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PROJECT SUMM4ARY
 

I. Basic Identification and Fiscal Data
 

Project Title: Evaluation of a fortification 
program to control Vttamin A 
Deficiency in the Philippines 

New or Extension: New 

Contractor and Address: Cornell University, 
Ithaca, New York 

Principal Investigator: Michael C. Latham, M.D. 

Duration: 3 years 

Total Estimated Cost: $145,181 

Funding by Fiscal Years: FY 1978 - $40,572 
FY 1979/--) $57,618 
FY 19 - $46,991 

AID Prolect Manager and Sponsoring Office John I. McKigney
 

Office of Nutrition
 

2. Abstract
 

Xerophthalmia due to vitamin A deficiency is the major cause
 
of childhood blindness in the Philippines and several other Asian
 
countries. An initial collaborative pilot study between Cornell
 
University and Philippines government institutions determined vitamin A
 
fortification of monosodium glutamate (MSG) to be the most suitable
 
of three possible approaches to the reduction of xerophthalmia and
 
vitamin A deficiency in the test communities located in Cebu province,
 
where low levels of this taste enhancer are used.
 

The results on Cebu have led to recommendations for a national
 
program to control vitamin A deficiency in the Philippines. These
 
recommendations call for a national program of vitamin A fortification
 
of MSG after a pilot trial in 2 or 3 provinces, and the careful
 
evaluation of its effectiveness. The current proposal is to conduct
 
this trial, and to plan for a national program.
 

The objectives of the proposed project are to (a) evaluate the
 
feasibility, effectivenesb,economics of vitamin A - fortified MSG
 

distribution through normal commercial channels, (b) allow a reasonable
 
prediction of the likely effectiveness of a national vitamin A

fortification program. and (c) assist the Philippine Government in
 
planning and initial implementation of the national program.
 



MEMORANDUM
 

TO : Research Advisory Committee
 

THRU Miloslav Rechcigl, TA/RES
 

FROM : Irwn Horistin, TA/N
 

SUBJECT: Research proposal entitled "Evaluation of a fortification
 
program to control vitamin A deficiency in the Philippines.
 

The attached proposal has been submitted to the Office of Nutrition
 

(TA/N) by Michael C. Latham, M.D., Professor of International Nutrition,
 

Cornell University. The proposed research is based on the results
 

of a collaborative study underway in the Philippines since 1973 and
 

the Cebu Institute of Medicine, The Nutrition Center of the Philippines
 

and Cornell University. Prior activities (described in Appendix I of
 

the proposal) consisted of a detailed investigation of the prevelance
 

and underlying causes of xerophthalmia in 12 communities on the island
 

of Cebu, testing the effectivwess of three intervention strategies,
 

and determining their cost effectiveness.
 

The study has received prior funding from A.I.D. in the form of a
 

small research project grant to support statistical analysis of
 

epidemiological data and the cost effectiveness of the alternative
 

intervention approaches. The major funding source for the prior and
 

proposed activities is the Philippines Government. WHO and UNICEF
 

have also provided assistance. The funding requested of AID inthe
 

present proposal would basically underwrite Cornell University
 

involvement in project planning, progress review, within-U.S. validation
 

of serum vitamin A determinations, data analysis and preparation of
 

reports.
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Ifapproved, this research study will be funded as an activity within
 

the TA/N project entitled "Development of Vitamin A Delivery Systems"
 

(Project paper and minutes of 12/16/75 Research and Development Committee
 

(R&DC) meeting attached). The basic purpose of the Vitamin A Delivery
 

Systems project is to implement a commitment made by the U.S.
 

Secretary of State at the World Food Conference in 1974 to combat
 

vitamin A deficiency throughout the developing areas of the world.
 

AID was assigned the lead role. To assure that the program is a
 

worldwide cooperative effort an "International Vitamin A Consultative
 

Group" (IVACG) has been formed through the initiative of TA/N. The
 

Philippinesstudy embodies several of the major priority activities and
 

needs identified in the TA/N project paper and R&DC recommendations.
 

The research goals, evaluation approaches, and the host country/U.S.
 

institutional relationship are consistent with Agency policy,
 

recommendations 8.2, 8.3 and 8.4 of the report of a Joint WHO/USAID
 

meeting on Vitamin A deficiency and Xerophthalmia (copy attached)
 

and recommendations 9, 11 and 12 of the International Vitamin A
 

Consultative Group Guidelines for the Eradication of Vitamin A
 

Deficiency and Xerophthalmia (copy attached).
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Ifthe study is successful ,the results will have immense potential
 

for use inother parts of the world. Several Asian countries will
 

be in a position to directly apply the Philippine results. The
 

research has relevance beyond both the food vehicle and the health
 

problem being tested. Itwill demonstrate a means of fortification
 

and of its evaluation which will have relevance to other nutritional
 

deficiency diseases, using a number of food vehicles. 
Thus, the
 

outcome of this study could have a significant influence on the
 

future planning by AID and developing country governments of
 

national programs for the prevention of vitamin A deficiency and
 

resulting blindness.
 

The comments of three independent investigators who reviewed the
 

proposal are also attached.
 



THE PENNSYLVANIA STATE UNIVERSITY
 
118 HENDERSON HUMAN DEVELOPMENT BUILDING
 

UNIVERSITY PARK, PENNSYLVANIA 16802
 

College of Human Development August 18, 1977 AmCds 814
Diviaioa of Biological Health 
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Dr. John I. McKigney
 
Health Scientist Administrator
 
Office of Nutrition
 
T.A.B.-A.I.D.
 
Department of State
 
Washington, D.C. 20523
 

Dear John:
 

I have reviewed the proposal submitted by Professor Michael C.

Lathan titled, "Evaluation of a Fortification Program to Control Vitamin
 
A Deficiency in the Philippines." In considering the proposal, I have
 
also reviewed a copy of the final report of the initial study recently

completed in the Philippines. 
I concur with Dr. Lathan's contention
 
that the study proposed is 
a logical next step in the ultimate goal of
 
establishing a national program for reducing the prevalence of vitamin A
 
deficiency in the Philippines.
 

Justification for the Project
 

There is little doubt but that vitamin A deficiency is a serious
 
public health problem at least in parts of the Philippines, particularly

in Cebu where the initial project was done, There is indication that the
 
problem is widespread throughout the Philippines but there is need for

additional documentation. The proposed study would provide some added
 
documentation in three additional areas of the Philippines. 
This is

especially important because of a recent report of a study sponsored in
 
part by the Helen Keller International that indicated a lesser problem

in some areas near Manila.
 

The initial study did not quantitatively evaluate consumption

patterns for MSG, particularly those foods that contain the fortified
 
product and how these are distributed among family members. There is
 
little doubt from results of the first study that the vulnerable child
 
population did receive the product in Cebu since blood values rose.
 
However, there is no assurance that the dietary practices in that
 
province have a wider application and such information would be im
portant for designing a nationwide program. For this reason, the
 
present proposal would add needed additional information onto this
 
question.
 

Additionally, Cebu was thought to have a low utilization of MSG.
 
If indeed this proves true and utilization is greater in other provinces,

then there may be need for additional consideration of levels of forti
fication and possible toxicities.
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Critique of the Design and Methodology
 

The 	goals of the study are 
(a) to allow a reasonable prediction of
the likely effectiveness of the national vitamin A fortification program,
and (b) evaluate the feasibility, cost, and effectiveness (based on
serum vitamin A levels) of MSG fortification covering the whole population in two or three separate provinces. 
The 	goals of the proposal
are certainly justified. The question is whether or not the study sites
selected are sufficiently representative of the many and diverse islands
and 	cultures of the Philippines to assure the results will provide an
adequate base for a national program. 
This may be true, but the proposal
does not go into sufficient detail as to the justification for the
provinces selected to evaluate this. 
 It would be useful if additional
narrative were developed which outlined in greater detail the rationale for
choosing the particular provinces for study and how the characteristics
in the selected provinces relate to other areas of the Philippines in
order to evaluate the extent of the transferability of the results. 
 It
is realized that the investigators plan to undertake a concurrent study
of the utilization of MSG in the rest of the Philippines.
 

Methodology
 

1. 	 The methodological approach toward evaluation of the effectiveness
of the program is only sketchily described in the proposal. 
It
would be useful to have greater detail in study design, although it
is realized that many of these details of sample size and selection
must be worked out later as appropriate to the particular site
selected. Nonetheless, to really understand whether the vehicle is
appropriate in reaching the most vulnerable population group, it
would be useful to have more clearly delineated the methodology to
be used in detailed studies of distribution of fortified products
within families by age group and 
sex.
 

2. 
 The 	proposal to determine shelf-life by using a specially coded
number is indeed a good one. 
 It would also seem important to
determine what foods MSG is added to and whether or not left-overs
from 	these foods are usual and if so, how are they stored. This
information might be important in determining long-range bioavailability of the nutrified MSG and products made from it.
 
3. 
 In the provinces selected for study, the fortified MSG is distributed
free 	to participants. 
Presumably the utilization would not change
should the users have to purchase the product. 
A small substudy
to confirm this assumption would be useful.
 

Significance of the Project
 

An effective low-cost intervention approach to reducing the magnitude
of vitamin A deficiency in the Philippines, as well as in Southeast Asia,
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is indeed needed. Identifying suitable products capable of being

nutrified for this purpose seem to be a reasonable approach and poten
tially a transferable technology to other countries in Southeast Asia
 
where the problem also exists. Therefore, the proposed project is
 
indeed most significant and relevant to the goals of the USAID.
 

Potentially, HSG as an effective vehicle for improving vitamin A
 
nutriture may also serve as a vehicle for other nutrients known to be
 
minimally consumed in the Philippines and eisewhere in Southeast Asia.
 
The project, therefore, does have potential significance beyond that of
 
vitamin A nutrification alone.
 

Budget
 

The budget for the project appears reasonsble for the magnitude of
 
work envisaged.
 

Investigators and Resources
 

The investigators are experienced professionals who have amply

demonstrated their ability to successfully conduct the kind of study
 
proposed.
 

The personnel and technical resources are available and adequate

for conduct of the study.
 

Summary
 

I recommend approval of the proposal for support by AID. 
However,

the proposal could be greatly strengthened if it included a more specific

description of methodology to be used, particularly for evaluation of
 
the programs' effectiveness. For example, a more careful study to

document dietary intake of subjects on whom blood samples are drawn for
 
evaluation of serum levels would provide information on consumption of
 
the fortified product rather than other food sources as 
the likely
 
reason for change in blood values.
 

Sinqerely,
 

Barbara A. Underwood, Director
 

Division of Biological Health
 

BAU/jk 



WELFAREMEMORANDUM DEPARTMENT OF HEALTH, EDUCATION, AND 
PUBLIC HEALTH SEVICE 

NATIONAL INSTITUTU OF MALTK 

Dr. John I. HcKigney, AID DATE: August 16, 1977 

FROM : Dr. J. G. Bieri 

SUBJECT: Conuents on Application "Evaluation of a fortification program to control
 

vitamin A deficiency in the Philippines," from M. C. Latham.
 

This application is based on the apparently successful demonstration
 
in the past three years that fortification of monosodium glutamate (MSG)
 
with vitamin A can significantly elevate blood vitamin A levels in a Phil
ippine population (Cebu project). It is now proposed to (1) essentially
 
repeat the first study on a larger scale and (2) make cost-benefit esti
mates for eventually fortifying the entire Philippine population and (3)
 
begin assisting the Philippine government in the national fortification
 
program.
 

Although the general goals of the proposal are laudable, i.e., im
provement of the vitamin A status of the Philippine population, especially
 
for children, there are a number of deficiencies in the proposal that
 
would appear to require both clarification and perhaps modification.
 

The actual intervention program proposal is presumably a mock-up of
 
the earlier feasibility study. In the latter, it is stated that 1715
 
children and 626 households provided baseline data prior to the inter
vention, but no figures are given for the numbers in the follow-up. In
 
the present proposal, it is stated that three provinces will be used for
 
the MSG fortification. One would like some numerical estimates of the
 
population to be covered and the number of individuals and households to
 
be surveyed before and after the supplementation. Only with such figures
 
for comparison with the feasibility study (Cebu) can a sound judgment be
 
made as to whether or not the population and sampling are of sufficient
 
size to provide data which can be used for the national projections.
 

It is proposed that during years 2 and 3, planning will be under
taken for the national vitamin A fortification project, based on the first
 
12 months evaluation in the 3 pilot provinces. This seems to have several
 
assumptions that are taken for granted. First, it assumes that the results
 
of the first year will be positive, and second it implies that the data
 
from the first year's intervention will be available in a form which will
 
permit the assumed positive evaluation. In a program of this magnitude,
 
it would appear that at least six months and perhaps a year or more may
 
be required for gathering and analyzing the data. These time relation
ships should be more clearly and realistically delineated in the light of
 
experience from the feasibility study (Cebu).
 

It would seem premature to begin planning the national program before
 
the results from the three provinces are clearly available. If the investi



gator feels that the data after the first 12 months will be conclusive

enough to justify beginning the planning for the national program, why

should the three-province study continue into the sicond and third years?


With regard to the biochemical evaluation of vitamin A status, I
 
concur that plasma retinol binding protein (RBP) determinations would not
 
be worth the effort and expense. Plasma vitamin A values by the method
 
proposed should adequately indicate the effectiveness of the nutritional
 
intervention.
 

