions included relormalting the questionnaire
to allow for instanlt calculation of the Con-
suniption Index (I) and the I sual Pattern of 

Food Consumption (UPF) scores. In Papua
New Guinea food portion size was estimated 
using l)hotographs; in other instances, card­
board cut-outs representing various foods were 
usedI. 

In addition to tlie assessment of popula­
tions at risk of' inadequate vitamin A intake,
furt her ilovalions involveI using the qualita­
tive information to identify significant dietary 
sources of vitamin A, patterns of intake by
meal, and provided a basis for nutrition edlu­
cation program (levelopnent. 

These modifications were developed in col­
laboration with local institutions, including
Ministries of Ilealth, universities, an(d national 
nutrition research institutes during training in 
use of the methodology. 

:JtViami A i eldSupport rojet (VIAL), 1616 North 
Foil Myr Drive, Suite 12-10, Arlington, VA 22209, USA 
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A SIMPLE METHOD TO ASSESS VITAMIN A INTAKE: EXPERIENCE WITH A FOOD 
FREQUENCY QUESTIONNAIRE FOR PRESCHOOL CHILDREN IN RURAL CENTRAL JAVA, 
INDONESIA 

Th. Vinuk S.H.*, M.J. Dibley**, M. Serdulat , T. Sadjimintt C.L. Kjolhede** 

U ntil 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 ditficult to process 
and analyze. For these reasons, we develol)ed 
a foo( fre(uency quest imnaire to assess vita-
min A intake ot preschool children who were 
particil)ating in a c()mmnity trial of high-dose 
vitamin A Sul)hlemnmat i()i. h 'l).jectivewas 
to describe )alttens of intake of'vitamin A-
rich foods and Idt i lentiffy fators influencing 
this inlake. A se(on(lary o)ject ive was to clas-
sify the children by level of vitamin A intake 
for use a's a co-factor in the analyses :f the 
trial. The f(oodI fre(quency (luest ionnaire was 
developed using IVA((; guidelines, with steps 
incluling l)rief surveys to ilenltify candilate 
foods, to determine portion sizes, antl to pilot 
test the (luestionnaire, and (levelopment of a 
method to ('alculate the vitamin A score. We 
aske(l tle mother or guardian about the usual 
consuml)tion o :59 fo((s during the previous 
month. Food frequency (lata were collected 
every 4 months over a period of two) years, 
starling in December 1989. 1Thc resulls replorled 
are )a-se oI 5570 iuest i()niiIr(,s i(nlllilistereI 
in seven (ata collect ion ccle('ls ill I9)90 antd 
1991, to children aged 6 to 51 montlis, ['ronl 84 
coastal villages in sotithern (ent'ral ,Java. The 
median vitamin A score for the age group less 

tham 12 months was 291 RE. IHowever, 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 lhe children were 
rel)ortel to have eaten chicken eggs, 89(/amia­
ranth, 83%)carrots, and 83% banana. Bot h eggs 
anl amarant h were each eat en on average 
more than eight times per month. Among chil­
dren less than 12 months of age, the lop five 
foods with lhe highest meani l)ercent contribu­
tioa per child were l)reast milk (47%), carrots 
(12%), chicken liver (8%), amaranth (4.6%), 
and eggs (4.5%). Among children 24 months of 
age and older, the top five contributors were 
carrots (16%), red sweet l)otatoes (12%), ama­
ranth (8.8%), spinach (8.5%) and chicken liver 
(7.5%). These data suggest that carrots, sweet 
potatoes, an(l amaranth might be suitable foods 
to target in future dietary interventions, since 
they alrealy make an important contribution 
to vitamin A intake, thus implying )ot h their 
acceptability and availability in this commu­
nity. 

Nut rilion Acad(tmy, N( 1I,Yogyakarta, Indhonesia 
;;.jols Hlopkins University, lallimore, MI), USA 
1l)ivision of Nutrition, ('enters for I)isease control, 

Allanta, GA, I'SA 
..... &HI I, University of (;ajah Mada, Yogyakarta, 

Indonesia
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VALIDATION OF THE HKI FOOD FREQUENCY 
VITAMIN A DEFICIENCY 
N.L. Sloan*, D.S.Rosen* 

TFraditlonal ,illethoIs to 
 idhent ify vitamin A 

deli('ien('y (VAI ) ) have Ibieen logist ically ort e'h-

ilically pnolemat ic. I INI has d(vl(pe(l a seni-

(ltialitita' iv f)d f'retquelcy iliellit
, to i(lell-

ilv ('()lllllllliti(,s where VA!) isa siglifit('allt 

)r6il)h' illlvst's,'li()l-aged childrell. This lield-

o'ieit(,d lilt'iol t'x('ltdes fiods withlvw vi-

Iaillill A t'o)llltU (e 10( 0': per 100 g), and 

l()ts li tI c'li('il ll l ,ionilif(;r-i' i (1i ()It1! sizes (nr 


ft n)Iprepl ratioul. difTere itiilug it t'rml Ille 

IVA(G ller d'il'rv me lhdIs.
'n. 

Thi.s lillit %,I\' a:lidated agailnst selrll 
r(,lilmltlcvels i tli' he ilippiies, (;leat enala, 
a11(I Tnl;llii;i. Illt'achlcoiuilt ry, five ('()llllllli-

ties \t're st'lt'('le( atl rdmil f'roii areas (f 

sulec t'( I f'h'i'incv. A t()( 7:W0 childrentl ()1
ageI 1-5 years were samlpled (alpproximately 
50 per c(munilitv). The'l' fo)d frequen'y lists 
aii(I su rvey iraini nig w re '(mi)leted ill (lays.

U sing rt't(it' i)oillts (f \eiglhtedl intakeL,<6 

METHOD TO IDENTIFY COMMUNITIES WITH 

days per week,aid oftanimal sources of reti­
nol 4 days )erweek, seven of eighl (sensitiv­
ity = 87.5%) communitis where > 15% of chil­
(ren 1(l serum retintol levels < 20 tphg/(L were 
correctly rledicted to have a VAI) pro)lell (p 
< 0.000, 1)= 0.0617, reslpe(ctively; n = 15). Four
of seven (specifc'ity 57.1%) communities 
w(r, (1't'rectly i(lentifie(l as not having a VAD
 
l)"()]llle
il)y tie saille criteria. Three of seven 
(-2.9%) cmmtilties were incorrectly idlenti­
fied as likely to have a VA) prol)lem. This 
mtlhoid ct) rec ly identified 11 of 15 ('onilmuni­
ties (73.;%) as having or not having a VAD 
problem . 
We conclu(e that the III food frequency 

metlho( is a practical and valid predict or of 
vitamin A deficiency inicountries where VAD 
is a suslpected public health l)roblem. 

Y 
h h'nht liiherialitnat 15 W. l I., , NY 

ASSESSMENT OF THE DIETARY INTAKE OF VITAMIN A BY PRESCHOOL INDONESIAN 

CHILDREN BY TWO METHODS 

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

The,IV'A('(; Simplied I )ieta'v Assessment 

(which inclnles a 2--hour history and a 
1(1)

frt'qu'icy) 
 ild lit' IHelen Keller Interiat ioll 

ouie-w(',k fo(Id r quenty inlt htl wei', used 

oa.ssess diel'ary vitaiin A intake ()f2(5 In0-


s(cho()l Iid(im'siai chilrren. ('hildren wver, 
 art 

(kia .1irgi sl tldy inwhich \'ilaiui A slatus was 

iiesu rtet()I lively Iby o'uhu exailiii , , 
b je 

selr li retl(d. allt relative d()se resilse e),-

ftr,, all tI 8, G.aliI 
 I l(ltmlls after, receiving a 

large dose of' viiiui A. l)ietairy intervi(ews 

wer' 'arriediuli at !)mnlths. A list ()f -17 

vitali i -i'h '-hriut'
ds t'rim'ihelstudy area was 
('oml)iledt. Nxt, 
a pilo) stuidy was ('arriet out 
anliolg 170 clhild'ei, illwhich Iohlir''s were 
illit'i'vit'w'etl a mttitll 1heir chil's intake ()fea('l 
of'tIli' -17 olds. Isual lmoutions we('re weighed, 
and age-f'otol-specif'it' iilediau Iptltioi sizes were caliulate'dl. M(itle's were ralldoilily al-
ininis'rlI it' IVA('(; iiItIt hiot or tlht IIKI 
lilt'! li :t\v( weeks later, ti',y w 'rt' adllillis-

tere(l the other method.Using either frequency 
method, reported intakes were very high an(d
(lid not ('orrelate with baseline objective mea­
sures of vitamin A status. Using the 24-hour 
history metho(d, replorlte( intakes were within 
the expected low raulge and correlated with 
baseline serum retinol con('ent rations and the 
RI)R. Ill this l)opulation, where sources of vi­
tamin A are abundwnt and available through­
out t he year, tlie 24-lioiir historly appears to be 
a bettelr in(lit'ator of risk of' vitamin A defi­
cien('y in the ('ommunity than food frequeicy 
uIelho(ls. 

Sipt-ledorhtt ty ih,'r'rasttr l{t'sar'h Fint and Coop­
traliv\' Agree'm nt No. IDAN 00.15-A-509-1 teiv.,en 
IUAI1)DitI (D'tlhe enhr. 

''l' Dlana f'o'initr t'revevltive Ophthalmology 
B~alliii , USAri,,Mlo 


( t'.tndo Iloslilal, iandung, hInonesia
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A SIMPLIFIED FOOD FREQUENCY METHOD TO ASSESS RELATIVE VITAMIN A INTAKE
 

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

We developed a food frequency instrument 
to assess mothers' vitamin A (VA) intakes in a 
randomized, double-blind trial of vitamin A 
suplementation (luring lactation. At 2 weeks 
l)ost-partuln, 15: mot hers in rural Central"Java 
received a VA supplement or placebo. l)ietary 
VA intake was assessed to examine its rela-
ionshil) wit h other iieLsires of VA stat us, 

and to c(to'()l for potential differences he-
lween treatment groiu)s. The instrument was 
dIveloped according to recelt IVA(,G guide-
lines. Tihe questionnaire inclded 42 foos(, 
b)ut only 18 (ontributed > 10% to tlhe total VA 
intake of at least one )i it her. To exl)lore how 
the inst rument (oul(1 h furilher simlplifie(l, we 
determined which fools were most informa-
live al)otit the mo(thers' relative VA intake. 

These f(d((s were ln)t necessarily those that 
c(ollt Illrilt ( tlieI gre(a alliotnt of VA to t heb est 
(liet. At :8 m(nt lis p st-part uii, total VA intake 
wts weakly assoc'iateI witli s(rullm and milk 
retillol conceitrat iolns, and elwomel with low 
intakes belletitt ed nmost froll sul)l)lemlentat ion. 

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 mealingful variability. For mnmy 
)urposes, a measure of relative VA intake 

within tile population is needed. In such cases, 
a very simlple instrument may suffice. Devel­
ol)ing a pollulation-sl)ecific inst rullent base(d 
on only a few foos(requires greater start-ul) 
time, but may produce more precise dala, re­
(luce interviewer and respondent fatigue, and 
greatly sim)lify (lata management and analy­
sis. 