In sugary, the results from the Cebu study are the most promising

in indicating a satisfactory intervention technique. I believe the pro
posed three-province study should be conducted but that the quantitative
 
aspects of sampling and population need to be provided in order to be
 
assured of the adequacy of the numbers. Planning for the national pro
gram probably should be minimized during the second year and delayed un
til the third or fourth years. The budget seems entirely reasonable for

tI( U.S. contribution to a program which will be largely suppovted by the 
Philippine government. 



THE NUTRITION FOUNDATION, INC. 
,l00i FIl AVErqUE NFVj YORK N 10017 * 212TH . 'Y 6B7-4830 

September 4, 1977
 

Dr. John McKigney
 
Nutrition Advisor
 
oAency for International Development

fice of Nutrition
 

Washington, D.C. 20523
 

Dear Dr. McKigney:
 

I have reviewed the earlier draft application to USAID
 
from Cornell University entitled "Evaluation of a Fortifica
tion Program to Control Vitamin A Deficiency in the Philip
pines", Michael Latham, principal investigator, and the
 
application dated August 6, 1977. As I have indicated
 
verbally to you in Quebec at the WHNC meeting, I feel that
 
this program deserves support. After re-studying the pro
posal of August 6th, I have the following recommendations
 
and comments:
 

1) I recommend approval and support at approximately

the requested level for the three-year period as projected

(i.e., total cost approximately $145,181.)
 

2) I suggest for consideration a few specific additions
 
to the plan indicated (vide infra).
 

Reasons for approval include those clearly indicated in
 
the background reviewed in the application--the problem is
 
a demonstrated need in a country. There are methods that

promise to be successful in control. The institution and
 
personnel involved are ones that can effectively launch an
 
effective national program and successfully evaluate its
 
effectiveness; there are good background data upon which to
 
plan, and the work proposal is feasible and resources re
quested reasonable.
 

As to my specific suggested additions and comments
 
under 2:
 

a) On page 18, information (and observations) to be
 
obtained should include that concerning the cooking use in
 
the household studied of MSG, whether it is added to food
 
given to infants and young children, is there any change in
 
consumption during pregnancy?
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Sales information from local stores should be obtained
 
to supplement other information re amount of MSG used locally

by families. The information gatherer should actually make
 
a pantry survey to verify the supplies in the home.
 

b) On page 18, information on "other food items" should
 
be of such systematic nature that it permits identification
 
of any major changes in the food sources of vitamin A and
 
carotene.
 

c) The monitoring of keeping qualities of fortified
 
MSG--and of the actual use of fortified MSG--should include
 
obtaining samples from the local stores and from households
 
during the course of the study and analyzing these for vita
min A. This will provide essential data on stability under
 
field conditions.
 

d) Importantly, I feel that other measures should simul
taneously be initiated to build a broad program of increased
 
intake of vitamin A and to protect the high-risk child. Such
 
programs will not invalidate the anticipated evaluation of
 
fortified MSG. There should be two actions. One, routine
 
administration of hospitals, out-patient clinics, and so forth,
 
of a protective oral dose of vitamin A (100,000-200,000 I.U.
 
orally) to any child with suggestive ocular lesions or with
 
malnutrition (PCM) and/or significant diarrheal disease; Two,
 
educational and extension work should proceed as the "public

health and horticulture intervention" (noted on page 5) since
 
neither of these have effected an increment in serum vitamin
 
A in the Cebu study. They will do so very slowly, if at all,

and not likely induce measurable differences in blood levels
 
in less than 1-2 years. They should be initiated, however.
 

e) There should be systematized data gathering concern
ing the eye lesions, blood levels and other relative informa
tion continuously on children (6 months to 5 or 6 years of
 
age) brought into clinics, out-patient clinics, out-patient

clinics, or hospitalized within or from the study area.
 

f) Observations on ophthalmologic conditions should be
 
made both with and without (before) use of the stain (page
 
24).
 

g) Where will serum retinol be done? It is feasible to
 
do these in the country and I assume such is planned.
 

As to RBP, this will be of greatest value in cases with
 
uite low serum retinol level to distinguish PCM effect from
 
simple" avitaminosis A.
 

There are several other excellent resource personnel in
 
the Philippines--Dr. Florentino, for example, who could be of
 
great usefulness in this study.
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I trust these comments will be helpful. Sorry that I

did not understand that you needed this written critique

immediately. I understood that you needed it by October.

As you know, I was 
in Europe since the Quebec meetings.
 

My best personal regards.
 

Sincerely,
 

William J. Day
 

WJD/ed
 



AID 	 APPLICATION
 

FJsGRANT ECONTRACT 0 FELLOW E OTHER 

PROTECTION OF HUMAN SUBJECTS NFW D RENEWAL 1 CONTINUATION
 
ASSURANCE/CERTIFICATION/DECLARATION APPLICATION IDENTIFICATION NUMBER (itImon)
 

M 	 ORIGINAL El FOLLOWUP 0'- sREVISION 

STATEMENT OF POLICY: Safeguarding the rights and wollare of .ubjects at risk in activities supported under grants and con
tracts from DHEW is primarily the responsibilityof the institution which receives or is accountable to DHEW for the funds 
awarded for the support of the activity. In order to provide for the adequate discharp- 4d this institutionalresponibility, it is the 
poli y of DHEW that no activity involving human subjects to be supported by DHEW grants or contracts shpl be undertaken unless 
the IntiltutionalReview Board has reviewed and approved such activity, and the institutionhas submitted to DHEW a cerilicfa
tion of such review and approval, in accordance with the requirements of Public Law 93-348, as implemented by Part46 of Title 
45 of the Code of FederalRegulations, as.amended, (45 CFR 44 Administration of the DHEW policy and regulation is the re
sponsibility ot the Office for Protection from Research Risks, National Institutes of Health, Bethesda, Mao2G01. 

1. 	 TITLE OF PROPOSAL OR ACTIVI rY 

"Evaluation of a Fortification Program to Control Vitamin A Deficiency
 
in the Phillipines
 

2. 	 PRINCIPAL INVESTIGATOR/ACTIVITY DIRECTOR/FELLOW 

Professor Michael C. Latham. M.D. - Program in International Nutrition
 

3. 	 DECLARATION THAT HUMAN SUBJECTS EITHER WOULD OR WOULD NOT BE INVOLVED 

[] A.NO INDIVIDUALS WHO MIGHT BE CONSIDERED HUMAN SUBJECTS, INCLUDING THOSE FROM WHOM ORGANS, TISSUES. 
FLUIDS, OR OTHER MATERIALS WOULD BE DERIVED, OR WHO COULD BE IDENTIFIED BY PERSONAL DATA, WOUL, JE 
INVOLVED IN THE PROPOSED ACTIVITY. (IF NO HUMAN SUBJECTS WOULD BE INVOLVED, CHECK THIS BOX AND PRO-
CEED TO ITEM 7. PROPOSALS DETERMI4ED BY THE AGENCY TO INVOLVE HUMAN SUBJECTS WILL BE RETURNEZ., 

a. 	 HUMAN SUBJECTS WOULD BE INVOLVED IN THE PROPOSED ACTIVITY AS EITHER: J NONE OF THE FOLLOWING OR 
INCLUDING: E2MINORS, ED FETUSES. 0 ABORTUSES, F PREGNANT WOMEN, = PRISONERS, -MENTALLY 
RETARDED, -]MENTALLY DISABLED. UNDER SECTION 6. COOPERATING INSTITUTIONS. ON REVERSE OF THIS r-10. 
GIVE NAME OF INSTITUTION AND NAME AND ADDRESS OF OFFICIAL(S) AUTHORIZING ACCESS TO ANY SUBJECTS , 
FACILITIES NOT UNDER DIRECT CONTROL OF THE APPLICANT OR OFFERING INSTITUTION. 

4. 	 DECLARATION OF ASSURANCE STATUS CERTIFICATION OF REVIEW 

L7JA. 	THIS INSTITUTION HAS NOT PREVIOUSLY FILED AN ASSURANCE AND ASSURANCE IMPLEMENTING PROCEDURL& - ._ 
PROTECTION OF HUMAN SUBJECTS WITH THE DHEW THAT APPLIES TO THIS APPLICATION OR ACTIVITY. ASSL- : 5 
HEREBY GIVEN THAT THIS INSTITUTION WILL COMPLY WITH REQUIREMENTS OF DHEW Regutation 45 CFR 46, THA - HAS 
ESTABLISHED AN INSTITUTIONAL REVIEW BOARD FOR THE PROTECTION OF HUMAN SUBJECTS AND, WHEN REQ- -_D. 
WILL SUBMIT TO OHEW DOCUMENTATION AND CERTIFICATION OF SUCH REVIEWS AND PROCEDURES AS MAY BE A 
QUIRED FOR IMPLEMENTATION OF THIS ASSURANCE FOR THE PROPOSED PROJECT OR ACTIVITY. 

X_ B. 	 THIS INSTITUTION HAS AN APPROVED GENERAL ASSURANCE (DHEW ASSURANCE NUM)ERGQQb JOR AN A-
SPECIAL ASSURANCE FOR THIS ONGOING ACTIVITY, ON FILE WITH OHEW. THE SIGNER CERTIFIES THAT ALL AC7 --
IN THIS APPLICATION PROPOSING TO INVOLVE HUMAN SUBJECTS HAVE BEEN REVIEWED AN PVED BY THI5 
INSTITUTION'S INSTITUTIONAL REVIEW BOARD IN A CONVENED MEETING ON THE DATE OF IN ACCO- . ,CE 
WITH THE REQUIREMENTS OF THE Code at Federal Regulations on Protection ot Hm an Subjects (45 CFR 46). THIS CERT 
TION INCLUDES. WHEN APPLICABLE, REQUIREMENTS FOR CERTIFYING FDA STATUS FOR EACH INVESTIGATIONAL .'-

DRUG 	 TO BE USED (SEE REVERSE SIDE OF THIS FORM). 

THE 	INSTITUTIONAL REVIEW BOARD HAS DETERMINED, AND THE INSTITUTIONAL OFFICIAL SIGNING BELOW CONCuFS 
THAT:
 

EITHER -] HUMAN SUBJECTS WILL NOT BE AT RISK; OR m HUMAN SUBJECTS WILL BE AT RISK. 

5. AND 6. SEE REVERSE SIDE 

7. 	 NAME AND ADDRESS OF INSTITUTION 

Cornell University
 
Ithaca, New York 14853
 

8. 	 TITLE OF INSTITUTIONAL OFFICIAL TELEPHONE NUMBER 

ChairmaT University Committee o HumanSubjects 607-25 -5014 
SIGNA TUR E NT TI L OFFICI -F ' 

-_1977 

ENCLOSE THIS FORM WITH OSAL OR R r 



I. INV96TIGATIONAL NEW DRUGS -ADDITIONAL CERTIFICATION REQUIREMENT 
IECTION 41I OP TITLE 45 OF THE Code of Federal Regulatlons stele&, "Where an orSeiallton is teqmired to prepare or to amabit areltlfcaltlon . . . anthe proposal involves an investigatlional new drug within the meaning of The Food, Drug. and Cosmelic Act, the drugsheil$ e Identilied In the certilicatilon together with a statement hat the 30.day delay required by 21 CFR 130.3(aX2) has etweed and theFeed and Drug Adiinilstratonhas not, prior to expiration of such 30-day interval, requested that the eponsor camninle to withhold or treelevit use of the drug in huwcen aubectle; or that the Food and Drug Adminiatration has waived the 30-&ay delay requirmenti proeWed,
however, thai an those case@ in which the 30-day delay interval has neither expired nor been waived, a-statemen @hall he foewarded to .DM1W upn such expiretion or upon receipt of a waiver. No certification @hall be €eetided acceptable until such statemenl has been 
received." 

INVESTIGATIONAL NEW DRUG CERTIFICATION 
TO CERTIFY COMPLIANCE WITH FDA REQUIREMENTS FOR PROPOSED USE OF INVESTIGATIONAL NEW DRUGS IN ADDITION TOCERTIFICATION OF INSTITUTIONAL REVIEW BOARD APPROVAL. THE FOLLOWING REPORT FORMAT SHOULD BE USED FOR
EACH IND: (ATTACH ADDITIONAL IND CERTIFICATIONS AS NECESSARY). 

- IND FORMS FILED: [ FDA 1571, FDA 1572, FDA 1573 

- NAME OF IND AND SPONSOR 

- DATE OF 30-DAY EXPIRATION OR FDA WAIVER 
(FUTURE DATE REQUIRES FOLLOWUP REPORT TO AGENCYI 

- FDA RESTRICTION 

- SIGNATURE OF INVESTIGATOR DATE 

6. COOPERATING INSTITUTIONS - ADDITIONAL REPORTING REQUIREMENT 

SECTION 46.16 OF -ITLE 45 OF THE Code of Federal Regulations IMPOSES SPECIAL REQUIREMENTS ON THE CONDUCTOFSTUDIESOR ACTIVITIES IN WHICH THE GRANTEE OR PRIME CONTRACTOR OBTAINS ACCESS-TO ALL OR SOME OF THE SUBJECTS 
THROUGH COOPERATING INSTITUTIONS NOT UNDER ITS CONTROL. IN ORDER THAT THE DHEW BE FULLY INFORMED, THE 
FOLLOWING REPORT IS REQUESTED WHEN APPLICABLE. 