Supported by Thrasher Research Fund and an NSF 
to RJ.S.Graduate FelowshiPI 

'liv. of Nutr. S'i., 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 GRUELBEVERAGE OF PUREE PASTE: EXPERIENCE IN GUATEMALA 

C.Y. Lopez*, 0. Calderon**, S. Schwartz', J. Quan*, L. Portocarrero*, L.M. Soto**,
A. Esquite**, I. Mendoza*, J. Bulux*, N.W. Solomons*, J. Barrows" 

Sustaining a lood-klased strategy to protect 
the vulnerable child lpoulation tromt vitamin 
A deficiency in a hypovit aminosis A-prone
nation such as Guatemala presents both its 
problems an(I its opportunities. Sweet potato
grows well throtghoult the repullic, bul its 
consumption as a tluber is limited. Using an 
industrial process analogous to that for 
"instantized" potato buds, 6000 lbs. of high-
land-grown sweet l)olato (lplm)o'ca bctt/lata)
(with 177 ret inol eqtuivalents-RE-per 100 g 
wet weight vitamin A activily, 100% as all-
lrans--carotene) were processed into 950 lbs. 
of finished product (with 958 RE per 100 g of 
buds, a mixture of all-frmis and cis-p--caro-
tene). The accephiility of recil)es for a gruel: 
constituted with :30 g of lroduct (287 RE, pro­
viding about 75% of ile child's daily intake 
requirement), 12 g of sugar and 240 il of 
boiled water, and for puree: constituted with 

the sane amount of' product and sugar, bul. 
with 120 nil,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

school children. Left to their own devices, 
communmity mothers created pancakes and 
sweet and sally pies, and added milk, egg, and 
spices to tile recipes. A low-land harvest of the 
samte 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 
aboul 7000 RE per :30 g serving. In an anti­
hypovilaminosis A, public health strategy
based on real foo(ls, and targeted at under-six­
year-olds, processed, "instantized" products 
have emerging )romise. 

tIller fur Sludies Gu enl, AgingSenso'y Impairem 
an Mtl ((rAM)i ual*hnstitul e (If Agricull'urafl aandt Teco11Sc'ien~ce Technology 

(I('TA), (;ualemala 
iDeparlent ol'Food Science, North Carolina Slate 

Universily, Raleigh, NC 27695 
tlnlernalional 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. Mt.G.R. NUTRITIOUS MEAL PROGRAMME 

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

A statewide massive nutritious meal effect of nutrilion education. Changes in di­
programne is in operat ion il te State of Tamil etary habits wci< also evi(lent, in that 80% of 
Nadu, India, which p)rvides a single hot meal the children stu(lie(I included green leafy veg­
with cereal, l)ulse, ani green leafy vegetables etables in their dliet at least four times a week, 
al other vegelahles as ingrelients, to nearly and the rest at least three times a week. Moth­
9 million children belonging to the 2+ to 14+ ers exl)ressedI that this change in meal pattern 
age grou). The chilren and theirimothers are was theiresull of T)articil)ation of their chil­
e(ucate(d to in'lude green leafN' vegetl)les in (Ireti in the noon ,heal (un education 
their daily diet. lrogramme. Percolation of knowledge, 

In a sttidy of 1(00t) children particilat inf in changes inaltitules anti practlices inlerms of 
noon meal stcheme in ( oimlato'e (list;iii, family (lies were his evilent. 
apart from the nutritional bienefits (dlieto par­
ticipation, a re(luctio incliniical i.!anifesta- 'Vice "han'elorand l eader, Avi ashilingain In­
ion of 'itam ini 'fromu *2%WS forA (tefi('iencyV 7% 0o stitlu, lomoae Science and Iligher l]ducation for 
evi(enl. Awa'entess s'o'es of' mothltei-s il- Weonn (leemed t'niversity), (coilatore 6411 0,13, 
c'eae( from 56 to 70% due to the "cy home"India 

ASSESSMENT OF DIETARY BEHAVIOR RELATED TO VITAMIN A IN UGANDA 

L.Sserunjogi* 

A(iualitat;ve anil quantitatieilietaiy assess- poled that the ree'ns were coarse, bitter, and 
ment of vitamin A intake was contucted as unpalatable foryo igchildren. Fruit was iden­
part of a large Blindness and Vitamin A Defi- tified as t1w most acceptable vitamin A source 
ciency Survey in Kamul i D~istri('t, Eastern for childiren, though itwas only seasonally 
Ugan(da. The aims of this comlponent were: a) available. The (lant ital ive assessment showed 
to ascertain vilamin A foods locally available, that over half(1;3/210, 63%) of the childIren in 
b)to (es'rilbe (iltlral l)at erns affecl ing ('o- all age groups were al risk of'iadequate vita-
SUmil) ion of"vit amin A foodIs,and c)lo explore min A intake.Instimmay, vitamin A-rich foods 
the effects of intra-family food (listributi)n on are available inthe study comnmunities, but 
vitamin A intake of' cli'hilien. IUsinig IVA('G seasonal availabilityar,(ltural )ractices af-
Guidelines, 1l),li a 2,1-h()' (liedaiy recall and te('t hug inltra-family ood (list ribut ion deter­
a weekly f'ood tre(~leii('y history were o)btainedI mined quality and qu,,.nlily ofrvi .uinA intake 
for 210 children Ielow the age ol' six yea's. of ('hild'en. l1r()posal: to change vitamin A-
Additionally, foilr l'ocus group (is('ussions relat e(I (ietary lbthavi urs tould be linked with 
were held wilh Itotltets, and one gioijp of qualiiat;\ eand qiantilalt k.studies ofconimu­
mlolhe's (lemotstrate( local pi'el)aratiou of' nity food avai!abi lily, s;vlecli( n, ani utiliza­
certain in(ligenotus vitamin A-rich l()( (Is. tion, pa'liculaily for chiil'en.The 
most ('Ommiiio (lietary s()ui'('es of'vitamiln A 
were green lealv vegetal)les aid fruit. Although ....ild I....h ai evetopeni ('entre, Makervre 
leafy vegel ablhs were tlhe most available Solrce l niversily, Kanlmla,(7gandit 
of vilamin A,most motheis qualitatively re-
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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-
haining cihl health. Ili Fangladesh, vegetables 
are the most important dietay Source of' vita-
inin A, hut intake levels are frequently inad-
equate, esl)ecially in ('hil(rell. There is a leed 
to fin(d ways to improve liig-lerlll dietary in-
take of vitani n A, and so this study examined 
various SEs,' and vegetahle availb)ility factors 
hal may aflect yegetable consumption in chil-

dren tinder 5 yeairs of age ill Bangladesh. 
Itlo'rnation was collected from 15) fami­

lies involved in a lome gardlening pro ject in a 
village ill rural Bangladesh. 29 montlihs after 

con Iencemenlt of the pro,ject, a significant 
increase in frequency of vegetable consutnilp­
tion was found in children under 5 years of 
age. A more fre(uent intake was found to be 
associated with older age 'in1d availability of 
nioore variety of vegetal)le types. The study
concludes thati lhe niniher of, different types 
of lvailahle vegetables is an im)ortant factor 
for increasing the lrequency of vegetable con­
sunlltion in young children. 

*11viehn Keller Il'Irmulionall, Po(). ox 60(6, (ulihan, 
l)liala-lt212, IBanghidesh 

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 theSolomon Islands, Cook Islands Ministry of Health, G. Hawley*, M. Linehan*, M. Dreyfuss* 

hi 1989-92, a series of' xeroplthalmia sur-
veys were conductedl in high-risk malnutrition 
areas of Tvalu, Vailitalti, the Sololon lln 
('ook Islands to (leterimine if vitanin A (left-
cielicy poses I public health problem. Chil-
drellaged(six lltllilhs to six years were exani-
ined Ifor eye signs and symptons of' xeropl.th-
alilia. Families (if, lhe children were inter-
Viewed to assess healtli and socio-ecolnollic 
conditiois. Ai assessment of' dietary intake 
Was (coidilteled Ilsing a food frequellcy ques-
tililiiail'e 1i(1 Siiill hlriloponie i'i(, ileaslii'e-
Iltlnt 'is cal''ried out oil a sib-saillple of' lhe 
children to dleternine vitamin A food sources 
aidl( n/ill m'it ional slat u1Ils. 

Xerl m ithalllia wa;is not folind ill Tivalhi, 

Vanuati, or the Cook Islalds, and the mean 
frequency of consunpltion of vitamin A-rich 
1o00(ls was nine, 12, and 10 timies per week, 
respectively. In the Solonion Islands, 1.52% of 
the stirveyed )opulation had one or more ac­
tive clinical signs or synlitlons of xerophlthal­
lilia. Children with xerophthiallia coistilled 
vitamnin A-rich foods signific antly fewer times 
per week (6.5) thui clinically norial children 
(8.,1 times per week). 

Survey findings have )een utsed in program 
plalning, including sipplemlieilatioi aui(I nu­
trition e(licatloln. 

*Vilunii AF'ield Sulm )rl Prtoect, (VITAL). Il616 Norli 
Fort Myer Iriv, Suith 12,1, Arlington, VA 2209, liSA 
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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.Mungwarnbe 

A cross-sect ional surve, of 10,267 children 
aged 6-72 months was con(ducted inN( vei-
her 1990 to assess le ex(itnt ()I"ilamin A 
deficieticy (VA))usinig WI1( ) (riteria, so Ihat a 
suitabhle oltrol st.lrategy(cui(l le develol)ed. 
The survival im'at of viliain A proplhylaxis 
was not invest igate(l. 

Ifo(romation collected during Iliev survey in-
clu(he(l clinical examinati(n for eye signs as a 
)roxy in(licator of VAt),local i(, age,genler, 
length of residhence, l)r'(ses(ei of (cular pa-
Ihology, treatilelit, iretuieiicy t'(Istiml)t ion" 
of key f((IIs, illnesi5 palterns, te(ling Ilra(c-
tices, antd levels of, ialitilt I-i(i. 
The findings indicated a siall prevalence of 

0.7% of VAI). ('haracteristics suchias stability 
in resitlieicy, Freqtuiecy of (l (onsulmlion, 
uml)er of,meals, a1ge, IIreastfee(ing statius, 
and ntritinal status were significantly asso-
ciated with VA) signs. 

While child getidier did nlot affect Ille rate of 
VAI), older chihdren between lie ages of 12 
and 48 m(Intlhs were at greatest risk. Among 
completely weaied(lchildren, those i(henliflied 
as malnoutished using Mi(I-I 'pprei-Armi (ircutm-
ferenice (<13.5 (m)were at significantly higher 
risk of'VAl) (p< .001), while nialut rit i n was 
more evidet ii children aged t 24 m(itlis. 
This relation'ship betweeti nutritiotnal status 
and rat e of VAI) was m(1st e\i(dlet inBeira, 
Mozamlbique's se;('Iff(I l,",:!city.('roit rolling 
for age, locat iol,freqen(I cnlstlillt io(n ofy If(d 
vitamin A-rih f'o(Ids, numl)er (If'meals, and 
breastfe,(.ding, clil(ren slhil'ting f'oii being 
('ategorized iS nmalnourishe(d to btier-notir-

isli(d increase( their odds fir alhseice of VA) 
signs by alimost liree-lh 1d, using a logistic re­
gressioni iiiodel. 

Analysis o (lielary pal Iens i(licat ed that a 
lower consumpti( of vitamin A-rich foods 
wws otnly \veakly assoc(iated with increased 
risk of VAT) signs, especially in Beira. (ont rol­
ling for Ireastle've(ling, Ilie youliger child re­
cetitly arrived t(o the city ald ieing Iarl of the 
internally (is)lac'ed lopuilatio o(Instilled less 
vitamin A-rich f'(Io(s. Families hatIfled the 
war and ec* noilic (lest rut(1tih fr(11 lithe rIiral 
r1(.'s wel, significantly more likely to have
 

uialii(urislie(l children with VAI) signs (p < 
.001).
 

TI te findings are cmiisist ent wit li(ther Afri­
can countries, suggesting low levels (I VAI 
due to( regular but small intakes If vitamil A 
in foods. Acute stressing fact(ors, s(t(h as PEM 
brought alot I y l)O'erty, S(o('ial sttess and 
related war, lrecipitate a more serious VAI). 
Due t(limited resuirices inM()Izalliique, we 
suggest a healthI f'acility-)ased (list riltiou of 
modlerate (loses (f vitamin A for (hildren .seek­
ing care for acuilt diseases. Targeting of chil­
drei of the dIisplaced (I ires a(l(iitional 
supplement at ioin. Pol(t i( of tlie '(IisltUl)­
tion of vitanin A-rich fooIs,together with an 
imlrovemlent of' tie econtiic and security 
sit luation, iss((n a.s anecessary pre-co(lition 
to eliminaing vitainii A dlefi(ciency inthe coin­
try.
 