USE FOLLOWING REPORT FORMAT FOR EACH INSTITUTION OTHER THAN GRANTEE OR CONTRACTING INSTITUTION WITHRESPONSIBILITY FOR HUMAN SUBJECTS PARTICIPATING IN THIS ACTIVITY: (ATTACH ADDITIONAL REPORT SHEETS AS
 
N ECESSA RYI.
 

INSTITUTIONAL AUTHORIZATION FOR ACCESS TO SUBJECTS 

- SUBJECTS: STATUS (WARDS, RESIDENTS, EMPLOYEES, PATIENTS, ETC.) 

NUMBER 

AGE RANGE 

NAME OF OFFICIAL (PLEASE PRINT) 

TITLE 
TELEPHONE
 

NAME AND ADDRESS OF
 
COOPERATING INSTITUTION
 

- OFFICIAL SIGNATURE 

NOTES: (e.g., report of modification inproposal as submitted to agency affecting human subjects involvement) 

I -5 i (IovT; _, 
..TI i "
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1iOTATIONS:
 

l...ThIs PP revision proposes an increase in total funding
 
level of the project frof the original approved level
 
of $668,000. The revised total funding level of $4
 
million will provide for tle expansion of activities
 
in response to the Secretary of State's initiative made
 
at the World Food Conference.
 

2. 	The Research and Development Committee discussed and
 
endorsed this PP revision at its December 15, 19.75 R&DC
 
meeting.
 

PROJECT AUTHORIZATION:
 

1. 	 Conditions of Approval
 

The total project is approved in rinciplewith funding not to ex
ceed $2.6 million, from FY 74 through FY 78. This approvpd f,,nding
 
level provides partial funding in the ario'unt of $590,000 for FY 78,
 
with remainder of funding for that-fiscal year and beyond contingent
 
upon an in-depth evaluation scheduled for the Spring of 1977 and a
 
revised Project-Paper thereafter.
 

A. 	Orfginating Office 

Drafter: Dr. Irwin Hornstein, TA _ Le_7 

B. 	Clearances:
 

!rA/PPPRE, 1z dat ql, 
PPC/DP Arthur Handly / date I 

AA/PPC, Philip Birnbaumj_...date 1-7 

C. 	Approval: 

AA/TA, Curtis Farrar date A eb 

DA/AID* John E., Murphr-reat date £7di~ 



This PP revision proposes an increase in the total funding

-level of the project from' he original approved level of
 
$668,000. The revised total funding level of $4million
 
will provide for the expansion of activities inresponse
 
to the Secretary of State's initiative made at the World
 
Food Conference.
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INTRODUCTION
 

Vitamin A deficiency is said to be the biggest single cause of preventable blindness
 
in many of the developing countries. Extensive studies have established the wide

.
spread distribution of this deficiency-particularly in'pre-school age groups in 

'South East Asia, The'Middle East and Litin America. It has been estimated that at
 

least 80,000 children below the.age of 4 become blind every year because of avitan:i-

Vitamin A deficienc
nosis A. Furthermore blindness is but the "tip of the iceberg". 


inhibits growth, increases susceptibility to infection and can lead to death parti

cularly when associated with protein/calorie malnutrition.
 

As a result of technological developments over the past several years, low cost
 

approaches are now available to address the problem. The administration of wassive
 

periodic doses of vitamin A is considered an effective ermegency measure for over

coming the deficiency. Vitamin A fortification of food staples may be the most
 

eco6omical and socially acceptable long-term method for assuring that vitamin A
 

requirements are met. Vitamin A programs utilizing massive periodic doses and/or
 

vitamin A fortification have been equally under utilized on a national scale.
 

Fragmented efforts have been made in the developing countries to establish programs
 
but to date these efforts have been uncoordinated at the national level. This
 

program is being proposed with the hope thatAID can serve as the catalyst for
 

coordinating and implementing worldwide efforts in vitamin A programing.
 

A. 	Statement of Goal
 

1. 	The Goal-.
 

To minimize the effects of malnutrition by instituting appropriate systems
 
for the delivery of vitamin A to preschool children in LDCs.
 

2. 	Measurement of Goal Achievement
 

a) Decrease in vitamin A deficiency among preschool children.
 

b) Decrease in new cases of xeropthalmia.
 

3. 	Assumptions About Goal Achievement
 

a. Methodologies for administering vitamin A by the massive dose technique
 
are available.
 

b. 	Techniques for fortifying food staples withvitaminA are either
 
available or can readily be developed.
 

c. 	Mass delivery of vitamin A to target groups can either be "piggy-Backed"
 

on to existing distribution systems or new innovative systems can be
 
developed.
 

I.. 

d. 	The efforts of all concerned groups can be coordinated to achieve
 
maximum benefits at relatively small costs.
 



f. 	C.ost estimates can be made .from studies in Bangladesh and Pakistan. In
 
Bangladesh, the one country'where a nationwide "massive-dose" program
 
has been attempted, the yearly cost is approximately $300,000. The
 
program hopes to reach 15,000,000 children 0-6 years of age semi-annually
 
Vitamin A capsules contaibing 200,000 I.U. cost about $10/thousand. The
 
capsules are distributed by piggy-backing an existing malaria control
 
system that reaches virtually every household in-Bangladesh. The cost
 
of distribution is absorbed by the Bangladeih government.
 

The cost of vitamin A fortification is similar inmagnitude.. AID/W through its PASA
 
with USDA has developed a technique for the fortification of tea with vitamin A.
 
Children drink tea at a very early age in India, Pakistan, Bangladesh, and Ceylon.
 
Tea can therefore provide an appropriate vehicle for carrying vitamin A to the target
 
group in these countries. The cost of fortifying tea as a large scale on-going progr

in Pakistan has been calculated. The capital cost for providing sufficient capacity
 
to produce all the vitamin A/tea concentrate to fortify 90,000,000 pounds of tea per
 
year is only $60,000. The cost for fortifying the total supply.of 90,000,000 pounds

of tea per year is approximately $500,000 and .$350,000 represents the import cost for
 
vitamin A. *The increase in the cost of vitamin A fortified tea per pound would be
 
less than one percent the price of tea.
 

B. 	Statement of Purpose
 

I. 	To assist LDCs in implementing programs for alleviating vitamin A deficiency.
 

2. 	Conditions Expected at End of Project
 

a. 	An assessment of extent of vitamin A deficiency in approximately twelve
 
countries.
 

b. 	 A surveillance methodology based on..easily available indicators that 
will predict where and when Vitamirf A deficiency will become a problem. 

c.. Development of the appropriate vitamin A techniques to be utilized
 
(massive doses, fortification, nutrition education or a combination)
 
in these countries.
 

d. 	Implementation of appropriate programs inat least 5 of these 12 countrie
 

e. 	Coordination of efforts by donor agencies in implementing vitamin A
 
programs in LDCs. (This will be accomplished through a consultative
 
group consisting of members of AID, WHO/PAHO, FAQ, UNICEF, the World
 
Bank and private donors such as the American Foundation for the Overseas
 
Blind. The group would convene at least on an annual basis. The group
 
would provide guidance (a) regarding needed research and field programs,

(b)possibilities for joint funding of major programs, and (c)the need
 
for workshops or seminars. This coordinating activity would minimize
 
duplicaticn of research projects, encourage execution of major projects
 
that would be beyond the financial scope of any one organization and
 
insure dissemination of information and new knowledge to concerned
 
organizations.)
 

TThis will be part of an integrated and planned national nutrition effort.
 
• 	 . ,. 
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3. 	Basic As-sumptions About Achievement of Purpose
 

a. Blindness caused by vitamin A deficiency can be prevented 
by the use of
 

one or more existing technologies for supplying vitamin 
A to the vulnerabl
 

preschoolers.
 

b. 	Mass delivery of vitanin A to-the target group can in
many instances be
 

based on utilization of existing distribution- systems. (e.g. use of
 

malaria control systems for delivery of semi-annual massive 
doses of
 

vitamin A)
 

C. 	Statement of Project Outputs
 

Outputs
 

a. 	The development of country specific procedures for determining: 
(1)the
 

extent of blindness due to vitamin A deficiency, (2)the 
techniques to
 

be implemented for alleviating the deficiency, (3)the methodology 
to
 

use for evaluating effectiveness of programs, and (4)
the techniques to
 

be utilized to maintain effective surveillance programs.
 

b. LDC personnel trained to carry on in-country vitamin A'programs.
 

A -programs-disseminatedc. 	Information relative to the progress of vitarmfi-


'to LDCs and other donor agencies.
 
gr
-	 c 

d. 	Bio-chemical method of detectionof~v ta mi n -4Adef4ency..in.t get : 

2. 	Output Indicators
 

in several countrie
 
Established avitaminosis A programs at the national level 


utilizing-the methodologies developed-for(a).assessing 
extent of deficiency
 

numerically and geographically, (b)supplying vitamin 
A in appropriate form
 

to target groups, (c) evaluating effectiveness of programs and (d)maintainir
 

effective surveillance programs.
 

j. 	Basic Assumption About Production of Outputs
 

Analysis of
 
a. 	Each country must be considered as a separate problem. 


lead to the development
needs and resources (government/private) will 

a specific country for the mass delivery of
 of an appropriate system in 


vitamin A to target groups.
 

b. 	Implementation of at least 5 projects 
will demonstrate that a relatively
 

low-cost approach'can be undertaken on a national scale and yield tan'ib 

and beneficial results by reducing blindness caused 
by vitamin A deficici 

within a relatively short period of time. 
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Statement ofProject Inputs
 

1. Inputs
 

a. Expert groups to provide guidance to AID in determining proqram planning.
 

b.'Team(s) of experts to develop specific country programs.
 

c. Seminars; workshops site visits to disseminate information 
to LDCs and
 

coordinate efforts of donor agencies.
 

d. Training program for LDC personnel.:
 

e. Development of bio-chemical method for determining degree of.Vitamin 
A
 

deficiency.
 

2. BUDGET (X$1000)
 

FY FY FY. "FY FY FY TOTAL
 
74 .. 76
75- 77 78 79
 

Planning & Coordination - 30 30.30 30 120 

Prevalence Surveys & Surveillence - .120 240" 240 120 720 

Assay & Uther Technical Development - - .. 30 50 50 - . 130 

Fivld Demonstrations ,.600 - ,5,0 500 300 

Education (KAP) - 8-25 150 123 100. 398 

Evaluation of Methodologies &
 
- 66 300 150, .200 200 916 

Preparation of Project Compendium 

- - 45 - 75. 

Workshop & Conference 40 160 

-. - 10 10 10 30 
Dissemination of Information 


Consultant Group(s)
 25 100
 - 25 25. 25.(Including experts) 

. 'I' * 

40 66 .630 1300 1178 . 860 -4074GRAND TOTAL 


3. Basic Assumptions About Management of Tputs
 

a. Existing technologies for delivering vitamin A to target groups can be
 

adapted to meet the diverse conditibns existing inthe LDCs.
 

b. USAID Missions, LDC public and private sectors, and donor 
agencies includir
 

WIIO/PAHO, FAO and UNICEF will support programs designed-to meet 
vitamin.A
 

requirements of LDC populations.
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Rationale
 

The tragedy of blindness extends beyond the individual and his immediate family.
Itrepresents a loss of potential talent and creates an economic burden for
spclety. 
Cumulatively, 80 to 100,000 new cases per year of blindness.caused by
vitamin A deficiency may mean 2 to 3 million blind who must be cared for in the

LDCs at any given time.
 

Reduction of Xerophthalmia induced blindness would afford a 
dramatic demonstration
of the effectiveness of improved nutrition on health and c6uld serve to encourage

LDC nutrition planning on a national scale.
 

This program is being proposed (a)with the knowledge that methods for alleviatingvitamin A-deficiency worldwide are avai.lable;--(b) with the belief that proper implementation of programs and coordination of efforts by the LDCs, AID and other donoragencies can lead to at least a 75% reduction innew cases of blindness attributabl
to vitamin A deficiency, (This prediction assumes that at least 75% of the target
group can be reached on a continuing basis in a given LDC within 3 years after the
introduction of a comprehensive vitamin A program.) and (c)with the hope that AID
can serve as the catalyst for coordinating worldwide efforts and for developing

proper implementation procedures..
 

Inaddition, an all out effort to overcome vitamin A deficiency ties inwith
AID'f program on .breeding cereals and legumes that are superior in protein
quality and quantity. 
Children in the LDCs not only suffer from protein/calorip

malnutrition but from concomitant v-i tamin.and.mineral. deficiencies_ --Thus, ifz
 a 
new Variety of grain, e.g. .opaque-2 corn, is'introduced;--t-he available -protein-'in the child'sdiet will increase appreciably. This increase in:protein will tend
to promote growth and increase the demand for vitamin A. If the child is borderline in vitamin A, this added stress could throw the child into a state of
vitamin A deficiency. 
Ifone looks at the entire food system it becomes obvious
the..one intervention may create problems..that -should- be -addressed s-imul taneouslyon other fronts. Thus, the proposed vitamin A program could be a necessary adjunct

to programs designed to improve dietary protein thru'the introduction of new crop

varieties.
 