'Millislry ofl halih, Nutritioni Sectioni, (aixa Postal 
20:3, Maputo, Mozambique 
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KAMULI BLINDNESS AND VITAMIN A DEFICIENCY SURVEY
 

Dr. M. Kawumna* 

Between ()ctoher an(I )ecemher 1991, a 
stu dy on Vitamin A l)eficien('y and BlihIiness 
Assessilent was carried out in the ,aniul i (is-
trict of Uganda. The stiu(ly was sponsored by
[UNICE and VITAL. Full anlthroponiet y a.s,-
sessnl1ent was also c'arried ()lit on xeroplithal-
ic children, their coltrol, and a group ()f1sub-

samlples. Meuri; t s at I analysis of weight
for age, height f()r age weight for height, and( 
mi(i-tul)l)er-arm ('ic'iuiifereice were use(l to 
assess the lhysical (eveIoI)pilent (,f Iliese clhil-
(tlrell. The highest prevalence of' wasting (low 
weight for height ) occtire(laniong xerol)it hal­
iic childiren. Prevalene of' stunting (low 

height fc r age) ali undlerweight (low weight 

for utge) a,,Lrelat ively conmmon among all chil­
(Iren above the age of 12 months, because of 
the wi(le-spreac I al ill the (listrict.liii tllliti(i 
20 chiIren anioig tlie xer plt i , cihhren 
had grossly (Ilay(d ('level(q)w I li iii lestoies, 
as cclmnilja'e I t ()Iily vt%) innI(nig liet'control 
group of chil(lreil. The iic'iellies Of" respira­
tory ilff'ectioll, dia1rh( ea and fever were all 
higher a11nig xernl)hthIIilic chihdren, with 
respi rat,) y infection rate shcwiNig figures of 
7(6% aii(ig xenplithahiic, chil(dren aiid 18% 
amo11(nig tile ('outrol c'hil(dell. 

.. ake..i I ersit, Departmtent of (pithatol­
ogy. I'.(11 x 7072, Kampala. I'gaida 

VITAMIN A DEFICIENCY IN THE DOMINICAN REPUBLIC
 

H.R. Mendoza, MD* 

A survey was un(leilaken in the nost eco-
nonliically (lepressed (southwest) region of'lhe 
('(ult ry to (leterllille retIinol levels ill bloo( 
and (dietary initake (if vilanin A-rich foods 
aiong a represeni;alive sanille of children 
froni o(, to five years of age. A total of 648 
('hilren (if I)()tlt sexes almid f'r()nllle to five 
years (fage we'e st i(liec. A (ieftary assess-
nien t was c('(l lt(I using the !\'A('(; Sinpli-
fi(I )ieta'y Assessnient( Iui(leli!es to (dete'-
mnin, children's risk (' inadequate intake of 
vilanilim A. This meitoll()(logy involve(I the cal-
('imlat im ()f ;I (0)Oiiliillptioln Index (('1) to as-
sess it iake il the pist 21 hours, and th leI tsual 
Pattri n of', u ( aisi llif ill (I IF) to assess 
long-t emmin (.ou;il tlioll haliIs. Bloodl was 
(irawii fron the ('thil(reui f(r thedheterininimation 
of relinmo. 

31 and -I-1)fchihlren showed a miliolerale­
to-high i'isk (f p)001l intake by ('I ui(l I ihnn 
r'espl'f ively, liiainly in thoseone to fhr'ee years 
of' age, aid 'onniii g fr()ii tlie tirllal ai'eas. Be-
caisetlti( Sl(lyi duriiing fhe iigOt (wollaoe 
5eas(.oi, risk sn't'res wee' i'e('al('ulafe(I exchlI-
ing iauig les l'roil flIt' s'ores, f'il(liig anl ill­

crease of childIren at risk with the CI (94%)
an(l the IIPF (84%), mnainly ill chil(lren front
the rural areas. 20% of'Ithe chil(Ir'e had 'etinol 
levels of less than 20 tW(I.L 

The study in(li('ates that in the southwest 
region ofthe ('olintry, vitaiin A(leficiency is a 
health proI)lenl. Mango waL shown to be al 
iniil)orlanl (lietary soir'ce seaso)nally, an(I idi­
cates that solar (Irying ()f niangoes niay he an 
appropriate initerve'enitioni. lhl)lelienfation of 
mllango-(h-ying a(tivities began ill April 1992. 
The relationship between the ('1111P1 and 

set'riin retinol was teste(, with ile ojective of 
(leternining tIl(, usef'iulness of ('I and/or IUPF 
'- a risk in(licator'.The I IF was fo IInc Io lave 

high semnsitivity, lint very low )ositive Tr'(lict­
ability. 

)laio ('(Ctlit r N l ii\ I igaciu' s ein Sallld Male inoifanilI (('epNSMI\l, Saih ll iui , I)lii(an Itb'lliiI­
lie; hIslifill for Nuiriiiuui For (C'iral Ame'ia al(d 
Pialnlia (IN('Al), (;ii;iliuala ('i 'i , (ualeahl; Vitamin 
AField S,-iipjnuzrl'jeci VITAlI, 16l6 North goi'l0yer 
Irive, Siile 12 10, Arlington, VA 22209, I'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* 

i)ata ()i1\itamin A\ intake (1 lactating and j ln 'yofCoiSmlli ofl)Oight and re'eiwe( 
Iin-laclatingi ll-Jpregl lit wllell were (-()I-

Ie('d inll',(r rural \ illages ill il(3(r dlistric. 
\Vest-lava.A viniin .\intake questionnaire 
ni((lu'sti(1si al)i3l f'oodI iestli1(31 were aI-

iinistered to 21 laciralingaic )on-l'latling10 i 
iI()-PI'( liull \v()lll 11per('" village. 
The \itllmill .\Intake (p1l.5iolmmire devel-

Ojie1 usel a kd1re(( u hithle'y florvl:rm.IVA('(; 
guidhelines Fm31(hevei(' ll \italliP, :\ intake 

(llle'-1 i( lil'ie w(ere usedl ill(,rer to 1ecu lie 

il'milial witli hal I)3(3( (m)lislplijitic(Ii adl( 

)rel'all*toll rIactices 1310(aiid kl r a\'alahil-
ity investigaticns. lased tl ml the findigs i'r(mll 
the Ireliminaryii)iSe'vatils and interviews, 

dish. |;'l" i l f're(qllleltly c(15l1!fle(dFm. 
(l)0))lamin A-rich fruits, milk pro(lcts, eggs, 
fishl, ald llleal the (lestions were Ls follows: 
hlov many times d() you lake or hibuy the fol­
howiuig fO(dIs, ill what (illtity,ailld which part 
(() ym caty iursell'? FIt inita<e \%is estimate(d 
fromI Iheamotilt of oil used for cooking, which 
aplpered1(I utlli)lle(l t the largest part of the 
fal intake. The last question of the question­
inaire ldealt ('olisUli)t ion of vitanlill prepa­wit Ih 
raltioils. \itnamin A (cmtentof ilhe foods were 
taken from Indonesian,Ea-.sl Asian (FAO), and 
'Malaysiaul food (milpositioll tables, anld tlie 
inlake of nutrients was cait ulate(I fromi food 

le t((l'iat (3 II' th 3(3d f1retilenylic,le i(3iol lintake using the MICR()NAP programme for 
iI0sl c(m)lstl
imiiire %as dli .sell.I'mtlie :1() I Illi(e( 

1i,1i .\-rich wereamii lv,getLI)lls, w\(1'3(e1 
aiskedl alhitlthe ',illi('yf 1) kilg er week 
0m.molth, whether the vegetal)le was prepared 
alme aid/or uiiedl with (1ther foodl(s (silh ais 
vegetal hes, taiu,.1salle ailloilt offi ), whla 
the vegetabl \Ie anud with whatwasi isedl, fre-

( ieuiuvy. In that way, the very variahle ways ot 
llreIarinig veelllhe dishes which influence 

3
the(-)i-i3li size to aI alg'e eXle were take 
ilil)1c(m0llii. Io) est ililate tle poilioll ealen, 
lie woilemi were askel wiili hio\wiiaii lle lle__ 
t hey shared tie d(lii. lmr c'alculllation of ill-
take, eIual 1(l31101. sizes were assumed. F r 
\'egetal)le ('lisuullilt ioli frm dishes Iot self-
l)repared, a (lestilln was added abo)(ut fre-

Food consumlion calciulat toils. Questions 
ab)oult food rest rictions were asked al another 
lle('tilng with the resl)(lenlts. Each womanl 
w.s asked which foods she did not eat, for 
what reason, and hor how long. 

Data on vitanii A intake and food restric­
tions limiting Ilhe vitamin A intake will be pre­
setetid for the total o1"84 lactating and 80 non­
laclati non-l)reglinalt wollel interviewed,
 
andl conlnlelits will Ibe given Oil the imelhodol­
ogy used to estimate vitamin A and fat intake. 

1l)epartneul of' Hiuman Nutrilion, Wagenilgen Agri­
ciiltural laniversily,Wageningen,The Netherlands 

:*Nirition lesearch and I)evtlouienl centre,Bogor, 

Indonesia 
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BOLIVIA VITAMIN A DEFICIENCY PREVALENCE 

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

IDuring 19!)91, lit Ministry of luhlic lalth 

of Bl iivia carried out a \'itanlin A d(eficiell'y 

pr'valence survey in a random sample of'chil-

(Irell betweell ()e al d five years of age, living 

in lie l)O rest areas of lie ('eclII try. The saill Ile
(' 
of, 1000 was st 'atilied by ecologic zone (alti-
planol, valle, Il11o) and by urban/r1ual hlca-
lion. The survey eval ia'tled setlill retill)l by 
lie d f llessey and LIwry, and risk ,If 

inadlquate vitamin Aconsulption per IVAC( 
Simplified I)ihary Assessment (uidelines. It 
revealeI al overall prevalence of serliili reti-
nfl belw 10 f.wIL, ((leiciilt) of 0.1%, and 
below 20 I-Lg/(L (low) of' 11.:'%; -18.3// ha(d se­
rum I'etilol conce t rations below 30 iVikl,.
The highest prevalence was found ini the rural 
areas of the "altiplano," 17.6% low, and the 
"llanos," 12.9%. The resulls of tlhe survey were 

ASSESSMENT 

)resented during a national seminar and three 
regional workshol)s atiended by personnel of 
public aid )rivate instilut ions who, after in-
Ielipret ing I(e results, re('olllliell(led the colll­
ponielnls of' a ('olli)iehetlsive prliogr1am to re­
ducet vitamin A deficiency. 'hme National De­
partineii of Nutrition and the National Con­
mittee ,,i I)eficiency l)iseases have developed 
lie National Vitamin A I rogranm ai-ound these 

re(CoiiiIIeIIdationls, alid hav begun ill)lenien­
tatii in ' with itle regional sani­co"dinati( 
(aI,' units, N(;()s and local units of the Minis­
fries ofElducati m and Agriculture. 

i )eparlilewit of Nutriin, Ministri,of Public lealth, 
La Paz, lolivia; Vitamin A Field Support Project (VI-
TAL), 116 North Forl Myer Drive, Sile 1240, Arling-
Ion, VA 22209, [ISA 
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THE PREVALENCE OF VITAMIN A DEFICIENCY 

PRESCHOOL CHILDREN IN PANAMA 

E. De Caballero*, D. Nelson** 

The Deail lienit of Nut rit ion conducted an 
aLssessment ot vitamin A deficiency and iron 
deficiency anemia in a national random sample 
of 1600 children 12-51) months of age. (hil-
dreli in syst eniat ically selected double-census 
segments in fouthealth regions, represent ing 
9(.7% of the total Iop)ulation, were scree(l 
for clinical signs of'xer(')l)hlthall ia, measure(d 
for height alid weight, and had a-1 tiL venous 
blood samlte taken. Each ('hil(l's mother or 
('aretaker was inierviewe(l to as.iess tlie chil(l's 
risk of inadequate intake of vitamin A-rich 
foods using a modifi'ation of lhe IVAC( Sim-
plified D)ietary Assessment (uilelines. The 
data c)llecti()n was ('ol(lt(,e( )y eight two-
person ealis ()fa nr'se and a lal()rat ry tech-
niciani tratie( to ('olle('t fte re(luit( data, 
stanidardizeI Iprio r t(h)Ilniiation of survey 
(tata ('olect i(n, atn(I Su)ervise(I by M( )IlInut ri-
tionis!s and lah rat (o1 staff thr)ugh)ut tihe 
survey. 