Inorder to properly define AID's role inavitaminosis A program planning, an
.ad hoc expert group was convened prior to the initiation of the project.

group included representatives from donor agencies as well 

This
 
as experts invitamin A
technology and programming. The group provided preliminary advice needed to
initiate AID's proper role in the area. 
Their recommendations included:
 

--AID shouid support countries.,interested in initiating vitamin a programs.
AID, through an appropriate mechanism, could provide a person or a team to
detenwine ina 
given country any or all of the following: (a)incidence of
vitamin A deficiency, (b)geographical areas where the deficiency exists,
(c)appropriate short and long term measures to be instituted, (d)the most
appropriate delivery systems for bringing together the treatment and the target
and (e)a methodology for evaluating the efficacy of the program.
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-- Demonstration projects should'be established, if needed, to evaluate the 
effectiveness of proposed intervention programs such as massive oral1 doses of 
vitamin A. Evaluations should include a determination of the cost effectiveness 
of the program--and if possible a comparison with alternate intervention strategie! 

--.AID should endorse and encourage the cooperation of Voluntary Agencies in
 
adding a vitamin A component'to their nutrition programs.
 

Course of Action.
 

The 	steps required to implement a program for the alleviation of vitamin A
 
deficiency in a country or region include the following:
 

a. 	an analysis of the numerical and geographic extent of vitamin A 4eficiency,
 

b. 	adoption or development of suitable technologies for overcoming vitamin A
 
deficiency in the specified area, and
 

c. 	developing vitamin A delivery systems tailored to fit the specific constraints
 
and opportunities existing with the area for reaching the preschool child.
 

The 	first step--the determination of the extent of vitamin A deficiency--not only
locates-the--regions-i-n -a-given-lDC-where-the-vitamin-A-probFen-i-s most serious 
but 	also serves to provide a baseline for measuring the decrease in avitami
nosis A as the program continues. Quantitative base line data is however seldom
 
available in the LDCs;:and in most--cases.,--it-will be. necessary toteach the survey
 
teams how to recognize early clinical signs of vitamin A deficiency in order to
 
obtain the required data.
 

The 	second step--the mix of technologies to be utilized may include one or more
 
of the following:
 

a. 	Periodic distribution of high potency vitamin A capsules to the most
 
vulnerable groups.
 

b. 	Fortification with vitamin A of food staples which are widely available to
 
vulnerable groups.
 

c. 	Nutrition education to encourage the production and consumption of foods with
 
high carotene content such as dark green vegetables.
 

The 	first alternative may be considered an effective emergency measure for over
coming existing deficiencies. Fortification is a preventive measure that iF
 
"doable" requires no action on the part of the consumer. Measures designed to
 
modify food habits require understanding and cooperation on the part of the
 
consumer and their major impact may be quite long range.
 

The third step--the choice of delivery system(s) may e.g. piggy back an existing
 
health delivery system. Thus in Bangladesh distribution of high potency vitamin A
 
capsules was superimposed on an existing malaria control program. Evaluation of
 
the 	programs will be continuous throughout the life of the project. "
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- Considerable spade work-has been d6ne'by TA/N prior to the submission of this 
"PROP". The implementation plan per se is a follow up to these initial efforts.
 

Work to date issunmarized and implementation plan follows.
 

In FY '74 a "'vitamin A expert group" was established on an ad hoc basis,
 
Included inthis group were individuals with specific'expertise in
 
vitamin A research and development of applied programs plus representative3
 
from the U.N., PAHO, the American Association for Overseas Blind, etc. In
 
May 1975 the "ad Hoc" group was formalized into the International Vitamin A
 
Consultative Group (IVACG) with the function of -reconending taqkl; to the.
 
member agencies. This approach will serve to (1)minimize duplication of
 
effort,-(2) encourage execution of major projects that otherwise would be
 
beyond the financial means of any one organization, and (3)to insure the
 
dissemination -of.information and new-knowledge.-to-concerned organizations
 
and individuals.
 

The provisional goals of the group are the following:
 

--	To encourage the coordination of vitamin*A programming and research
 
activities worldwide.
 

--	 To provide for the establishment of-a~elearinghouse-for the collection 
and dissefiiination of inforiation-on--vitamin A activities.

--	 To sponsor workshops;-symposia-and seminars that-:wi.l1.-help encourage 
the implementation of Vitamin A programs. 

InFY '74. a comprehensive review ofthe7 'state of.the-art!'--with respect to 
vitamin A requirements, deficiencies, diagnostic criteria, ongoing programs
 
and available technology was prepared. The three-volume status report will
 
-serve as'a base for future programming and isbeing made available to
 
scientists, institutions and donor agencies engaged in vitamin A progranming.
 

*Aless technical monograph providing a condensed version of the contents of
 
the three-volume set is in preparation. This will be made available to
 
non-technical but concerned workers in the vitamin A field.
 

Inthe latter half of 1974.a joint*WHO/AID conference was held. Its goal was
 

to develop specific recommendations that would serve as a basis for vitamin A
 
programming and research, both by AID and other funding agencies.
 



,Att,)ci,. 7nt: to I!.0. I1?5.1 (TL 9:072)
C] ^C' soa Io . 10 "' 

Plan 

(a)LDC Involvement and Commitment: To date, all Agency vitamin A activities
 
InLDCs involve in-country institution and/or host government participation.

Current.project activities have or will start in Guatemala, Sri Lanka,

Philippines, El Salvador, Haiti and Indonesia. 
 In'each of these countries,

host government or in-country institution personnel and equipment serve as
 
a significant or total-part of the field team. Connitment to delivery

programs depend on the type of ongoing activity. In the case of Guatemala,

the government is strongly committed and has initiated a national program

of vitamin A fortification of sugar. Whereas, in El Salvador, commitment
 
to delivery program is predicated on the interpretation of data collected
 
from an in-country prevalence survey.
 

Selection .ofthese countries for program activities isbased on host
 
government and/or in-country institution requests or 'iaa U. S. institu
tional collaboration which has had prior sanction from the LDC government.

Moreover, all host governments indicated firm or conditional commitment to
 
a vitamin A program.
 

During FY '76 a determination will be made of LDCs interested in initiating

vitamin A programs, and a clearinghouse for dissemination of information
 
concern.ing vitamin A-activities-will-be -established.-

(b)Education Component: Educational programs are being developed that will
 
both inform and elicit .response in..the populations to the signs of vitamin A
 
deficiency,'and instruct and encourage them to produce and/or consume foods
 
rich'in vitamin A. Educational-materials and instructional procedures aie
 
to be worked out for different age, population, occupational, and profes
sional groupings. Currently, a specific activity in this field is being

carried out by the American Federation for Overseas Blind inconjunction

with'the Nutrition Foundation.
 

In addition,'in each country selected LDC para-medicals will be trained in
 
.the identification of clinical signs of vitamin A deficiency. These
 
personnel will be used in conducting prevalence surveys and surveillance
 
programs. Inall field operations LDC persofinel will gain from on-the-job
 
training.
 

(c)Research Comronent: Research will be initiated in support of field
.activity needs. 
 Examples include (a)improved biochemical methods fo-r
 
Ithe determination of vitamin A status under field conditions; (b)factors
 
!which contribute to the development of vitamin A deficiency and kerato
malacia in the preschool population; (c)improved methods for delivering
 
Ivitamin A to_target groups.
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EVALUATION
 

In June 1975 a PAR was prepared covering the progtess of 
project activities in the following ar.'ns: (1) the eff,,qriv..n.,s: 
of fortifying susar with vitaxmin A (1iCAP); (2) the div%!,.j:-..nt 
of new.bichemical diagnostic techniques. fur deter 1nati e1 uf 
vitstmin A deficiency; and (3) the for-nation of the Tit,.ti:.eiional 
Vitamin A Consultative Group to coordinate rcsea1rch and ,;, ra
tional programs. A PAR uill be submitted in June 1976 to 
cover the current status of these activities and new .,c
tivitics initiated in FY 76. 

kn In-depth evalua-tion will be conducted 'in April 1977. This 
evaluation will be a conprehensive review and will inclutde 
outside experts as members of a panel. Fur.dir.g beyond FY 78 
rill be based on the results of this evaluation. 

An Informal evaluation will be conducted periodically on the 
sub-projects. This will include a review of quarterly reports
 
and visits to the contractors' facilities. A tentative
 
schedule for the Inform~al evaluation of sub-projects
 
Is as follows:
 

June 1976 - Kutrition Foundation (IVACG) 

July 1976.- Vitamin A Prevalence Survey in Sri Lanka (t::)C)
 

January 1977 - Fortification of Sugar with Vitamin A 
(INCAP) 

February 1977 - Nev bluchenical diagnostic techniques 
for Vlta=in.A Deficiency (IT) 



MAY 10 1976
 

ACTION MEMORANDUM FOR THE DEPUTY ADMINISTRATOR 

TIIRU: ES 	 \
 

FROM:, AA/PPC, Mr. Philip Birn um 

Problem: Your approval is required for a revision and increase in
 
funding of the TA Bureau project, "Development of Vitamin A Delivery
 
System," from an approved total funding level of $668,000 to a new level
 
of $4,089,000.
 

Discussion: This Technical Assistance Bureau (TAB) activity was
 
initiat'ed-in FY 74 as a five year program with the purpose to assist
 
LDCs in implementing programs for alleviating vitamin A deficiency.
 
The program supports development of:
 

(1) Country specific procedures for determining:
 
a) extent of blindness due to vitamin A deficiency
 
b) techniques to be implemented for alleviating the deficiency
 
c) methodologies to use for evaluating effectiveness of programs
 

and
 
d) techniques to be utilized to maintain effective surveillance.
 

programs.
 

(2) 	LDC personnel trained to carry on in-country vitamin A programs.
 

(3) 	Biochemical method of detection of vitamin A deficiency in
 

target population groups.
 

(4) 	Information relative to the progress of vitamin A programs for
 
dissemination to LDCs and donor agencies.
 

In 1974, A comprehensive review of the state of the art was held with 
respect to vitamin A, A three volume status rc-ort outlining vitamin A
 

requirements, deficiencies, diagnostic criteria, ongoing programs and
 

available technology was prepared and distributed to scientists, in
sLitutions and donor agencies dealing with vitamin A programming.
 

AID has provided a grant to WHO in support of a conference on vitamin A 
deficiency, Aiich wae: hed in November 1974. A technical report on the 
confereace was reviet;cd by AID last May, and is now being printed for 
worldwide distribution.
 

In 1975, a contract with the Institute of Nutrition of Central America
 
and Panama in Guatemala for the evaluation of vitamin A foritification of 
sugar was signed. Initial six month funding was provided. INCAP reported 
data on feasibility of conducting project evaluation in Guatemala and 
Costa Rica. These findings were submitted in November 1975 and reviewed 

by TAB and consultants. The result of this review was the elimination of 

Costa Rica as a project site, and the addition of El Salvador as a potential
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new site. The project is continuing with funding for the next
 
20 months.
 

The International Vitamin A Consultative Group was officially
 
formed in May, 1975, at the U.N. Headquarters. A second meeting
 
of IVAGG was held in Haiti in March 1976. The members reviewed
 
vitamin A problems existing in the world and made recommendations
 
for pursing activities for combatting vitamin A deficiency. -Draft
 
guidelines have been prepared and will be published in July.
 

The original PROP (attached) was approved in FY 1974 at a total
 
cost of $668,000. TAB, to date, has obligated $468,000 and an
ticipates an additional obligation of $284,000 during FY 1976 if the
 
expanded proposal is approved. This acceleration over the original
 
program has resulted from the added support given the program
 
by the Secretary of State's position presented at the World Food
 
Conference in Rome, November 1974. Dr. Kissinger stressed the
 
need for immediate campaigns against blindness due to vitamin A
 
deficiency and stated that the United States was prepared to
 
initiate a multi-million dollar program for this purpose. The
 
World Food Conference included in its resolution a recommendation
 
to eradicate this nutritional problem.
 

The increase in funding level requested for this program is in
 
response to the worldwide concern in the problem of vitamin A
 
deficiency and resulting blindness. Vitamin A surveys originally
 
were planned for 6-8 countries, however this will be increased
 
to 10-12 countries. Implementation of appropriate vitamin A
 
delivery systems will increase from 2 to 5 countries.
 

The proposed PP revision was discussed and endorsed by the Reseach
 
and Development Committee on December 16, 1975. Major issues focused
 
on LDC involvement, criteria for selecting LDC, field research,
 
and cost effectiveness. (See Attachment B: Informal Minutes of
 
R&DC Meeting, 12/16/75). The R&DC comments and suggestions were
 
incorporated in the PP revision which again was circulated to the
 
R&DC for optional comments. No other issues were raised regarding
 
this project.
 

EI'C subsequently questioned whether the project should be approved
 
in the full proposed amount of $4,089 million through FY 1979., We
 
agreed with TAB on a joint recommendation that the total project
 
be approved in principle but that funding be limited to an amount
 
not to exceed $2.6 million. This funding level provides partial
 
funding in the amount of $590,000 for FY 78 with the remainder
 
of funding for that fiscal year and beyond contingent upon an
 
indepth evaluation in 1977 and a revised project paper which includes
 
the recommendations therein.
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Funds for this project are included in the Activity Data
 
Sheets, "Reaching the Pre-School Child," p.33 of the FY 1976 C
 
Interregional Book and p.37 of the FY 1977 CP Interregional
 
Book.
 