Blo)dt samples were taken to regional lal o­
ratories where hemoi()gh)l)iln and hematocrit 
'alhes were' ('al]('tlatel((. The' satnhe re lienwe, tPanama; 

sent to IN('A utemiala, retinolill a( where 
levels were anllyzel I tsinlg sl)(e(t'ol)liot)lol(tl ry. 
Data were ettered and analyzed in Panama 
City using EP INFO software, and the find-

AND IRON DEFICIENCY ANEMIA OF 

ings will be discussed. 
Analysis of ret inol levels revealed that 6.1% 

of the sample were less than 20 Vo.glI (low), 
and that 28.2% were less than 30 [iLdL (mar­
ginal), in(licat ing that vii amin A deficiency is 
not a national public iealthtrohlIem in 
Panama. lHowever, (Iisaggregation of tihe 
saml)le by ethli('ity showed that the indig­
ertous populat ions had significantly lower reti­
nol levels, wit l)revalence rites 2, I,aad ,47% 
for severe (10 tg/(ItL), low, and marginal Iev­
els, respect'ively. 

Utsing a mo(lifie(d version oflVA'(s Siml)li­
fied l)ietary Assessment methodology, VITAL 
ftound that -17 anld 37% of the ('hilren were al 
Imoderate to high risk of p)ol. intake by (on­
suml)tiol Index (('I) (l Isual Pattern (fFood 
Consuml)tion (I lPF), resp ectively. 

n(ligenous ('hil'en showed significanitly 
higher prevalence rates in the mo(terate to 
high risk groups, 63% by CI and 5 1%by UPE 

1 rtmeml ((I Nutritiom, Ministry oftPullic halth, 
I. ile for Nutrition for ('ntrat Aerica and 

Panama (IN( Uliat,.w!:'A),(;t,,nalaCity, 

*Vitamin AFicH :-3upl)Ol !roju't (VITAL), 1O16 North 
Forl Myer lDrive, Suih' 1210,Arlingtc n, VA 22209, ISA 
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PREVALENCE OF XEROPHTHALMIA AND RISK OF VITAMIN A DEFICIENCY AMONGCHILDREN IN THE EXTREME NORTH PROVINCE OF CAMEROON 

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

A survey to (letermine tle prevalence and 
causes of blin(Iness, visual impairment, Urld 
the risk of vitamin A deficiency in the Ex-
treme No-lh Province of (ameroon was con-
du(cte( belt ween April l7 and May 22, 1992. 

S('reening for Xeroplitlialilia wLS con(lucte(d
ot) .5000 ('hildren mtider le age of six, ran-
dolily selet eI from a multi-stage, (lustered
sail)ie stratifiemI hy e('o(logical zone. I)ietary
assessmenit and anlt hrol)omiet ric measire-
niet,s were ('arriedI out on a 20% systenatic 
sulb-sanlple, plus 'ases and controls mat ched 
or age amld sex. 

A mo(lifie(I version of the IVA(C'G Simplifled
I)ietary vssessilleil Guidelines was msedl to 
assess Ihe risk of ina(lcquat e intake of' vil amin 
A. Venous bl)ood(was ('ollectedl on a liom-repre-
sentative sub-salple of ('hilodren and serulli 
retinol (letermilne(d using IPL('. 
Res uits 

54% of eligible children were found to be at 
high risk of inadequate vitamin A intake. 22% 

or tile seim ret inol samples were "low" (< 20 
cWIdL). :31 children (.6 1%) had clinical signs of 

xerol)hthalmia with 24 (.5%) having Bitot's 
spots. The prevalence of xeroplhthalmia dif­
fere(l among four Iopographical regions from 
a high ol'1.91% in the fl(ood plains region to. 12% 
in tile plains. Fin(lings will he presenteol at tile 
IVAC( meeting and at national informalion 
dissemination workshops to helpl design na.­
tioal p)oli('y and )ossile follow-tup interven­
t ions. 

Cameroon 
'Charls . IDrew I nix'ersily of Me lieinc, and Sci­

ence, Los Angeles. ('A, I SA 
)ther ('olhaorators inc'l(le(d Vitamin A Field Sup­

porl P1ro.ject (VITAL), 1616 NorhIlort Myer I)rive, Suite 
12,t0, Arlingt(, VA, CSA and )rganization de ('oordi­
nation )ourla lutte con re les t(1Pmi|,s en Afrique
('entrale (OCEAC), YaouI(i1, Cam(lroo)n 
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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-
cms living unlder appalling conditions on the 
fringes of imjor cities. It is likely that vitamin 
A stat us of children illsuch con(litions may be 
com)romise(d. Accordingly, ,veassessed the 
vitamin A staltus of children living in a repre-
sentative peri-urblan infornal settlenment. We 
also used lie o)p)ortunity to fiell-test the fea-
sibility of lIhe cotnjunctival impression cylol-
ogy (('IC) test, which has not been )reviously 
use(I in South Africa. 

A ran(dom representative sample of 190p)re-
school children (3-6 years of age) was se-
lected from Best ers, an info(rmal settlement 
wit hin met ropolitani Iurban, Soul liAfrica. 'lie 
following investigations were )erformed: 
anthropomlletry, serum retilol and (IC. For 
(he ('IC one specimen wa,,Is taken from the 
inferior felil)oral conjunct iva of each eye. 

No child had obvious clinical signs of vita­
min A deficiency. The meian serui retinol of 
169 children tested was 20.8 ± 7.4 itg/(L (mean 
+ SD). Nine children (5%) had vitamin A defl-

ciency (serum retinol < 10 p.g/dL), and 75 chil­
dren (44%) had poor vitamin A status as de­
fined by serim retinol < 20 Itg/dL. CIC was 
)erformed in 185 children, and revealed that 
18% had poor vitamin A status as defined by 
two aibnormal coijunctival specimens. Serum 
retinol levels in the abnormal and normal CIC 
groups were significantly different. 

The (IC test was a feasible and rel)roduc­
ible method for field studies; however, it cor 
related poorly , ith Ihe traditionally accepted 
serum retinol threshold of deficiency, in this 
population where overt vitamin A (leficiency 
is not prevalent. In conclusion, this survey has 
(lemonst rated that, regardless of the measure­
ment tool, there is a prevalence of sub-clinical 
vitamin A deficiency in this typical l)eri-urban 
informal settlement and accordingly we sug­
gest that these children should be targeted for 
intervention strategies. 

l)(partment of laediatrics & Child Ilealth, Univer­
sity or Natal, F0o. Box 17039, Congelta, 4013, South 
Africa 
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Dr. Susan Burger 

Vitamin A Manager 

lhelen Keler International 

90 Washiingtou Snreet 
15th Floor 

New York, NY 1)006 

U'SA 

Telephom: 212-9:-3089(1 

Iasimile: 212-9.1-122) 


Ms. Ann Burgess 
Nutrition ('usilitllj)() 

( 'raiglea ( ' tag',( ;h'isli 

1lairgo\wric, Sc(lamuld 

I'1111 SI-

I 'lniled Kiigdomiu 
Teleplion': 11-57582-218 
Dr. Barton Burkhalter 
nior Piograiuu I Il'irer 

ir;1(g.Il Kfc j
for Edlucational 

Ieve'ipillo ll 
1255 2:hm-d St reet. NV 
Wasl igo1i, I 210:17 
I :,A 
Telephonlie: :'02-862-190)0) 
Ia'siile: 202-862-1917 

Mrs. Dolline Busolo 
('on ity Nutritionist 
Kenya Energy andl Environment 

( )rganization (KENGO)
 
P() Box -18197
 
Nairohi
 
Kenya
 
Te'lephone 25-1-2-7.18281
 
Fac',imih': 254-2-719382
 
Telex: 25222 KE 

Ms. Karen Canova 
Inl'(itlla ion Progran Officer
 
VITAL
 
1(iltH N. lFort Mytr I)rive
 
Suite 12,10
 
Arlington, VA 22209
 

S'A 
Telephone: 70:38-11-0652 
Ia'sinihe: 7)1-8 11-1597
 
Dr. Miriam Chavez
 
Investigador Titular C
 
Instittuto Nacional de la Nutricion 
('alle Vasco de ()uiroga 15, 'Flalpan 
M",!exico 1).F. 1-11)0 
Mexico 
Telephone: 525-573-1 116 
Facsimile: 525-5731-1116
 
Facsimile 2: 525-655-1076
 
Dr. Henderson Chikhosl
 
Project D)irector 
I It rl litilal 'y(, F)unat(ltion 

Box 1-12 
N'lhalo 
Malawi 
T'helepliouie: 265-126-298 
Facsimiile: 265-620-763 
Fac'simile 2: :01-986-1876 IEF/IrSA 
Dr. Moses C. Chirambo 
Eye ('arM ltnte ( on 

y acC n utn 
Sight Savers 
l>( ) Ilox :10858 
Lilngwe : 
Malawi 
Telephone(: 265-721:122 
Facsimilu. 265-721:322 
Facsinilh 2: 265-72 Ii18 
Telex: 11892 ('APII()T 
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Prof. Frank Chytil 
Professor of Iiochiit'try 
Vanderbilt ilniversit School of 

Medicine 

)epaililuenlt of Bioc'hemiiistry 
.Nas 372:12-01.1l1hvilh'. I'.N 

I',S-:,A 

Telel)lhole: lI-322-lIlI 

'acsinmile: i 5-:322-4:19 
Facsimih, 2: 61 5-:.1:1-070. 

Dr. Nicholas Cohen 
Lxpanclided IPtgrailillii' on 

111lii111/aliza il 

\World Ihalll ( galizat ion 
Av'enue A\lplia 


1211 (Gene'va 27 
SwiIZerland 
Teleionite: -11-22-791-2111 
Facsinile: I1-22-791-7-1(6 
Telex: 115111G ()MS 

Dr. Nathan Congden 
I)aiia (Cenler 
.Johins I lIopkins I'livi'ersily 
Viliner E've Iistiiltle 120 

GOO11iN. \V()lt', SI reet 
BalI timore, MII) 21287-90!li 
ISA 
"el'eliicnie: 811--1-l)702 
Facsinil',: .110-!155-25 12 

Dr. James Cook 
Phillips Prolessor of .Mediniiie 
Ilniversit o4 Kansas ,Medical 

'nIl er 
l)ivisioin d Iletatohloy 
39111 Rainbow llnihvarld 
Kansas City, KS 66l160-72: 
USA 
Telephone: 91:-;5S-60l77 
Iacsiiiile: 9!:-58,8-71;81 

Mrs. Anna Coutsoudis 
Researc'ih Iellmtw 

I 'iiv' isit Na'tNal Iacdiatii's aicld 
'hild IIaltlh 

P() Box 170389 
('Ciugella .101:3 
Soulh Africa 
,lceilhone:27-311.250-1-105 
Facsimil': 27-31-250-1388 
rtlex: 621231 SA 
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Dr. Filippo Curtale 
'Istitut Suiperire dSaiiita 

Viale Regina Elena 299 
Rlotlt' Ill) 1hI 
Italy 
Fa.siiilu : :19-6-1I6-0559 
Ms. Diane Dalisera 
('n[iOerelit'e (mrcliiialor 
Intrna ional Life' Sc'iieces 

lnstilule 

1126 Sixteeutih Sitet., N " 
Siuite. :1001 
\Vasititicui. IW 200:1; 
I "SA
Tehlphonel: 2(12-(;;-)!)-(1()71 

'acsiliih': 02- 9-:.t89 
le'e: 68111107 NI ':()1N1) 
Dr. Johannes Peter Damaseb 
Medic'al IIIic'r 
N1inisry f and ,cial 

Services 
P'rivate Bag 20101 
Kiiorikas! 901l) 
Namuihia 
Telelhoiie: 261-i; 1-657-12-.1 
l'acsimiile: 26 1-61-2 3-233-1 
Ms. Carolyn Darrehmane 
IVAC G(Socrielarial 

The NulritionlFllIlndation, Inc. 


1126 SixtVelitlh Sr'eet, NW 

Suite 7001 

\Vashiinglon, IW 20086 

I
USA 

Telhplhonc: 212-659-90i2-i 
Fatcsimile: 212-659-3617 
Telex: (111107 NI '""()I;N 1 
Dr. Frances R. Davidson 
I leputy Iirictor, (fic'e of 

Nutrition 
]hllil fo r Research adl 

I)et'h p1teiltl 
Agt'ltc'y I'm ilernalionial 

i ivhlopinill 
11, SA-18 

Washingloit, I)(' 20523:-180)8 
SA 


'l'elth'llen: 703-875-1118 
Facsinile: 701-875-7-183 

Dr. (Mrs.) Rajammal Devadas 
Vice (Chiancellor 
Aviashilingail Institute for Illme 

Scie'in' aidI ligher Elu]icalion 
for \V(iieli (1)ecmedl 1 nliversity) 

(Ciiiilatore I 10,.1 
India
 
T'h'ltll'e: I-1l22-1-II) 
Facsimile: 91 -.122-41786 
Tcex: 8;-)5 IN1-59 Al 

Dr. Michael J.Dibley 
Tl' Mctrvila Trial 

hnluis I ltkins Universily-
I "niversity od (talajah Mada, PC 

12):1(;
 

Yogyakarta ;55012 
Indonesia 

tlt': (2-271-5076"''tlih( 
Facsimi': 62-274-65076 
Facsimtue 2: (2-271-6;88 

Mr. Peter Dixon 
Regional Director 
Sight Saveis 
P() Box 381891 
Nairobi 
Kenya 
Telepihone: 25--2-5038,35 
Mr. Cole Dodge 
Regional D)ireclor 

INI('EF ESARO 
1)() Box -14 1-15 
Nairobi 
Kenya 
Facsimile: 25-1-2-21,5296 
Facsimile 2: 254-2-215-584 
Ms. Nicola Dollimore 
Research Fellow, TITEIl 
Inltonti School of llygiene and 
Trolical Medicinie 

Keppel Streel 
llidoi W(I' 71 IT 
1iiled Kingdomn 
"I''ieilione: 11-71-927-2264 
Facsile: .1-1-71-416-11 
Facsiniilc 2: .1.1-71-136-5389 
Telex: 8953.171 
Dr. William D. Drake 
('onIllllity Systems Foundation 
11:30 11fii trcct
 
Ani Airboi-, M1 18114
 
ISA
 

TeIv)h one: :11:8-76I1-1:57
 
Facsiile: 813-76 1-1356
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Ms. Bongeka Dube 
Agricultural Extension Specialist 
Agr'icultnral "(.Jj~l'tu & 

Extxhilsion Services 
Agrithx. Box 1927 
lllawayo 

Ziihahwv 

Telephol(me: 21631-(6759f3 

Facsimile: 263-9-77.115 
Ms. Sylva Etlan 
T(Whlic'al Advisor for ('hild 


Survival 

)( 'if SAIl) 


I*SAlID),Niai ny 

WLsI)ingt(n. 1)(-20521-2-120 

I"A
SUSA 

'I'vlepi)he:227-72-t1m-19 

Ia(sinihl: 2'27-72-:39-1S 

Facsimile 2: 2"7-73-29-(;:3 

Telex: 5.1t1.1 E.MI NIA 

Dr. U. Felix Ezepue 
I'nivenisity of Nigeria Teaching


Ih lfSital 

Pl. III)1291

igrgia 


Nigeria 2"a0csimile: 

TehIej hlone: 234-.12-33220 

Dr. Peter Fajans 
\ss'islait Professor, linlternational 

elalth 

I"liversity o t ichliigan

School ()t P1ub)lic lh'alth 

!) l.tLstilr ('t. 

Anl Arlmr, NlI 18105 


1I";A 

l";csimih,: :113-936i-1199 

Facsimile 2;:31:-761-1356 

Dr. Wafale Fawzi 
Research Fellow 
Ilarvard Sch(ool of Public ihealth 
IDela-tn(Il of Nut rition 
Bo5 IIotingonA venue 
US(ht, MA (12115 
S"A 

Telepho ine: Il 7--132-11655 
Facsimile: 617-132-2435 

Dr. Suzanne Filteau 
Centre for International Child 

IIealt h 

Institute of (hildI llealth 

:30 GuilforI Street 

London W IN IEI 

U
lnited Kingdom 
Telephone: .14-71-2.12-9789 x2356 
Facsimile: 44-71-404-2062 
Dr. Claudia Fishman 
Nutrition ( 'omniunication Project 
Academy for Educational 

I)evelopment 
1255 23r(d Street, NW 
Washing in, I)(' 201)37 

Telephone: 2)2-862-1990 
Facsimile: 202-862-1947 
Dr. Alix Fleury 
Project ('Cordinator 
Eye Care PROVAX 
92, Ave. ('hristophe 
Porl-au-lPrin('e 
Ihtiti 
Telephone: 509-15-8686 


509-45-8686 

Dr. Rodolfo F. Florentino 
Director 
Food and Nutrition Research 

Institute 
l)epart ment of Science and 

Technology 
PO Box EA-I67, Enuita, Pedro (;il

St reet 
Manila 1000
pT 


Telephone: 632-59-51-13 
Facsimile: 632-59-22-75 
Dr. Luis Andres de Francisco 
MCII-FP Project D)irector 
International Centre for [)iarrhoeal

I)isease Research, Bangla(esh 
Community IHealth l)ivision, (;P() 

Box 128 
Dhaka 1000 
Bangladesh 
Telephone: 880-2-600171 x2230 
Facsimile: 880-2-88:3116 

Prof. Mamdouh K. Gabr 
Professor of Pediatrics 
Cairo University 
162 'ahrir Street 
(airo 
E'gypt 
Telephone: 20-2-:393-0267 
Facsimile: 20-2-393-0750 
Facsimile 2: 20-2-574-0450 
Mr. Moitshepl Galeemelwe 
)istrict lealth E(lucat ion 

Nutlrit ion ()Micer 
(/o Family Ilealth I)ivision 
Minist ry of llealth 
lP( Box1)992
Gaborone
 
Botswana
 
'elephone: 267-353561
 
Fac'simih: 267-302092
 
Facsimile 2: 267-353100
 
Mr. Sabu George 
Research Associate
 
Cornell IUniversity
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j Soulh Asia Program 
Ithaca, NY 14853 
ISA 
Teleplione: 607-256j-:3049
 
Facsimile:607-255-1033
 
Dr. John Gmfinder 
Secretary 
Tlsk Force SIGHT AN1) LIFE 
I) Box 2116 
Basel ('I I--11)02 
Switzerland 

hPhilippines
Tlephone: 41-61-691-2253
 
Fa(csimih: .11-61-688-1910
 
Facsimile 2:41-61-691-9391
 
Ms. Carolina Godinez 
Associate lrogran ()fficer 
Program for Appropriate 

Techi gy in Ihealt h ('ATH)
19910 M Stree, NW, Suite 700 
Washington, 1W(' 20036 
USA 
Telephone: 21)2-822-0033 
Facsimile: 202-157-1,166 
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Mr. James Greene 
Principal Nut it ion Spuialist. 

AST'l 
The \Vorld Bank 
IsIs II Siree RmIII E-9)71 
Washingtn, I)' 20.133, 
I ',S: 
lc'tolio ne: 202-158- 12.15 
Facsimile' 2(2-177-0357 

Dr. Ted Greiner 
Svnitr Il'Outrer/N i ion 

tosultanit, SIILA 
lpsala tI*itiversity 

lilt erilt uial 'hild Ilealth Init 
75185 1'l*psalt 
Swedetn 
Theleplone: -16-18-0;5-937 
Fa'sitni le: 16-18-515-3801 
Facsimile 2: 1(-18-5))-013 
T( lex: 8195)(7 1 I(I 

Mrs. Shashi Prabha Gupta 
Ieputy Technical Advisor 
,Miiistry of Food 
5.1 New ('amtpus, Ilatiz Khas 
New I)Delldi 110 (1)1( 
India 
Tehlphote: 91-11-383823 
Facsi mile: 91-l 1-686-8402 

Dr. Rainer Gutekunst 
I 'NICEF/A IC)('onsultant 
I('('ll)i) 
liil Felde 10 
W-213) Neustadt 
Geninatiy 
1'elelphne: ,19-15(i1-7077 

'acsintihe: 49-156 1-7078 


Dr. Johnny Gyapong 
Proje('t (,linician 
(hana Vitamin A SUpp lementation 

Trials 
c/o M( 'E',London School of 

Ilygiene and Tropical Medicine 
Kepjpel Street 
London W(' IE 71 IT 
United Kingdom 
Telel hone: .1-71 -927-2,1() 

Fac'simile: .14-71 --I3(i-28 
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Dr. Hamam Hadi 
Lectiur'ei 
(;adjah Mada 'ni'versity 
(linical Epidentiology and 

Biostatistics 
P.(). Box 1236 
YogyakarLa 55012 
Indonesia 
reipohe: 62-27,1-6388 
FDsitile: t2-27-1-;$8/6507(1 
Prof. Ya-shan Han 
Irotessor ol Foot)d ('leanistry 
Beiijing Agri(ultuIral I niversity 
iepatmlent o 1'Food Science 
Beijing 1()0941 
('hina 
Te'lephone: 8(-1-258-2223 
Facsimile: 86-1-258-2332 
Telex: 222-187 BAI: ('N 
Dr. Suzanne S. Harris 

I)irector, IVA('(; Secretariat 
The Nutrition Foundation, Inc. 
1126 Sixteentlh Street, NW 
Suite 700 
Washington, I)(' 20086 
USA 
Telephone: 202-659-9024 
Facsimile: 202-659-3617 

Telex: 6814107 NIIFOI ND 
Ms. Nancy Haselow 
I)eputy IDirecto'r of Vitamin A 

Programs 
Ilelen Keller International 
90 Washington Street 
15th Floor 
New York, NY 100(06 
IISA 
Tehlhone: 212-9,13-0890 
Facsimile: 212-9,13-1220 
Dr. M. Guillermo Herrera 
Faculty Lecturer 
Ilavard School of Public Ilealth 
665 1hunt ington Avenue 
Bost(n, MA 02115 
IUSA 
relephi-one: (17-132-13,11 

IFacsimile: (17-132-2,135 


I Dr. Nimal Hettiaratchy 
Nutrition ( )ficer
 
I'NI('EF
 
I IA )shone Road, Ikopi
 
P() Box 1282
 
Lagos
 
Nigeria 

le hone 284-1-608540 
Dr. Abraham Horwltz 
lirector Emeritus 
Pan American 1healt h Organization 
525 Twenty-third Street, NW 
Washington, 1)(' 20037-2897 
I SA 
Telephone: 202-861-3181 
Fa'sinile: 202-223-5971 
Ms. Ann E. Hudacek 
Assessment )ffi('er 
World 1ooI Program 