Recommendation: That you approve the attached Project Paper

Revision in principle, with the condition that funding is
 
limited at this time to a total of $2.6 million with funding
 
beyond FY 78 contingent upon an in-depth evaluation and
 
revised project paper which reflects that review. Language in
 
corporating this cavaet is included on 
page 1A for your rev'ew
 
and approval. We recommend that you approve this PP Revision
 
by signing page 1A of the PP.
 

Attachments:
 

A. 	PROP - Development of Vitamin A Delivery Systems
 

B. 	Informal Minutes of the Reseach and Development Committee
 
Meeting, 12/16/75.
 

Clearances:
 
Claane:AA/TA:CFarrar 


date 
GC: Narren ____ ,_, date_ ,- 
GC/TF .4.ARichin..i.._ date ,.
te 

PPC/DPRE-:?Aandey_/ //l date .
 

TA/PP]:ECMcLeod:TA/NiSGKahn: asj:4/28/76
 



Informal Minutas of the Resecarch and Developmeint Committoe
 
Mcoting of December 16, 1975
 

ProJects: 1. Development of Vaiamtn A Delivery Systems, GTS, KPA 19 - 0(/-_ 

2. Combatting Iron Deficiency Anemia, GTS, KPA 19 

Project Manager: Dr. Samuel Kahn, TA/N 

I. Vitamin A Del ivery Systems, GTS, KPA 19Dr. irwrn Hornstein, TA/N, gave a sumnary of the PROP revision pointing out
that the project focuses op five major areas: 
 (1) determining the prevalence of vitamin A deficiency; (2) developing Intervention programs; (3)
developing cost-effectiveness of the programs; (4) evaluating ongoing programs; and (5) developing Indicators for predtcti-ng when vitamin A may become a public health problem. 
He stated that the request for the expansion
of the project reflects the recommendations made by the Secretary of State
 
at the World Food Conference In May 1975. 

2. Combattin9 Iron Deficrency Anemia, GTS, KPA 19Anemti--s r-eorted' to 0eone-of the more pe-valeni nutritional deficiency
diseases In the world. 
Survey reports Indicate that the more prevalent
cause of anemia is an Inadequacy of iron. 
 Iron deficiency anemia occurs
most 
frequentli in Infants, growing children, adolescents and pregnant
women. In the latter group, a combined deficiency of Iron and follc acid

Is often observed In certain LDCs.
 

InOctober 1974 In Geneva, AID, In cooperatio n with WHO and IAEA, sponsored
a conference on Nutritional Anemia. The experts gathered represented both
LDCs and developed'countries. They concluded that nutritional anemias are
very prevalent in many countries, and that there Is sufficient knowledge
concerning the causes, Implications, and public health significance.
of nuiritional anemias to Justify action for control and eradication of thisnuiriti onal disease. problem. Recommendations were: (a) continued research
lo improve laboratory methodologies that will more accurately define types
of anonias, (b) continued studies which will 
more precisely define the
 .. dvet -. e effects of mild anemia, Cc) studies that will enable reasonablecust-benefit analysis of action programs, (d) collection of more 
Information regarding blo-availablItty of Iron from different diets, (e) continuedand expanded prevalence surveys, (If)Ini.tiation of Iron and folate supplementalton and fortification studies that would lead to national programs forthose segments of the population most at risk, (g) educatton and trainingprograms to combat nutritional anemias In those countries with Insufficientspecialized personnel to carry out these programs.
 

Dr. Hornstein stated that the PROP for this activity outlines those areas of
activity for which AID/W will mount an effort. 
 In principal,'A.I.D is Interested
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participating In all 
d'eas recommended for action to the extent that thoy

contribute to the development of iron supplementation and/or
programs for those groups In need. fortification


This position is supported by Dr.
KissIqqu,.'s statement before the World Food Conference.
 
Discussion Hilitfor Iron Deficiency & Vitamin A Projects

AID has been cooe,'attng fith otherBoth donor agencies inWHO and AID. funded Vitamin A programs.a conference in Djakarta to examine the widespreadeffect of vitamin A, the ways for detecting vitamin A deficiency, areas of
research and to determine what should be done. 
 The result of this con-*
ference was the creation of the International 
Vitamin A Consultative Group
(IVACG).
 

The Vitamin A program is not 
a unilateral activity.
are 
 Other donor agencies
involved In some aspect of Vitamin A delivery system. 
Mr. William
Feldman, LA/DP, stated that a major concern should be the contribution of
LDCs to the activities and the institutions available to continue the
activities once AID support has phased out. 
 He suggested that this be
addressed In the PROP.
 
Ms. Sue Gibson, NE/DP, added that
LDCs will the PROP revision needs to define how the
be Involved, 
the criteria for selecting them and their commitment,
 
Mr. Feldman moved that NE/0Pxs comments be addressed In the PROP revision,
and that there be some type of a formal commitment defining joint support ol
AID and the LDC. 
The formal commitment could conceivably be a Project
Ajtr-ement. 

-Mr. John Welty, ,.PPC.ratsed some concernand suggested Inclusion of 
about the education componentthis in both project papers.

Ms. Gibson suggested the development of more research activities and specift
city on alternatives for what Is to be tested.
 
Mr. Von Yoder, ASIA/rn, stated that the justification
at 
a specific level for increased funding
was insufficient.
tho-r the Secretary of State had made 

Mr. John Gunning, TA/PPU commented some quantitative commitments at the
World Food Conference. 
When pledging U.S.this area, Mr. Fritz support for major programs in
informed the group that significant reductions In the
TA Burqaus FY 77 funding level undoubtedly would result in significant cuts
for those projects.
 

Action Required
 

The R&DC recommended that the following comments be addressed in the PROPs
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for both the Vitamin ; Dellivry System and the Combatting Iron Deficiency
 
Anemia projects.
 

1. 	LDC involvement and commitment and criteria for
 
selecting LDC.
 

2. 	Education component.
 
3. 	LDC Institution for continuation of surveillance
 

of the problem.
 
4. 	Increase level of funding for field research.
 
5. 	Mo'e specificity on alternatives for what Is to
 

be tested.
 
6. 	Cost effectiveness.
 



August 6,1977
 

Application to U.S.A.I.D. from
 

Cornell University
 

Ithaca, New York 14853
 

for support for research and project entitled:
 

Short title: "Fortification to control vitamin A deficiency"
 

Full title: "Evaluation of a fortification program to
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Director, Program in International Nutrition
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Proposal Starting Date: January 1, 1978
 

Completion Date: December 31, 1980
 

Signed:& ind:
(
Thomas R. Rogers, Direct&-J Dr. Michael C. Latham
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Abstract and Summary
 

Xerophthalmia, due to vitamin A deficiency, is the major cause of
 

childhood blindness in the Philippines, and in several other Asian coun

tries. 
When severe, the condition carries with it a high case fatality
 

rate. Yet it is a preventable condition.
 

A collaborative study on vitamin A deficiency was begun in the Phil

ippines in 1973, and is continuing. The institutions involved are the Cebu
 

Institute of Medicine, the Nutrition Center of the Philippines, and Cornell
 

University.
 

The first year of work consisted of a detailed investigation of the
 

prevalence and underlying causes of xerophthalmia in 12 different commun

ities 
on the island of Cebu in the Philippines. On the basis of the find

ings of this investigation, three different intervention strategies were
 

designed, each one believed to have a good chance of controlling xeroph

thalmia and vitamin A deficiency. These interventions were (a) the pro

vision every 6 months of 200,000 IU of vitamin A to all children, (b) a
 

public health and horticulture intervention, and (c) a fortification program.
 

Each of these interventions was introduced separately into four dif

ferent areas, two urban and two rural. 
All 12 areas surveyed were there

fore covered. 
The data collected in the prevalence survey served as the
 

baseline for the evaluation of the effectiveness of two years of interven

tion in each area.
 

All three interventions were associated with a marked reduction in
 

eye signs of xerophthalmia. 
However only the fortification program was
 

associated with a significant and important rise in serum vitamin A levels.
 

The cost of each intervention and its suitability for a national program
 

were carefully studied.
 



As a result of this, recommendations have been made for a national
 

program to control vitamin A deficiency in the Philippines. These recom

mendations call for a national program of vitamin A fortification after a
 

pilot trial in 2 or 3 provinces, and for the careful evaluation of its
 

effectiveness. 
 The current proposal is to conduct this trial, and to
 

plan for a national program.
 

In the Cebu study the only suitable vehicle for fortification was found
 

to be Monosodium Glutamate (MSG), a seasoning almost universally used by
 

families in the Philippines and in some other Asian countries. 
In Cebu
 

consideration was given to fortifying many different foods but none satis

fied the criteria generally accepted as necessary for a fortification pro

gram. In contrast, MSG was 
found to be almost daily used by families, it
 

is present in foods like soups and stews which are fed to children, it can
 

be fortified without undue change to the product and without an increase
 

in price, and most importantly, the product passes through a manufacturing
 

process where vitamin A can be added. 
Nearly all the MSG in the Philippines
 

is made by one manufacturer.
 

Cebu, where the earlier intervention project was so successful, is
 

considered by the distributor to be an area of low utilization of MSG when
 

compared with Greater Manila and with the rest of Luzon which are the most
 

heavily populated areas of the Philippines. Both these areas use more MSG
 

per head than does Cebu.
 

The proposed project is (a) to evaluate the feasibility, effectiveness
 

and cost of a vitamin A fortification in three different Philippine pro

vinces, (b) to undertake investigations to allow a reasonable prediction
 

of the likely effectiveness of a national vitamin A fortification program,
 

and (c) to plan and assist with the implementation of a national vitamin A
 

fortification program.
 



The project is again a collaborative one, and will last three years.
 

It is believed that it will markedly reduce vitamin A deficiency, xeroph

thalmia and blindness in three provinces, and will contribute to the early
 

control of this serious public health problem in the Philippines.
 



This is to certify that this proposal has not been submitted to any
 

other sponsor in whole or in part for their support.
 

Dr. Michael C. Latham
 

Principal Investigator
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B. Relevance of Proposed Work to A.I.D.
 

(1) The problem and its pertinence to A.I.D.'s mission
 

Xerophthalmia, due to a deficiency of vitamin A, is the major cause
 

of childhood blindness in the Philippines, and in several other Asian
 

countries. It is responsible for a good deal of morbidity. 
Keratomalacia,
 

which is a severe form of advanced xerophthalmia, carries with it a high
 

case fatality rate. The U.S. government, aware of this devastating yet
 

preventable form of malnutrition, has pledged support for efforts to con

trol vitamin A deficiency.
 

At the World Food Conference in Rome vitamin A deficiency and nutri

tional anemias were singled out as nutritional problems amenable to con

trol and ones which the U.S. would help countries to address. The respon

sibility for fulfilling this U.S. commitment will fall largely on U.S.A.I.D.
 

A project in Cebu by our group was one of the most detailed studies
 

of the prevalence and underlying causes of xerophthalmia ever undertaken.
 

The subsequent evaluation of three alternate strategies to control vitamin
 

A deficiancy is also unique. 
The results of these two studies are now
 

available, and the logical next step is to move to test the control of
 

vitamin A deficiency in much larger geographic areas 
of the Philippines.
 

Authorities in the Philippines are keen to see the introduction of forti

fication in thred provinces prior to a national program.
 

The collaborative study relating to vitamin A deficiency was begun
 

in Cebu in the Philippines in 1973. 
This is a joint project of the Cebu
 

Institute of Medicine and Cornell University, with in the latter years
 

assistance from the Nutrition Center of the Philippines. The project has
 

received support from the National Science Development Board of the Phil

ippines (the major donor), W.H.O., UNICEF, Cornell University as well as
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U.S.A.I.D. 
Technical assistance was provided by Hoffmann-La Roche of
 

Nutley, New Jersey.
 

The first part of the study consisted of an investigation of the
 
prevalence of xerophthalmia and vitamin A nutritional status, and of the
 
determinants and related etiological factors in 12 different barrios or
 
communities, three each in four distinct ecological zones, half urban and
 

half rural.
 

One thousand seven 
-undredand fifteen children aged 1 to 16 years
 
were examined. 
Clinical, biochemical and anthropometric data were col
lected from the children. 
Dietary and socioeconomic information was ob
tained from the households. Forty-seven percent of the children had
 
deficient or low serum vitamin A levels and 6.3 percent had clinical eye
 
signs associated with xerophthalmia. Multivariate statistical techniques
 
were used to examine factors possibly associated with vitamin A deficiency
 
in the different areas. 
A report of this phase of the study is available.
 

On the basis of these findings three different intervention strategies
 
were designed, each one believed to have a good chance of controlling
 
xerophthalmia and vitamin A deficiency. 
These interventions were (a) the
 
provision every 6 months of 200,000 IU of vitamin A (the "massive dose
 
capsule" intervention); (b) a "public health and horticulture interven
tion"; and (c) the fortification of monosodium glutamate (MSG) which is
 
a seasoning almost universally used by families in the Philippines (the
 
"MSG fortification" intervention).
 