I/o I N-World Food Program! 
RLO-Suda 

P0 Box 1-1482 
Nairobi 
Kenya 

iT'lphoe: 25,1-2-520787 
Facsimile: 251-2-521161 

1Telex: 25693 
Dr. Jean Humphrey 
Assistant Professor
 
)ana ('enter for Preventive
 

()phthaliology
 
Wilmer Eye Institute 120
 
Johns Ilol)kins ITnivei'sity
 
600 N. Wolfe Stre,'
 
Baltimor'e, MI) ' 1287-9019
 
ISA
 

Teleplhone: 1 0-955-1188
 
Facsimile: 410-955-2542
 

Ms. Man-Ming Hung 
B) ,16 
Yaoinde
 
Canteroon
 
Telephme: 2:87-21-13-20
 
Facsimile: 237-28-57-07
 
Ms. Laila Hussein 
Professor, Nat ional Research 

('ent er
 
Department ot Nutrition
 
(;iza, l)okld, E'l-Taltir Street
 
Cairo
 
Egylpt 
'I'eleplhone: 20)2-701211 x4264
 
Facsimile: 202-700)931
 
'1'ex: 9,1022 NAREC UN
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Dr. Greg D. Hussey Dr. Mohammad Jahangir
Senior Specialist D)irector

Infections l)iseLses Ilit 
 nstilote of Pul)lic Health Nutrition
Somerset Ihospit al (IPI IN )

I)ept. of PIaediatrics & ('hihlI lthllh 
 R.(C.C. 11, Sher-e-Iiangla Nagar

yniversiiy(f"('ape 'D'owi I)haka 

lPrivat e I ag 
 Bangladhesh 

Givtn Point 81'elJihione: 
 880-2-881: 1 

Soth Af-(.a 1Facsimile: 880-2-863510 'NIC(EITel)filie: 27-21-21811 Prof. Fehmida Jalil
M.acsilih,: 27-21-,,.-18 Professor, Social and Preventive 
Mr. NaeI Islam I)ediatris(

Ileln Keller II(ernatiolial/ 
 King Edward Medical College

lBaingladesh 7(6 Allalill Road 

P( ) o(X ;()(1(1 (hlshati 
 ILah(ore ('antI
I Dhaka 1212 Pakistan 
Banu gladesh Telephone: 92--t2-2::3509 
Tele)h)lor: 880-2-:32562 Facsimle: )2-12-233.)509
"acsimih: 880-2-81313110 Ambrosio Joaquim 


Mr. Nazrul Islam 
 Miiiist ry of' Ileall It 

( 'mitrv I )ircto'l 
 Luanda 

\V rh lvi w--I~angi(hfesl 
 Angola 

1louse 7iA, Ro)a(I 12A Teleione: 3-1-17:3
ilialliondli IVA Dr. Manuel Romano Julien
Ilhaka- l'2()9 Ilead oDefI)eparnn

tailghIesh Minisl i"y of I leall Ii
Telephone: 880-2-81:350,1 Ntrit ion Se(tio(n

Fas('simile: 880-2-81:3138 
 Caixa Postal 20:3 
Dr. Suraiya Ismail Mapot oTh'lhoie: 

Senior L fm'e r M ozal hiq ou , 


londhon School (o1fIlygivie and(l Telephon: 258-1-.1217:38
Tro)i('al Medicine, Fa('simile: 258-1-:32103 

iC(r(,for Ilunian Nutrition Facsimile 2:258-1-191(179 [TNICEFI 
2 Tvito)i St .eel Telex: (-2:39 
loohor VllI()BT Dr. lqbal Kabir 

lliIted higdhll Prograilllle ( )fl(Ir, lealth andTeleplhon': -. 1-71-380-0599 Nut rition 

Facsimile: 1-1-71-:188-5859 I NI('EI,- I)hal<a 

Facsimile 2: .1-1-71-1:16-589 PO Box 58 

T'r85x: ,';f-:.17.1 LSI ITM )haka 1000 

Mrs. Birgitta Jacks Ilangladesh 

Plin('acisl, NItlrilois! T'ephone: 880-2-500181/

SWEI II? E1, 1I'F, (I'NI(C' F) Facsimile: 880-2-8(:36078


[ lll(l)(l'g.".(;l~T I'](X W 2171 C'El W. ehergsgatai 6 elex: (),2171 ('EF 1Telephone:

S-11.1 29 Sto((kholnl Dr. E.M. Kafwembe 

Sweell 
 Senior Scie nifi ('f w( )MT'lephIone: .(1-8-611-1579 Trrolci'al D)iseases Research Cenlre
'a(sinih,: .1(-8-790-1610 (Ij)R( )

lacsinile 2: 41-8-107.153 P)(O Box 717(69 
Ndola 

Zambia

'leelil~hile: (1101)11ext1.22.81/-f 

Fl["acsiiile: 6(09(41,118
Facshiih 2:60-2-611487 
Facsimile 2: 2(60-2-6i12887
Tehx: :0180 ZA 
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Dr. Samuel G. Kahn 
Senior Nulrition A(lvisor
 
Office of Nutrition
 
Bureau for Resear(,h an(
 

I)evelopnI
 
Agency for Internal ional
 

I)e\el()nie it 
.I 1, SA- 18 
Washinigton, D 20523-1808 
USA 

' relphone: 703-875-1228
 
Facsi mile: 70:3-875-7183
 
Dr. Medi Kawuma
 
Senior Lectureral( Ifead
 
Makerere 'niversily
 
()plihaloll)ogy I)epartlniellt
 
P() Box 7072
 
Kampala
 
I 7ganda
 

Telepliome: 2561-13-530881 
Facsimile: 25(6-1;1-22050
 
Facsimile 2: 256-4.3-20982
 
Dr. Eileen Kennedy
Internat ional (FoodPolicy 

lesearch Insl itlife
 
1200 171 h ,Street, NW
 
WLshingtoin, I)C 200)3(
 

1 SA 
202-$(2-8180

Fa 'silihile: 202 -162-8 180 

Mr. Joseph Kesa
( )V an Minish y of laing an(lKe 

National IeveloPlnni
 
Nair i
 
Kenya
 

I Dr. Subarna Khatry 
D)irec(or
 
Nepal Ntl rilion Intervention
 

Project -Sarlahi (NNIPS)
 
c/o Nepal Nexra y()i sangh, PO
 

Boxi;n5
 
Nepal
 

977-1-212-102
 
Fasimil: 977-1-27.505
 

Hu('er

Prof. Ha Huy Khoi 
Vice I)irect.o
 
National Instit ufe of Nutrition
 
18 Tang Bat II()
 
Ihanoi
 
Viel nani 

Teihlehione: 84-4-57090/53784
Facsimile: 84-1-254679 
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Dr. Chris Kjolhede 
The Johns I lopkins I "ni'si1y 
School of Ilygieiie and Public 

Ilalth 
l)eplart Ienit of' Internatlional 
Ilealt I 

6 15 N. WIlI'e't reel 
Blaltimiiore, Nil) 212()5-5.178 
I SA 
Telephonle: 1-1)-95-5-2786 
l'a,'siih.: 410-955-0196 

Mr. Rolf Klemm 
'ountry I)irector 

I elon Keller hnteral onal 
2 1:19 lidel A. Reyes St leet 
Malale 
Manila 
Philippines 
Telel)hoe: i32-5(01-526 
'acsimile: 682-501-526 

Facsimile 2: 632-521-2378 

Dr. Benny Kodyat 
D)irector, Nut rit ion I)irectorate of' 

M()l I 
Ileen Keller Internat ional 

() Box .:18 
lakaila 
Indonesia 
Telephone: 62-21-520-7297 
Fac'simil: (2-21-520-7297 

Dr. Michael C. Latham 
I)irector. IProgram ill liter-natiolial 

Nut rit ion 
Cornell I'*niversity 
I)epamlineit o Nutrilional 

Sciei ices 
Savage I lall 
Ithaca. NY 1-858:-6:)l 
I SA 
Tehlllolm: 607-255-8001 
Facsimile: 60(7-255-1):3 
'lelex: \VI "167 l:i(51 

Ms. Kirsten Laursen 
elulty lio l (,"I'lailliig 

Ilelen Kellr Iilltenlml iolmal 
9) Washinigton street 
1 1i Floor 
New Yo'k, NY 1)0)16 

e'lephn 212it-9.:-080)21 
Facsimile: 212-9r1:-1220 

Dr. Aaron Lechtig 
Regional Nut riti1 Advisor 
Eastern and Southern hegional 

( )Ie 
I'NI('EF 
I( ) Box 41-11-15 
Nairoli 
Kenya 
Telel)nme: 25-4-2-215296 
Facsimil: 25,1-2-21558-1 
Mr. Steven Lecierq 

Research Associate 
.ohns I lopkins I'niversily 
(/o NNIIPS, Nepal Netra .lyot i 

sangh 
[( B,, 335 
Kathmandu 

Nepal 
Telephone: 977-1-212-102 
Facsimile: 977-1-*!27-505 
Prof. B.S. Lindblad 
I)rofess ir and ('hairan 
The Aga Khan Vniversity 

)epart ient otf I'aediat rics 
Stadlitlm Road, PO Box :15)() 
Karachi 7-18() 
Pakistan 
Teleplihme: 92-21--193-0051 
Facsimile: 92-21-498429-1 
Prof. Ishrat Lindblad 

c/o Ir'1. B.S. Lindbht 
Aga Khan ['niversity 
I)elar-t meilt of Ilaediatrics 
Stadim Road, P(O Box 83500 
Karachi 7-1800 
Pakist an 
Ms. Mary Linehan 
Assistant I)irector 

VITAL 
1616 N. Fort NMyer )rive 
Suite 12-10 
Arlington, VA 22(20) 

I *SA 
Teledle( 7(3-8-11-()t652 
Facsimile: 7(:1-8-11-15)7 

Dr. Tetevi Logovi 
(Colntiy I)irlctor 

hlelenKelhr International/Burkina 
'aso
 

C) I
Dr. Siaka I)iarra, President, 
ABPIAM 

01 1I1 5588/5658 
(uagadougou 01
 
Burkina Faso
 
lehd nme: 226-31-15-17
 
Facsimle: 226-30-67-67
 

Mr. Allen K. Luneta 
Ieputy xeculti\ve I)irector 
Na tional Food and Nutrition 

(onrmmission 
Box 82669 
Lusaka
 
z/unhlia
 
Telelhone: 260-1-227803
 
Dr. D.K.W. Lwamafa
 
AI)MS/Nut rit ion
 
Minist iy o I leallt h 
IP(O Box 8 
Enhe'l e 
lgallda 
Telephone: 256-42-20200 
Dr. Dilip Mahalanabis 
Associate Director In Charge 
Iuternat ional (Centre for Diarrhoeal 

IDiseLse Research, l3wgladesh
 

('linical Sciences I)ivision
 
(PO) Box 128
 
1.-)haa 1000
 

Bangladesh
 
1Telephone: 880-2-601519 

Facsimile: 880-2-88:3116 
Telex: 675612 I(I)I) BJ 
Dr. Ahmed Makkl 

iUnhle-secrel ay for I lealth Services 
Ministly of' Pullic Ihealth 
I'NI('EF/Sana'a 
Sana'a 
Replhllic of Yemen 
Teleplhone: 9)67-1-231256/8 
Facsimile: 967-1-251613 
Telex: 2-161 
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Mrs. Lucie Malaba 
Nutrilij(mal1 iie)hist 

Rese'lucher 

I 'lliversit v of Zifiihalwe 

P()Box I11) 167 

,hNoIIItt Pleasant 
Ilararev 
Zilililkwe 
Telp)lhie: 2i3-.1-30:3211 

Fa(simlile: 2 1-732828 


Dr. Mohamed Mansour 

Nutrtlion ,Advi-i 


V/
VITAL 

I;I(;N. Fll MYeli l)ri 


,uiti12,10) 