Each of these interventions was introduced separately into four dif
ferent areas, two urban and two rural. 
All 12 areas surveyed were there
fore covered. 
The data collected in the prevalence survey served as the
 
baseline for the evaluation of the effectiveness of the three different
 

interventions.
 



-6-

All three interventions were associated with a marked reduction in
 

the eye signs of xerophthalmia. However only the MSG fortification was
 

associated with a significant rise in serum vitamin A levels. Mean serum
 

vitamin A levels were 21.3 mcg/lOO ml before the fortification and 28.5
 

mcg/lO0 ml after it. Especially gratifying was the fact that those with
 

deficient and low serum vitamin A levels had the most dramatic rises.
 

In those who had been "deficient" the serum vitamin A went from a mean
 

of 6.4 to a mean of 25.4 mcg/lO0 ml.
 

The cost and effectiveness of the three interventions was carefully
 

examined. As a result of this, recommendations have been made for'a
 

national program to control vitamin A deficiency in the Philippines
 

(Appendix I, Chapter V). These recommendations call (a) for the eventual
 

fortification with vitamin A of all MSG in the Philippines, after a pilot
 

trial in two or three provinces, (b) for the adoption through existing
 

health and agricultural services of certain limited parts of the other
 

two interventions.
 

The present request is for funds to assist with the next stage of the
 

MSG fortification program. The clear understanding is that if this proves
 

to be feasible and effective then a national program will follow. Two
 

allied projects will be undertaken as follows:
 

(a) A study to allow a reasonable prediction of the likely effective

ness of a national vitamin A fortification program, and
 

(b) An evaluation of the feasibility, cost and effectiveness (based
 

on serum vitamin A levels) of MSG fortification covering the whole popu

lation in 2 or 3 separate provinces.
 

This proposal is a request for financial support for these projects,*
 

which are the logical last stepping stones prior to a national program.
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The national program will, we believe, be of very low cost since the manu

facturer is willing to replace a small portion of the MSG in each packet
 

with the vitamin A pre-mix, and not add to the cost of the product as
 

\ retailed. 
The only government cost will be in monitoring and evaluation.
 

The results from Cebu suggest that a national program will be highly effec

tive, both in raising serum vitamin A levels in children at risk and in
 

reducing very quickly the eye signs of xerophthalmia. If successful,
 

blindness resulting from vitamin A deficiency could be almost eliminated
 

in the Philippines. The projects although here labeled as research pro

jects will in all likelihood play a major role in preventing vitamin A
 

deficiency, xerophthalmia and resulting blindness in the three provinces
 

in which the work will be conducted.
 

This project when successfully completed will have demonstrated the
 

effectiveness of a technical solution to a major social and public health
 

problem of the Philippines, and of many other third world countries. It
 

will have increased the capability of the Government and Agencies of the
 

Philippines to control the scourge of vitamin A deficiency which is 
a major
 

cause of blindness. 
By so doing it will have satisfied some of the main
 

purposes of A.I.D. research support.
 

(2) Potential utilization of research results in other developing
 

countries
 

The results of the work in the Philippines do have immense potential
 

for use 
in other parts of the world. Indonesia with its huge population
 

and with a major problem of blindness due to vitamin A deficiency has
 

already indicated an interest in the proposed work in the Philippines.
 

Other countries are also likely to use the results. 
The research has
 

relevance beyond both the vehicle (MSG) and the health problem (vitamin A
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deficiency). 
 It will demonstrate a means 
of fortification and of its
 

(!vluation which will have relevance to other deficiency diseases using
 

n nuzmber of food vehicles. 

It is 
now widely agreed that except for protein-calorie malnutrition
 

many of the nutritional problems of developing countries might most quickly
 
and easily be solved or alleviated using fortification rather than programs
 

whiolh address food availability, eating habits, and economic problems.
 

Certainly fortification also is likely to be the most cost-effective
 

intervention if it 
can be successfully carried out.
 

Despite this there are not very many examples of good demonstration
 

projects of the effectiveness of fortification in third world countries
 

with the exception of salt iodization to control endemic goitre. 
Such
 
dmor,:;trations are necessary, and need to be carefully planned, well exe
cuLed rnd then adequately evaluated. 
The present project will attempt
 

to do this.
 

(:3) Philippine participation in proposed research
 

As indicated in this application the proposed project follows three
 
y,-rs of collaboration between Cornell University, the Cebu Institute of
 

Medicine, and the Nutrition Center of the Philippines.
 

In the present project the participation of these two Philippine
 

institutions will be extensive. 
Tomas Fernandez, M.D., 
of the Cebu
 
institute of Medicine, and Florentino Solon, M.D., Executive Director of
 
the [Jutrition Center of the Philippines, will be our main collaborators.
 

Tho Philippine National Nutrition Council which is the official policy
 
making,and coordinating body in all work related to nutrition in the
 
Philippines is supporting the project. 
Dr. Solon is the Executive Director
 
of both the Philippine National Nutrition Council and the Nutrition Center
 

of the Philippines.
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These Philippine organizations will provide the major assistance to
 

the project. They will make all arrangements with provincial governors,
 

mayors and officials; they will ensure that local facilities are avail

able; they will provide field workers; and they will use their labora

tories or ones with which they work for all biochemical determinations.
 

Jointly with Cornell they have been involved in the agreements reached
 

with Union Chemicals (Manila) for the fortification or nutrification of
 

MSG and with Hoffmann-La Roche of Nutley, New Jersey for technical assis

tance.
 

Dr. Florentino Solon who directs all government nutrition efforts in
 

the Philippines is continuing to take an active role in the project. Dr.
 

Solon has close relations with First Lady Mrs. Emelda Marcos who is Patron
 

of the Nutrition Center of the Philippines and who takes a continuing
 

President Marcos has also frequently expressed his
interest in its work. 


commitment to the nutrition programs in the Philippines. This political
 

support has been a very important factor in the innovative and exciting
 

nutrition programs now being launched in the Philippines.
 

(4) Environmental effects
 

The proposed project is not believed to have any adverse environmental
 

effects.
 

(5) Effects on other concerns of A.I.D.
 

The improvement of health and nutrition is generally believed to be
 

a prerequisite to the successful acceptance of family planning and child
 

spacing. Malnutrition is a major contributor to morbidity and mortality
 

in the Philippines and other developing countries. It is often stated ,
 

that over 50 percent of child morbidity and mortality is related to mal

nutrition.
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Xerophthalmia due to vitamin A deficiency has its major clinical
 

effects on the eyes. But work in a number of countries shows that young
 

children with serious xerophthalmia have a very high mortality rate from
 

this disease. Children who survive, but who are blinded by xerophthalmia,
 

also have a very much higher mortality rate than do normal children.
 

Any program which will control this devastating disease will provide
 

families with an increased confidence that children are likely to survive
 

in health. This may be a prerequisite to acceptance of family planning.
 

Although the program is aimed mainly at the health of children, it
 

will improve the vitamin A nutritional status of adults, including women.
 

By controlling a serious disease in children it will relieve women both
 

of an anxiety, and of the care of children ill with xerophthalmia. It
 

will also reduce the burden to society of blind people.
 

The problem of xerophthalmia is associated very closely with poverty.
 

The program will therefore be of greatest benefit to those who live in
 

poverty.
 

Finally, good sight must surely be regarded as a most important human
 

right. The proposed research, and intervention, will help extend this
 

right to more people in three Philippine provinces and later to the whole
 

nation.
 



-11-


C. Specific Aspects of Proposed Work
 

(1) Specific objectives
 

The objectives are as follows:
 
1. To investigate the utilization of MSG first in three provinces
 

and then nationally to allow a determination of the likely effectiveness
 

of a fortification program in different parts of the Philippines.
 

2. 
To evaluate the effectiveness of the fortification of MSG program
 

with vitamin A in three provinces, and on subjects at risk of suffering
 

from vitamin A deficiency, and to test public reaction, etc.
 

3. 
To analyze the data from 1. and 2. so as to make predictions of
 

the benefits likely to accrue from a national program, and the costs of
 

the national monitoring and evaluation of the program.
 

4. 
To prepare appropriate reports and publications.
 

5. 
To assist the Philippines in the establishment of a national
 

vitamin A fortification program, and especially in the means of monitor

ing and evaluating its effectiveness.
 

(2) Rationale and background
 

A detailed report of the preliminary work undertaken over the last
 

several years is attached as Appendix I. 
 This describes the problem of
 

vitamin A deficiency in the Philippines, the original survey of the prev

alence of xerophthalmia and its determinants in 12 areas in Cebu, the
 

selection and implementation of three alternate control strategies, the
 

evaluation of their relative effectiveness, and finally the recommenda

tions for future action.
 

A project to determine the prevalence of xerophthalmia and to evaluate
 

the effectiveness of three alternate intervention strategies to control
 

vitamin A deficiency has been largely completed after three years of work.
 

(Some reports and publications with a little re-analysis of data need still
 

to be undertaken.)
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The research has been conducted jointly by the Cebu Institute of
 

Mcdicine (CIM) and Cornell University's Division of Nutritional Sciences,
 

and more recently with assistance from the Nutrition Center of the Phil

ippines. CIM is one of the seven medical schools in the Philippines.
 

The CIM Director of the project has been Florentino Solon, M.D., who is
 

now Executive Director of the National Nutrition Council and the Nutrition
 

Center of the Philippines. The Cornell involvement is ulnder the direction
 

of Professor Michael C. Latham, M.D., Professor of International Nutrition
 

and Director of the Program in International Nutrition at Cornell Univer

sity. Tomas Fernandez, M.D., of CIM has been director of the field opera

tions and in charge of the large local staff. Barry Popkin, Ph.D., a
 

Research Associate at Cornell University and an economist, but resident
 

at the University of the Philippines, has had responsibility for much of
 

the data analysis.
 

The first phase of the study consisted of a large baseline survey of
 

1,715 children and 626 households in 12 separate locations, 6 urban and
 

6 rural. The survey provided data on the prevalence of vitamin A defi

ciency and xerophthalmia (using clinical, biochemical, and dietary mea

sures) and on numerous health, social, economic and related factors (see
 

Appendix I for detailed findings).
 

As a result of an analysis of the baseline survey three different
 

intervention strategies were designed. Each one of these was believed
 

to be likely to improve vitamin A nutritional status in the selected
 

areas. Each was planned for introduction separately in four different
 

areas. Consideration was given to having a similar number of control
 

areas where no intervention would be introduced but the investigators and
 

their advisors agreed that for ethical and other reasons this should not
 

be done.
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The three interventions consisted of (1) a massive dose vitamin A
 

capsule (200,000 IU of vitamin A) provided every 6 months to all children
 

in 4 areas, 2 urban and 2 rural; (2) a public health and horticulture
 

intervention designed to control related diseases, to insure availability
 

of health care and early treatment, and to encourage greater production
 

arid consumption of vitamin A (mainly carotene) rich foods in 4 areas,
 

2 urban and 2 rural; and (3) a fortification program in which universally
 

used packets of the popular seasoning monosodium glutamate (MSG) were
 

enriched or nutrified with vitamin A and supplied to families in 4 areas,
 

2 urban and 2 rural.
 

A large local staff were responsible under Dr. Fernandez for the con

tinual implementation of these three interventions in each of the 12 areas,
 

and for periodic examination of the study children. The Cornell partici

pants were closely involved in the design, in following the interventions,
 

and in all policy decisions, and they took responsibility for the analysis
 

of the huge amount of data generated first from the baseline study, and
 

then from the longitudinal study of 1,715 children. A very large number
 

of variables were included in the analysis. These also included cost
 

figures to allow for a cost effectiveness analysis to be undertaken. Dr.
 

Popkin also undertook a lengthy benefit-cost analysis of the data. Various
 

statistical techniques were used for this study including both descriptive
 

and multiple regression analyses.
 

The evaluation reveals that all three interventions have had a good
 

effect by reducing significantly the active clinical signs of xerophthal

mia. The fortification of MSG with vitamin A was the only one of the three
 

interventions which markedly raised serum vitamin A levels. In the four
 

MSG areas the mean serum vitamin A levels were 21.3 mcg/l00 ml before
 

intervention and 28.5 mcg/l00 ml after the intervention. Particularly
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striking was the fact that the high risk children receiving fortified MSG
 

benefitted most in terms of rises in serum vitamin A levels. Those who
 

were "deficient" before the intervention had a mean serum vitamin A level
 

of 6.4 before and of 25.4 mcg/100 ml after, and those who were "low" had
 

a mean serum vitamin A level of 14.4 before and of 28.8 mcg/lO0 ml after
 

the intervention. Serum vitamin A determinations are generally accepted
 

as the most objective available means of evaluating vitamin A nutritional
 

status.
 

A report some 100 pages in length has been prepared and this provides
 

details of the investigation. Some extensive sections of this are included
 

in the report attached here. A scientific paper on the baseline survey
 

has been accepted for publication in the American Journal of Clinical
 

Nutrition. A short article on the project appeared in the Xerophthalmia
 

Club Bulletin. A detailed report was made of the project at the meeting
 

of the International Vitamin A Consultative Group held at the World Health
 

Organization Headquarters in Geneva, Switzerland in May 1977. Dr. Fernandez
 

and Dr. Latham both attended that meeting. A number of other papers and
 

reports are at various stages of preparation.
 