:1.iingloi, VA 22209 

['SA 
Tlejaioll: 70:-8621152 

l":1(' ilih : 7():i-8,(i2-1!7 


Mrs. Nancy Martelly 
Slplhlhahmii)hgisl 
E.ve (are-I laiti 
,) Avenue ( 'lrisjoplh( 

P()I' an l:rill( e
P'ri 

I laii 

Telpho ':509-.15-86(; 


lFa';imi: 50)9-45-8(81 
Facsimile 2:-l09-57-30)12
Ms. Segametsi Maruapula 
Nutritionist. FoodIand Nutrition 

I "lit 
.ofti<lry
IIh,'alth 


FP()ily Iih )iisil 

JI( ) o(2 '-"ll, 


ltI( ,t ~ w~ m ~ 

Tlephone: 267-3535(; 
Facsimile: 2(;7-:;()2))2 

-1*- ioil).2:,267-l5r8(ic'1
Facsimile 2:267-3:3100 
Dr. John B. Mason 
Techunical "lrtary 
.t'('/:;(NX 

' Wrld Ihalth ()rganizatio(u 


21) Av('eile .alcla 
*Il
I-12111 ;1'dtvH 27 

Sw it1rla l 2-7 !)1 0 
lacsihile: I1-22-791-(.16 

Ms. Joyce B.K. Meme 
Kenyiv l"o Iaild Nut rition 

Ne w()rk 
P() Box .17:3 
Nairohi 

IKevya 
Telep~hone: 25-1-2-792953 

Dr. Hugo R. Mendoza 

('ENIS\1I 

1lospilal (1(,
Nit )s,Inm. .12-1 
Robrt'rl I j ('abral 

Ave.Lin(oln 2 

Santo Dom ingo) 

ol)iNji ll i 


T'eheph c 8,()9-5;8:-5:7: 

Facsimil,: 8()!1-5 '5872 

Mr. Dwayne Milbrand 

IVA('( ; s('(rl('lIiiat 
The Nutritinll hniuI lation, Inc'. 

1126 i eielIhi Str't,, NW 

Suite 7()() 

Washinglon, I)('2006 

I 'A 


hlhlholl,: 202.650)2
-

Iacsimile: 2()2-( 5!)-:jt 17 


Telex: 681.11(7 NI FI )1N1) 


Dr. Kamal Ahmed Mohammed 
eir'or, NutritlI lelsuinienl 

Mlisil ry ()fPullic Ileallh 

Pt) Box :103 

n t'11-t1i 


Sud~an 

Mr. Saul Morris 
NWEII 

) ' f l i- h,iiO( )h % tIlo I g y 

Iopullat ion Scie(,e 
L (((I I lyginre andi()f 


Mldicille 
KI)el St reel 

Loimi EII
71IT 

I'lliteI Ning(mn 

Telho': 11-71-927-2.122 
Fac'simile: 1-1-71-36-42-W 
l" simihl2:-1-1-71--136-5:389 

Tele,: .);817.1 lMI ITM1 ( 

Dr. Muhilal 
Director, Nutritional Biochenlistry 
Lab 

Nuirition Research al 
Iwelh)pmeint ('enter
 

Minlisti', of 1lealth
 
Kompex (izi,Jalall Selliboja
 
Blogor 
in(h)nesia
 
ThleIhone: 62-251-31374
 

lFa(csimile: 62-251-3 1779-4
 
Facsimile 2: 62-251-326348
 
Dr. D.L. Musonge 
('P)I/AIrograinme Manager
 
,1imiistry of Ihalth
 
P() Box 8
 
Entele 
gaHtl(da
 

"'lephone: 256-12-20-117 

Telepho)ne 2 (home): 256-11-543324 
Facsimile: 256-12-200.17 
Mrs. Dilly Kayuba Mwale 
,Iinisl i f Ihealth
 
Box:10205
 
lusaka 
Zamhia 

Dr. Mathurin C. Nago 
Vi'e-)eai, Faculty of Agricultural

sciences
 
National 17liversity of Benin
 
1 )526
 
( 'f)t()n
 

Benin
 
Uk lione: 22-9-:331940
 
lFac sim i l e :22 9 - : 3 5 5 9
- 3 1I 

Mrs. Thokozile Ncube 
Senior Nutritionist
 
,illistry of I lealth
 
PM) MatahelelaLnd Noth
 
P) Box .111 
Bulawayo
 
Ziflbhahwe 
Telephlone: 263-9-62914
 
Facsimile: 26:3-9-77915 
Mr. Aphrodls Ndaglylmfura 
11i,'d.lead5, )icrolul'itritsProgramme 
Minlistry l'lhfallh1 
c'/o I"NI( EF"-Kigali
 

Rue de l'Akagera, 1I) :1s1 
Kigali 
Rwanda
 
Telephone: 250-748(i6 
F'acsimile: 250-8,1715 I 'NI(,El' 
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Dr. Chelkh Ndlaye 
Regional Food and Nutrition 

Officer 
Food and Agriculture Organization 
Ave. A.G. Nasser aid Liberia Road 
PO Box 1628 
Accra 
Ghana 
Telephone: 233-21-666851 
Facsimile: 233-21-666-8427 
Facsimile 2: 233-21-773116 

Dr. Jean Michel Ndlaye 
Health Project Officer 
UNICEF 
BP 3420 
Ouagadougou 
Burkina Faso 
Telephone: 226-300966 
Facsimile: 266-300968 

Dr. David Nelson 
Nutrition Advisor 
VITAL 
1616 N. Fort Myer Drive 
Suite 12,10 
Arlington, VA 22209 
USA 
Telephone: 70.3-841-0652 
Facsimile: 703-841-1597 

Dr. Penny Nestel 
Consultant 
VITAL 
1616 N. Fort Myer Drive 
Suite 1240 
Arlington, VA 22209 
USA 
Telephone: 703-811-0652 
Facsimile: 703-841-1597 

Prof. Vicky Newman 
Perinatal Nutritionist 
Wellstart International 
4062 First Avenue 
San Diego, CA 92103 
USA 
Telephone: 619-574-8158 
Facsimile: 619-294-7787 
Facsimile 2: 619-574-8159 

Dr. Duncan Ngare 
Project Director 
Vitamin A Kenya Project 
International Foo(l Policy 

Research Institute 
PO Box 20811 
Nairobi 
Kenya 
Telephone: 254-2-7184,14 
Facsimile: 254-2-718,14-1 
Dr. Tu Ngu 
National Institute of Nutrition 
48 'lig Bat I o 
Hanoi 
Vietnam 
Telephone: 84-1-57090 
Facsimile: 8--1-254679 
Prof. Norman Z. Nyazema 
Department of ('linical 

Pharmacology 
University of Zimbabwe Medical 

School 
PO Box A-178 
Avondale 
Harare 
Zimlbabwe 
Telephone: 2634-791631 
Facsimile: 263--732828 
Telex: 26580 UNIVZ ZW 
Prof. James Allen Olson 
Distinguished Professor 
Iowa State University 
Biochemnistry and liophysics 
3252 Molecular Biology Building 
Ames, IA 50011 
USA 
Telephone: 515-294-3068 
Facsimile: 515-29441,11 
Facsimile 2: 515-294-04153 
Telex: 283359 IASt IR 
Dr. Stella 0. Omojokun 
Head, Nutrition Section 
Federal Ministry of Ilealth and 

Social Services 
8 Harvey Road, Yaba 
Lagos 
Nigeria 

Mr. Tom Ortiz 
IDirector of Operations 
Task Force for Child Survival & 

)evelopment
 
Tlie Carter ('enter
 
One ('openhill
 
Atlanta, GA 30307
 
USA
 
Telephone: -0.1-872-4122
 
Facsimile: 401-872-9661
 
Ms. Anne Palmer 
Somavita Pro'ject Manager 
IIelen Keller internalional 
Bina Mulia Bldg.-9t h Floor, PO 

-1338
 
.J]. 1I.R. Rasuna Said, Kay. 10
 
Kuningan
 
,Iakarta 1295
 
Indonesia
 
Telephone: 62-21-520-7297
 
Facsimile: 62-21-520-7297
 

Dr. Chet Raj Pant 
Nepal Netra .yoti Sangh 
Vitamin A Child Survival Project 
PO Box 335, Tripureshwor 
Kathnmandu 
Nepal 
Telephone: 977-1-472-376 
Facsimile: 977-1-223-999 
Facsimile 2:977-1-227-505 
Dr. Adellne Patterson 
Director
 
Caribbean Food an(l Nutrition
 

Institute
 
PO Box 140, Mona
 
Kingston 7
 
Jamaica
 
Telephone: 8)9-927- 1540
 
Facsimile: 809-927-2657
 
Ms. Saskla de Pee 
Department of Iluman Nutrition 
Wageningen Agricultural 

University
 
P0 Box 8129
 
6700 EV Wageningen
 
The Netherlands
 
Telephone: :1-8370-82589
 
Facsimile: 31-8:70-833,12
 
Facsimile 2: 31-8370-84762
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Dr. Magnus Pfahl 
Senior Slil'f Scientist 

La .lolla ( 'an('er Iesear('h 


Founlation 

109(1 N. lrrNv lines l'()ad 

LaJolla, (A 9203:7 

I SA 

Tehlhone: G 18-.I.-() 

"acsimile,: 619-18-(217-018simile
5 


lFacsinih "ile2:
(I1!)-.155-(181 
Mr. Robert Pratt 

rll,jevl I)i'etor 

1T. N..TF.:. Nl 

1611(; N. oI"('l
iyer l)rix'e 

Suite 12.1(0 

Arlingtl, VA 22209 


Telephone: 703-81I1-0(652 
Facsimile: 703-8 II- 1597 
Dr. Pawlos Quana'a 
IVA((i l?',giot;l ,epieseintative 

l'r Ai' 
lilt(,cri lioltal I., " tuhlidi 
Addis Al)hit I*livelsily 
IN)lOx II17 
Adhdis Ababa 
Ethiopia 
Te'hone: 25 I-I1(15013 
F'acsinile: 251-1-5509 I 
TPhx:1-)7 l"( 1-l')M..AA 
Ms. Kate Quist Ms. Kate 

Dr. Vinodidi Reddy 
)ir''tor 
National lIstit ule o"Nuitit ion 
PI( ai ()sIllarlia) , 

Ilydelahad, .I . 500(007 


I India 
Teleplione: 9I-8-12-868-083 
Facsinjih,: 91-8.12-8(68-083 

2:9 I--(iH-(7, 

Dr. Serge Resnikoff 
Iirector 


Institut 1" .\Iiia l'ro Iti al
.
(Ilith6lll()oy I.( 

I31) 2.18 

lam)ak 

Mlli 


-ele.hone:
22:1-22 

Facsimie: 228-225)18 

Facsiiiilh 2: :38-1- 1556-0710 

Ms. Liliana Riva Clement 
Viliiuin A lIalh)abor- Iclu('hiin 
,JohnsIlopkilts I "riivelrsity 
I)aut ('e l'lerrm,rev(,niveI . 

()plhlthalnlogy 
Wiln(,r Eve Instilute 120 
60 N. \V.1' Street 
Ialliini(r, MI)21210 
USA 


Telephone: .1 )-955-1637 
Facsimile: -I1-!-55)-25)2 

QuNsDr. David Ross 
lhRini Resnllirce I) hevelopnillltSelir ilect llrer illEpideniology
NutritionI livisioln 

Ministry of Ilealh 

N)(I)Box N-78 

Accr;a 

Ghana 

l"a('silnjh.: 2:1:3-21-77.I:3:38 


Ms. Anne Ralte 
rof'Vilanin A I rograniis 

Ilelell Keller fill('inliralll 
90 Washington Street 
15111 Floor 
New orIk, NY I()()()(; 
I SA 
Telephone: 212-9li -890 
Facsimnih: 212-91:3-1220 

ol
Il-irec 


Dr. Usha Ramakrishnan 
7.1, l~r esidnl a tls.iil l 
Amherst, N.\ (1001(2 
IUSA 
Telephone: 113-5-19-00(:35 
Facsinlil(e: ((7-255-10 :3:3 

London School (f'Ilygiele iid 
'
Tropical Medicile 


Ilepi. oI" l'pidhiniil(ogy and 

1olulal ion 


Keppel St I'(( 

Li)hIV(lII.7111TDr. 

I liit(I iigdowi:,
'l ehle e: .1.1-7 1-92 i-2 0)o:inlll 

"a('Simile: .1-1-71-.Il6-12;30 
Fa('si llih, 2: -1.l-71-.1: W-5:t1,49 
Mrs. Eugenla Saenz de Tejada 
('oonllinato'., Ilidad Pro-Vila-A 
lilerat irliilal,ve lFoundationi 

lospital odolo)ohle(s 

liiagonal 21 y 1) 'alle, Zona II 


0;011('llll()1l)11 

( iulleitala 
"'eleplione: 502-2-7I3095:1 
"acsimile: 502-2-7:3:390(6 
Facsinile 2: :3I)1-986-18761 IE'I'1SA 

Mrs. Else Sanogo-GlenthJ 
('ountr l)irector 
Ileln Keller Internat ional/Niger 
BIP 11728 
Niamey
 
Niger
 
Teleplone: 227-73-50-26 
Facsimiile: 227-73-29-6:3 
Dr. Leonor Maria P. Santos 
London School of Ilygiene &
 

Tropical Medicin,
 
Epidemiology and lPopulhation
 

Scieices
 
Kepil Street
 
London W('IE 71IT
 
Ilnietd IingdoIln
 
"2h'le)llone: -1-1-71-636-8636
 
Facsimile: -. -71-436-!2:0
 
Dr. Joseph A. Sclafanl 
Associate Executive )irector
 
1elu Keller ilernational
 
911)Washinlgton Street
 
15th Floor
 
New York, NY 10(006
 
tUSA
 
TIehplione: 2 12-9-1340890
 
Facsimile: 212-9-13-1220
 
Dr. Hassan Segulle
 
Dr.,eaa S Halth ad
 

()il
ntton 

I'NI('EFSania'a
 
:31 'nited Nationls Pilza
 
New York, NY 10017
 
IUSA
 
Telephone: 9617-1-231256/7
 
Facsiile: 967-1-25161:3
 
T''lex: 895 2(11
 

Richard Semba 
Assist-nt I rfe,,o
I lnai l( for l~ n'v nliv e( ,r 

()l4h1hnhi)log
 
Wilmer l'yhe lisllle, Rooni 120 
.lihnll IIopkins Ilospital 
(G(O N. Wolfe Street 
Balimiore, Mil) 21205 
USA 
T'eleplione: -110-955-i;72 
l"acsimile: 4110-955-13:12 
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Dr. Mahendra Sheth 
('hief, Ilea! h Sec (ion 
tUNI(EI lKhartouni 
PO(Box 1:358 

Kluhaiot 
Suda 
Tve ))IIe: 1-11 ­2.-1! 16:)8-1
Facz('simile: ,87: 1- -1-12 

Telex: )981-2-11105 S('( )SI) 

Ella Shihepo 
lPrivate Bag I:19 
\\i(llIhek 
Namnihia 

Ms. Suttilak Smitasiri 
Nut rition lP'igrain 
Iniversily ()Queensland
C'linical ,s-civi('es lildli, 

l.yal lrislbane Ihlslital, Ihers) 
Q(.,tenshind 1029 
Australia 
Teleh onlZ I -7-:W57--5 100(e: 

alcsiileih: 61-7-257-1253 
Dr. Noel W. Solomons 
Scientific ('oldina()r &,Se:,ior 

Sci(llisl 

('elSS.V\ 

F'acsimhle: 26.1-61-203-23311 l sital de ()jos y ( )id()s 

rr. Paulinus L.N. Sikosana 
Provincial %I ditcal lDirectl*r 

Mlinistry ()IIihaltlhal(l ('hil
Servi'esIelI) chella iil NFalcl 1() j)\ 

-I.II 

lBiviaway) 
Zimlabwe 

"'eleliolle: 263-9-68976 
Facsilile: 263-9-77915 

Dr. Franz Simmersbach 
)fficer-ii-(liarge, Nutr ii on 
l)graliiiies 


F(od I)(licy and Nut rition )ivisiomn 
F(1diliI Agri'icultune ( )rganization 
( lthe I"ii1eI Natiois 

Via (l'le I'r ie di (';iacilla' 
Romle, 0)10)) 
Italy 
Telhioe: :6;-579)7-8( 1-1 
FIacsiniile: 39i-579(7-:1152 
Iacsimleh 2: :39G-5797-5155 

Dr. Nancy L.Sloan 
('oIsuiltantII, I lelm Keller 

lit eriat iozll 
The I lopulli!i)11 (Cilmicil 
)r()gr;uni
(Umnlmcil, .tIhfloon 
I lag I alnniin jl(.uldIPlaza 
New Yorl, NY 111017 

'SA 
Teliphomie: 212-:39-06(1 
Facsimile: 212-755-6052 

Diagon;l 21 v 19 ('alle. Zoia 11 
(;t elllilht (iIv 010(11 

(;lltllll 

'l'I'I.leholne: 502-2-78(1-875
l'acsimile: 502-2-788-906 

Dr. Florentino S. Solon 
1'xvoiite Iiit,(lr 
Nutritioi ('eniroflhe lPhilippines 
N(C P() B(x 653. Makati 
\veler)M;iila 
Phililpin es 

'Ihlephline: 8i-2-818-99-86 
Facsimlliie: 63-2-81 8-7-1-03 
Dr. Alfred Sommer 

l 
Johlnls )lopkimnsI liversity 

Schlol (W 'giemlt mil 1)111)1i('
I tTele)hon,: 

Ileal Ii Plcacsimile: 

615 N.Wolfe Street 
BaIt ionioie, l) 21215-2179 
1 SA 
Telephoie: -110-955-:3-.10 
Facsimihle: .110-9(55-0121 
Dr. Anne Sowell 
Research ( ' iii1 
(Cletel.s '(I Disease( 'oitrol 
MS-FI S, .1770 lBuford I lighlway, NE 
Atlanta. (.\ :.1l1-172.1 

S',A 
Teleplione: -10-1--4-12-26 
Facsinile: -10l-.1-88--16(09 

Mrs. Th. Ninuk Sri Hartini 
Leti urer
 
(a(jalh Mada I 'niversity

Clinical lplid(,miologyamld 

lil
Bioslatisli(..s
 
P() Box 1236
 
Y()gyakarHl 55281
 
In1dhllesiaz 

Telephone: 62-27-6388 
l'acsimile: 62-2 7.I-63,388
 
Facsimile 2: 62-27.1-65076
 
Mrs. Louise Sserunjogi 
Nut riionis 
Makr(ere Ill iversity 
('hild I ealt i and )evelopment

C'entre
 

()B()x 7072 
Kampala 
:gala 

Teleli)(n': 256-51 1684 
Fas('simiile: 256-58185 0 

Dr. Rebecca J. Stoltzfus 
Assistant 'r(it,ssor 
The Jolhns lopkins Uiniversity 
School of I lyvene and Public 

IIealth 
)ivision )Ilhiian Nut rition 

G15 N. Wolfe SItmeet 
lallinore, MI)21205 

ISA 
I10-955-278(6 

110-955-0 196 
Mr. Timothy Stone 
('oll.ailtlll
 
CIDA
 
200 Promenade (i Portage 
hill K1 ( ()1 

(miada 
T ,Ili.: 613-730-1709 
Dr. G. Subbulakshmi 
I)r(ltessor l;ild lHead 
SNI)T's W )ow's Unliversity 
Jlia RoaI 
Bonimbay 400019 
India 
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Dr. Augustinus Sutanto 
Principal Investigator ('SP-2 

Pro)ject 
Provin(ial Ilealth ()ffie NT13 
Jl1n. Kesehatait 1/1 
Matarain, LoIolk, NTB 
Indonesia 
Telehllone: (i2-:1;.1-229:31 
Facsimile: (2-:W-.1-210t55 
Facsimile 2: (2-36-1-27518 
Dr. A.K. Tabibul 
lelen eller liternal iolnal 


Ht() Box (166 ( ;ulshaii 

I)haka 1212 

Bangladesh 
Telephone: 880-2-:125628 

Fa(si1i le: 880-2-8 i:1:10 

Telex: (i-12!l(,\i)AB 11J 

Mrs. Julia Tagwlreyi 
I)irector of Nutriti ) 
Minist r (fIlealth 
Kagt vi Hi ilding, ('entral Avenue 
IH) lBox 821, ('aus(,way 
I larare 
Zilllbahwe 

lele-hldohe: 218-.I-712.15-1 

Fa(simihle: 263--1-7.) 1169 
l'acsimile 2: 2(63-1-79:163.1 
Mr. Aminuzzaman Talukder 

Ihehen Keller Interiat ional 

I()Box (0; (11,tlshan 

IDhaka 1212 

Banlgladesh 

Telelime: 880-2-:325628 

Facsimile: 88(1-2-S 1:810 

Mrs. Sherry A. Tanumihardjo 

Assistanl Sci(enisl 

hmI Stltte I 'iiversity 

:;25 4eN(,,'td
iiIh)gy BIuilding 

Ames, IA 5((11 

I'SA 
Telephone: 515-29 -- 264-16/31068 
Facsimile: 5 i5-29.1-1 -Il 
Facsimile 2: 515-2941-(0.15:3 

Dr. Ignatius Tarwotjo 
Mirtist t'of' Ileall 
,I1. lang .ahal IVNo. 2, Rt. 00)/004 
Kehayo)rat Bau 
.lakamia Selat an 1212(1 
Indon esia 
Telephone: 62-21-720-8,116 
Facsimile: 62-21-520-7297 IIKI 

Dr. Robert L. Tilden 
Lecturer 

I	University of Michigan 

School of Pul)lic Ilealth 

109 Observalory Hill 

Ann Arbor, MI -18109 

USA 

Telephone: 818-768-5566 

Facsitihile: 1:3-986-8 199 

Facsimile 2:3 113-429-2735 

Dr. Alberto Torres 
Medical ()fficer 
Cl)iRAorhl lealth Organization 
Avenue Appia 
Geneva 27 
SwiIzerlanI 
Telephone: -11-22-791-2641 
Mr. Ronald Toussaint 
Save the Children 
P0 Box ,107139 

25, Rue Bahiole 

Ft. lauderdale(, FL,3340 

ITSA 

Telephone: 509--153-795 

Facsimile: 509-15(-0:36 

Dr. Frederick L.Trowbridge 

Director, l)ivision of Nutrition 

National (enter for ('hronic 


l)isease Prevention and Ilealth 
Promotion (CI)C) 


.1770 Buford Ilighway 

Mail Stop K-24 

Atlanta, GA :303-1 


1 USA 
Tlephone: ,1,--188-.172 

Facsimile: -104--188--1,79 
Ms. Charito S. Tuason 
Monitoring and Evaluation Officer 
Ilelen Keller lInternational/ 

Philippines 
2139 Fidel A. Reyes Street 
Malate 
Manila 
Philippines 

Telephone: (32-501-526 

Facsiile: (82-501-526 

Facsimile 2: 632-521-2378 


I Dr. Barbara A. Underwood 
j	World Health Organization 

Nutrition Unit 
Avenue Appia 
CH-1211 Geneva 27 
Switzerland 
Telephone: 41-22-791-4146 
Facsimile: 41-22-791-0746 
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Dr. Keith P. West 
Associate lProfessor 
I)ana ('enter for Preventive 

Ophthalmology 
,Johns IHopkins [ !niversily 
Wilmer Eye Institute 120 
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