In February 1977 Dr. Solon, Dr. Fernandez and Dr. Latham presented
 

the findings of the intervention study to a large meeting of the National
 

Science Development Board of the Philippines, who had invited many leading
 

nutritionists, health workers, ophthalmologists, agricultural specialists,
 

and persons from the international agencies (including U.S.A.I.D.) to attend
 

and to comment. At this meeting the data were presented, and recommenda

tions were made for steps that would lead to a national program to control
 

vitamin A deficiency in the Philippines. Those recommendations are in

cluded in the report attached.
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The present application is to facilitate the implementation of these
 

recommendations which are expected to lead to a national program. In
 

general the recommendations call eventually for a national program of
 

enrichment with vitamin A of all MSG in the Philippines, and concurrently
 

for the introduction of some aspects of the other two interventions into
 

national health and agricultural activities.
 

The investigators believed (and this was generally agreed to) that
 

two steps were necessary prior to a national program being implemented.
 

These were:
 

1. An investigation of the utilization of MSG in the Philippines so
 

as to predict who would benefit, and who would be missed in a national
 

program of vitamin A fortification of MSG.
 

2. The implementation of an MSG fortification program in three dif

ferent provinces of the Philippines in order to determine feasibility,
 

public reaction, and especially to monitor its effects on serum vitamin
 

A levels.
 

This proposal requests support for certain aspects of these two re

lated projects which will be undertaken by Cornell University under the
 

direction of Dr. Michael C. Latham. The two projects will be phased into
 

a national MSG fortification program towards the end of the project. There
 

will therefore be three major activities, the first two will be concurrent,
 

and will begin early. The activities are:
 

1. Utilization of MSG in the Philippines.
 

2. Evaluation of MSG fortification in 3 provinces.
 

3. Phasing in of a national vitamin A fortification program.
 

(3) Literature review
 

A thorough literature review with an extensive bibliography and list
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of references was prepared during the earlier phases of work when we were
 

evaluatinrg three alternate strategies to control xerophthalmia. That re

view is included as Appendix II with its references.
 

Since that time there has been published the Report of a Joint WHO/USAID
 

Meeting. This is entitled "Vitamin A Deficiency and Xerophthalmia" and
 

is WHO Technical Report Series No. 590, 1976 (1). Both.Dr. Latham (the Prin

cipal Investigator) and Dr. Solon (the Project Director) served on the
 

group that prepared the report. It provides a useful "state of the arts"
 

review on xerophthalmia, it recommends a new classification of clinical
 

signs of vitamin A deficiency, it suggests criteria for community diagnosis
 

of xerophthalmia and it provides a detailed discussion on prevention.
 

Almost at the same time the International Vitamin A Consultative Group
 

(IVACG) produced a useful booklet entitled "Guidelines for the eradication
 

of vitamin A deficiency and xerophthalmia" (2). The Principal Investigator
 

is a member of IVACG and served as Chairman of its Research Working Group
 

which prepared one section of this publication.
 

These two publications both suggest that fortification of suitable
 

products may offer a sound means of controlling vitamin A deficiency and
 

they provide useful guidelines. These have been followed in the proposal
 

here.
 

Fortification has been practiced extensively for a long time, with
 

vitamin A added to such products as margarine in North America, Europe
 

and elsewhere, and to various powdered and preserved milk products. These
 

measures have not been aimed primarily to control xerophthalmia on a na

tional or regional basis but rather to ensure that vitamin A was present
 

when a food like butter was substituted for by use of margarine; or when
 

fresh milk was replaced by preserved milk products.
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Up to a few years ago it seemed that most hope for a dramatic reduc

tion in xerophthalmia was pinned onto the strategy of providing a massive
 

dose (usually 200,000 IU) to young children every 6 months. Major programs
 

were launched in Bangladesh and India (3), trials were undertaken in Cen

tral America and Indonesia, and we included this method as one of our three
 

intervention strategies in Cebu in the Philippines (4).
 

There is now some disillusionment about this strategy for a number
 

of reasons. These include the fact that a delivery system has to be estab

lished, and this may be very costly; most delivery systems miss a number
 

of children at the time that first dose is given and miss increasing per

centages of children when subsequent doses are administered, and the missed
 

children may be those at greatest risk of developing xerophthalmia; and
 

the interval of 6 months between doses does not appear to maintain satis

factory levels of serum vitamin A for the whole period.
 

Fortification of sugar with vitamin A has been made mandatory in Guate

mala and some other Central American countries. The program in Guatemala
 

is being carefully monitored by a team at INCAP (5). Other vehicles for
 

fortification with vitamin A are being considered but no program is be

lieved to be as advanced as those in Central America, or to have been eval

uated as thoroughly as in the Cebu project in the Philippines.
 

For a more comprehensive literature review prepared for the Philippine
 

project please refer to Appendix II.
 

(4)General experimental design
 

Two provinces have been selected. These are the island of Marinduque
 

which is fairly typical of the heavily populated middle sized islands, and
 

the second is Nueva Viscaya on the major island of Luzon. A third province
 

will soon be selected. In each province a random sampling technique will
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be used to select an appropriate number of municipalities, and of barangays
 

within each municipality for study. Each municipality and each barangay
 

will have an equal chance of being selected. In each of the selected
 

barangays a random selection of households will be made to provide the
 

appropriate number of families. A trained interviewer will visit each
 

household and use a questionnaire to assess the utilization of MSG by the
 

family and by each household member. Other relevant information will be
 

collected. The questionnaire will be designed so that the family are
 

asked about their utilization of salt, sugar, other food items, as well
 

as MSG so as not to draw special attention to MSG. The foods and dishes
 

to which MSG are customarily added will be identified.
 

Details will be obtained from Union Chemicals (Manila) regarding their
 

distribution of MSG. They provide 95 percent of the MSG used in Philippine
 

households. With their assistance the length of time between manufacture
 

and consumption will be determined. A code identification of date of
 

manufacture will be put on certain MSG packets. The packets being used
 

in the households will then provide data on when these were manufactured.
 

Similarly in the small shops (the "sari-sari" stores) packets with the
 

date code will be examined. The reason for this is that vitamin A potency
 

in fortified products including MSG is reduced over time. It has been
 

determined that most of the potency is present one year after fortifica

tion but it is important to know the usual length of time between forti

fication and consumption.
 

Union Chemicals have agreed to cooperate with all aspects of the study.
 

They have agreed that fortification can be undertaken by them, and that
 

the cost of the product at retail will not be increased.
 

In the selected barangays a subsample of families perhaps one in five
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will be used to provide the baseline data for evaluation. All preschool
 

age children (aged 1-6 years), some school age children, and a sample of
 

lactating women and other adults will be used to get determinations of
 

serum vitamin A. Clinical eye examinations will be made on the preschool
 

children. This will include use of the new eye-staining technique of
 

Sauter (using either Rose Bengal or Lissamine Green stain) for conjunctival
 

xerosis.
 

Soon after the completion of the collection of baseline data, all MSG
 

introduced in the three provinces will be fortified with vitamin A. It
 

is intended to add 15,000 IU of vitamin A for each 2.4 gram packet of MSG.
 

This was the same amount used in the Cebu study, and found to be accept

able and effective. An investigation will be made to monitor the accept

ability and use of the fortified MSG in the three provinces.
 

Twelve months, and again 24 months, after the baseline survey an equal
 

number of subjects matched for age, sex, etc. (but not necessarily the
 

same subjects) will be examined in the same way. Blood will be collected
 

for serum vitamin A determinations and clinical eye examinations conducted
 

These new data will be utilized to evaluate the effectiveness
as before. 


of the MSG fortification, or nutrification, program in each of the three
 

provinces.
 

It is predicted that the distribution of serum vitamin A levels will
 

shift upwards (see WHO publication) perhaps from a mean around 20 mcg/lO0 ml
 

to a mean of 30 mcg/l0 ml after two years but with the curve of the dis

tribution rather similar at each period but shifted markedly to the right
 

away from zero. This is now accepted as the best means of evaluating the
 

effectiveness of a vitamin A fortification program. Similarly it is pre

dicted that clinical signs of xerophthalmia in those examined will be
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The use of the eye staining technique will be evaluated
markedly reduced. 


and compared with regular clinical examinations.
 

Concurrent with the interventions in the three selected provinces, 
a
 

study will be undertaken of the utilization of MSG in the 
rest of the
 

Techniques similar to those used to gauge MSG utilization
Philippines. 


in the three fortification provinces will be used in the 
other Philippine
 

provinces. However fewer municipalities, barangays and households 
will
 

be surveyed.
 

During year 2 and 3 of the present project, planning will 
be under-


This will be based
 
taken for a national vitamin A fortification project. 


on the first 12 month evaluation in the 3 pilot provinces 
and on the na

tional MSG utilization survey. A meeting will be called in year 2 for
 

Vari
the purpose of making detailed proposals for the nationa7. 

program. 


ous responsible and knowledgeable persons in the Philippines 
will be in

vited to this meeting. An outside consultant* will be invited to partic

ipate and provide advice. Recommendations will be expected on how and
 

when to proceed with a national program; the appropriateness of the level
 

a 	prediction of the likely
of nutrification used in the three provinces; 


effectiveness; proposals for control of xerophthalmia in 
groups of the
 

population not likely to benefit from MSG fortification.
 

Serum vitamin A determinations will be undertaken in the Philippines.
 

On a sub-sample of the sera duplicate determinations will be 
performed
 

a laboratory in the U.S., probably at Cornell University, to validate
 at 


the results.
 

* 	 Dr. Guillermo Arroyave of INCAP in Guatemala may be the logical 
choice. 

He is responsible for vitamin A fortification of sugar in several 
Cen

tral American countries.
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Cornell University will take a large share of responsibility for the
 

data analysis on which the evaluation is dependent. A Research Associate
 

will be employed by Cornell University who will be stationed in the Phil

ippines. He or she will be a person with a good knowledge of nutrition
 

and with experience and capability of data analysis and computer techniques.
 

The proposed project is the logical next step following the previous
 

study investigating the effectiveness of three alternate strategies to
 

control vitamin A deficiency.
 

The chances of success seem high because the evaluation in Cebu has
 

shown that fortification is feasible, it is well accepted by the public,
 

it does not add cost to families involved, and it is effective both in
 

reducing eye lesions due to vitamin A deficiency and in raising serum
 

retinol (vitamin A) levels. These are agreed to be the best means of
 

evaluation.
 

(5) Specific research methodologies and techniques
 

Introduction
 

An important objective of the present project is to monitor and eval

uate the effectiveness of a vitamin A fortification in three provinces,
 

as a step on the way to a national fortification program.
 

In each province baseline data will be collected from a suitably de

signed sample of children and a limited number of adults prior to the
 

intervention. Data will include the utilization of MSG, serum vitamin
 

A levels and prevalence of ocular signs.
 

Protection of individuals and informed consent
 

Care will be taken to safeguard the rights and welfare of human sub

jects involved in the project. At all times families, including parents
 

of children, will be informed about the purposes of the program and the
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procedures to be used. The benefits to result from the program will also
 

be explained. Whenever eye signs or low serum vitamin A levels are de

tected appropriate treatment will be given. Similarly the medical team
 

examining subjects will provide simple medical treatment for other condi

tions and will where necessary refer cases to the appropriate medical
 

authorities. 
No pressure will be put on families to participate against
 

their will.
 

Evaluation of effectiveness
 

Follow-up surveys will be performed at 12 month intervals, using an
 

independent sample of children matched with the baseline sample, and mea

suring the same parameters in order to measure the effectiveness of the
 

fortification program. In follow-up surveys persons with active clinical
 

signs of xerophthalmia and with deficient and low serum vitamin A levels
 

will receive treatment as early as possible, in the same way as in the
 

baseline survey.
 

The infrastructure to be used at the local level are the rural health
 

units (RHU's) and the municipal and barangay health and nutrition workers.
 

Sampling and data analysis
 

Although it would be most desirable from the purely theoretical point
 

of view to draw a sample from the whole province, this may not always be
 

feasible in all provinces (it will be possible in Marinduque). The main
 

reasons for this not being practical include for example that blood sam

ples from outlying barangays would have to be frozen and transported over
 

long distances to the laboratory. Care however will be exercised to sam

ple from areas which are representative of the whole province, in order
 

to avoid or limit the introduction of biases, while remaining within the
 

constraints imposed by the logistics of the field work.
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The sample size to be drawn from each area will be determined on a
 

rational basis using statistical advice provided by a WHO Consultant Bio

statistician (Dr. S. P. H. Mandel, Professor of Mathematical Statistics,
 

lniversity of Otago, New Zealand).
 

The sampling plan for the selection of subjects for the monitoring and
 

evaluation will consist of a multi-stage cluster sampling design, with
 

the municipality, barangay and household constituting the primary, second

ary and tertiary sampling units respectively.
 

An appropriate information system for the collection, collation,
 

storage, retrieval and analysis of data is being designed. As far as
 

possible fairly basic statistical procedures will be used for the analy

sis of the data. Multivariate statistical techniques will be sparingly
 

used.
 

Tho actual sample size will be based on initial findings of prevalence
 

and variability. Sample sizes required for specified widtns (U) of say
 

the 95 percent confidence interval for estimating a prevalence ratio will
 

be estimated. Statistical advice has been obtained to help determine the
 

needed sample size capable of detecting minimum practical effects of the
 

intervention. 
The prior work in Cebu is helpful in providing an estimate
 

of the order of magnitude of effects of intervention.
 

Data collected will be keypunched and set up for computer analysis.
 

The Cornell Research Associate will take major responsibility for the
 

data analysis. The IBM 370-145 Computer of Meralco in Manila will be used
 

for much of the analysis, and certain analyses will be done on the Cornell
 

computer (also an IB 370).
 

Eye examinations and serum vitamin A determinations
 

Similar techniques will be used as in the xerophthalmia project in
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Cebu both for the eye examinations and for determination of serum vitamin
 

A levels.
 

Eyes will be examined by a physician trained to recognize eye signs
 

related to xerophthalmia and to make differential diagnosis for other con

ditions. Regular and frequent standardization will be checked for observer
 

consistency. 
The only new technique which is being considered for use is
 

the staining procedure proposed by Sauter (6), and now tested in India
 

by Reddy (7), and used in studies in Kenya, Indonesia and Guatemala. This
 

consists of putting a small drop of either Rose Bengal or Lissamine Green
 

stain in the eye. 
 This method makes the diagnosis of conjunctival xerosis
 

much easier.
 

Serum retinol levels will be determined in the laboratory using the
 

standard Trifluoracetic acid method widely used and as recommended in the
 

1CNND Manual on Nutrition Surveys.
 

Recently it has become apparent that there is 
a close correlation be

tween plasma levels of vitamin A and of retinol binding protein (RBP).
 

In vitamin A deficiency plasma levels of holo RBP fall and RBP accumulates
 

in the liver indicating the intimate relationship of RBP with retinol in
 

plasma (8). 
 Consideration has been given to using RBP determinations as
 

a further means of evaluation. At present no final decision has been made
 

but in general it is believed that this will complicate the project with

out necessarily producing any great advantages.
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D. Facilities and Resources
 

(1) Facilities
 

The facilities of the Nutrition Center of the Philippines, or Cornell
 

University and of CIM are available and adequate for the project. When

ever necessary other facilities will also be utilized. Computer facili

ties necessary for the analysis of the data are available both in Manila
 

and in Ithaca.
 

The Nutrition Center of the Philippines (NCP) in Manila will take over

all responsibility for the implementation in the three provinces. The
 

Philippine National Nutrition Council (NNC) will make decisions concerning
 

a national program. Dr. Florentino Solon, the Director of the overall
 

vitamin A project, is also Executive Director both of the NCP and NNC.
 

These organizations have a headquarters building in Makati (near Manila)
 

with a full range of facilities. NCP has staff in the provinces, and is
 

working in most municipalities.
 

The Cebu Institute of Medicine is one of seven medical schools in the
 

Philippines. It has the usual number of medical depart-.ients. The labora

tory was used for doing serum vitamin A and other determinations for the
 

Cebu project.
 

Other Philippine institutions such as the Food and Nutrition Research
 

Institute (Director: Dr. Carmen Intengan) will also be used where neces

sary.
 

Dr. Engel, Nutrition Adviser to U.S.A.I.D. in Manila (on loan from
 

V.P.I.) has been consulted about the project, and will provide advice and
 

support.
 

(2) Personnel
 

Principal Investigator - Professor Michael C. Latham, M.D. (C.V. follows).
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Director of Overall Project - Florentino Solon, M.D., Executive
 

Director, Nutrition Center of the Philippines and Philippines National
 

Nutrition Council (C.V. follows).
 

Associate Director of Project - Tomas Fernandez, M.D., Cebu Institute 

of Medicine (C.V. follows). 

Cornell will employ a full-time Research Associate who will spend 

most of his/her time in the Philippines. A Cornell Research Assistant 

will also work part-time on the project. A part-time computer programmer 

will be employed in the Philippines. 
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E. Budget Information and Estimates
 

(1) Estimated total funding requested of A.I.D.
 

Year 1 $40,572.00 

Year 2 57,618.00 

Year 3 46,991.00 

Total $145, 181.00 

(2) Financial contributions and cost sharing
 

The time and effort of the Principal Investigator is a cost to be
 

borne by Cornell University. It is expected that Dr. Latham will devote
 

10-20% of his effort to the project. The contribution in terms of salary
 

and fringe benefits is approximately $18,OO0.00 (at 15% of effort).
 

The Project Director and the Cebu Institute of Medicine Associate
 

Director will also not receive salaries or wages from this grant. 
 Dr.
 

Solon is expected to devote 10% of his effort and Dr. Fernandez 30% of
 

his effort to the project. 
The value of this over three years is estimated
 

to be around $20,000.00.
 

The Nutrition Center of the Philippines and the Philippine National
 

Nutrition Council will carry the costs of the field work including medical,
 

health and nutritional staff; of all laboratory determinations; of getting
 

questionnaire information; and of work in the actual fortification of the
 

product. 
 The costs of none of these items are requested in the budget
 

for this project. 
The estimated cost of this aspect is $110,000.00 over
 

the 3 years.
 

Facilities and staff of the various institutions involved (Cornell,
 

CIM and NCP) including office space, libraries, laboratories etc. will be
 

available at no cost to the project. The value of this cannot easily be
 

estimated.
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 2,000.00
 

(3) Non-expendable equipment 
 Nil
 

(4)Expendable equipment and supplies3 (including
 

office expenses) 
 2,000.00
 

(5) Travel and subsistence
 

(a) Two round-trip (Principal Investigator and
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(c) Per diem4 
1,200.00 
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Year 1 (continued)
 

Amount U.S.
 

(6) Publication costs and communications5
 

Journal articles, preparation of reports,
 

reporting at meetings, etc. 
 2,000.00
 

6
 
(7) Other direct costs


Key punching, computer, statistical analysis, etc. 3,000.00
 

(8) Total Direct Costs 
 33,370.00
 

(9) Indirect costs 55.1% of Cornell salaries off
 

campus ($13,070.00) 
 7,202.00
 

(10) Grand Total 
 $40,572.oo
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months at $250.00 p.m.) 1,500.00 

Secretary in the Philippines (12 person months 

at $150.00 p.m.) 1,800.00 

Cornell Research Assistant 5,200.00 

21.5% fringe benefits of $15,600.00 Cornell 

salaries and wages (other than students) 3,354.00 

(2) Consultant fees and expenses (10 days at 

$100.00 p.d.) 1,000.00 

(3)Non-expendable equipment Nil 

(4)Expendable equipment and supplies3 (including 

office expenses) 2,500.00 

(5)Travel and subsistence 

(a) Three round-trips U.S.-Manila (Principal 

Investigator, Consultant, Research Assistant) 

and one round-trip Manila-Ithaca 8,000.00 

(b) Local travel in the.Philippines 600.00 

(c) Per diem4 1,400.00 



Year 2 (continued)
 

Amount U.S.
 

(6) Publication costs and communications5
 

Journal articles, preparation of reports,
 

reporting at meetings, etc. 1,500.00
 

6
 
(7) Other direct costs
 

Key punching, computer and statistical analysis, etc. 3,000.0O
 

(8) Total Direct Costs 45,454.O0
 

(9) Indirect costs 69% of Cornell salaries on campus 

(of $5200.00) and 55.1% off campus (of $15,600.00) 12 164.00 

(10) Grand Total $57,618.00
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Year 3 Jan. 1, 1980 - Dec. 31, 1980 Amount U.S. $ 

(1) Salaries 

Principal Investigator (Dr. Latham)1 Cornell 

University Nil 

Project Director (Dr. Solon) Nil 

CIM Associate Director (Dr. Fernandez) Nil 

Cornell Research Associate2 (8months at 

$14oo.oo p.m.) 11,200.00 

Computer Programmer inthe Philippines (4 person 

months at $300.00 p.m.) 1,200.00 

Secretary in the Philippines (4 person months 

at $180.00 p.m.) 720.0 

Cornell Research Assistant 6,000.00 

21.5% fringe benefits of $11,200.00 Cornell 

salaries and wages (other than students) 2,408.00 

(2)Consultant fees and expenses (20 days at 

$100.00 p.d.) 2,000.00 

(3)Non-expendable equipment Nil 

(4)Expendable equipment and supplies3 (including 

office expenses) 2,000.00 

(5)Travel and subsistence 

(a)Two round-trips Ithaca-Manila (Principal 

Investigator and Research Assistant) and 

one one-way Manila-Ithaca (Research Associate) 5,000.00 

(b)Local travel in the Philippines 400.00 

(c)Per diem4 1,200.00 

(6)Publication costs and communications5 

Journal articles, preparation of reports, 

reporting at meetings, etc. 2,500.00 
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Yea 3(continued) Amount U.S. 

(7) Other direct costs
6 

Key punching, computer and statistical analysis, 

etc. 2,500.00 

(8) Total Direct Costs 37,128.00 

(9) Indirect costs 69% of Cornell salaries on campus 

(of $6000.00) and 55.1% off campus (of 

$11,200.00) __9,863.00 

(10) Grand Total $h6,991.oo 
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Total Direct Costs
 

Year 1 $ 33,370.00 

Year 2 45,454.00 

Year 3 37,128.00 

Total $115,952.00 

Total Indirect Costs 

Year 1 $ 7,202.00 

Year 2 12,164.00 

Year 3 9,863.00 

Total $29,229.00 

Grand Total (Direct and Indirect) 

for 3 year study $145,181.00 

1 Dr. Latham is expected to devote 10 to 20 percent of effort to the
 

project but no reimbursement for salary is being requested.
 

2 Cornell Research Associate will be based in the Philippines but will
 

be entitled to Cornell fringe benefits.
 

3 Approximately 50% to be spent in the Philippines and 50% at Cornell.
 

4 Per diem is for those travelling away from the duty station, mainly
 

from U.S. to Philippines.
 

5 Will be spent mainly at Cornell.
 

6 About 70 percent is expected to be spent in the Philippines and 30
 

percent at Cornell.
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Preface
 

This report to U.S.A.I.D. constitutes the final report in respect
 

to "Research to determine the cost and effectiveness of alternate Mang
 

of controlling vitamin A deficiency" and "Evaluation of three alternate 

strategies to prevent xerophthalmia in children in the Philippines".
 

These projects in the Philippines received support from U.S.A.I.D.
 

for the Cornell component. Other financial assistance was received from
 

the National Science Development Board of the Philippines and from the
 

World Health Organization in Geneva. UNICEF donated vitamin A capsules
 

and Hoffmann-La Roche provided valuable technical assistance. Union
 

Chemicals (Manila), the Philippine associate of the Ajino Moto Company 

of Japan, cooperated with the team in the fortification o.' their produt.
 

Assistance has been received from numerous people in all these
 

organizations and in others during the three years of the project. 
We
 

are grateful to all of them and to the staff of the Office of Nutrition
 

of U.S.A.I.D., all of whom made the completion of the task possible.
 

The government of the Philippines and the Nutrition Center of the Phil

ippines provided cooperation. Above all we are extremely thankful to
 

the families in the 12 barangays in Cebu who were central to the study
 

and whose patience, cooperation and friendliness were essential and much
 

appreciated. 
We believe that the help of all of these will contribute
 

to the control of vitamin A deficiency and a scourge of blindness in
 

the Philippines.
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CHAPTER 1 

INTRGD CTION 

This pilot project attempts to systematically determubwe 

the best programs for eliminating xarophthalmia in the Philip

pines. The goals are to: 

1. 	 DetermAine the magnitude of xerophthalmia, or severe 

vitamin A deficiency in one region in the Philippines; 

2. 	 Understand the relative importance of the various 

factors associated with xerophthalmia; 

3. 	 Design optimal programs for eliminating and prevent

ing xerophthalmia for different ecological condi

tions; and 

4. 	 Determine the nutritional and economic effects of 

each program aftei the programs have operated for 

one and one-half years. 

The need for systematic planning tq develop useful 

strategies and programs for combatting malnutrition has become 

widely recognized in recent years. This stems partially from 

the major changes in the perspective on human resource develop

ment and the numerous technological breakthroughs which have 

led to rc -ewed interest in specific nutrition interventions. 

Further, planners-have becc.e increasingly aware of the deve

lonental efforts of the previous decades which have benefited 

not those most in need, but the middle and upper classes of 

society. These previous investment-oriented developmental
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employment, income distri
approaches ignored the issues of 

bution 6nd other major welfare issues such as nutrition. 

This interest in nutrition has meant that more efforts 

are being directed towards developing effective 
nutrition 

This would ideally include four steps:strategies. 


(1) a determination of the magnitude of the general 
or spe

an understanding of the importcific nutrition problem; (2) 


ance of various determinants of this nutrition problem;
 

means of eliminating, alle
(3) 	 an analysis of the optimum 


and (4) an evaluation
viating, or preventing the problcm; 


benefits resulting

of the health, nutritional and economic 


from its elimination.
 

The 1970's represent the decade of equity considerations
 

for many interested in the development of low income nations.
 
/ 

Attention is being focused on directly reaching those most in
 

need through various health, nutrition and other 
programs as
 

as through enhanced employment opportunities, etc. The
well 

represent the confluecice 
term rural development is often used to 


It is
 
of all these interests as it relates to rural areas. 

recognized that in the )ast rany developmental programs intended 

40 or even 50% of the population simr.y
to reach the bottom 30, 

have not met this goal.
 

advances in agricultural, nutritional,At the same time, 

nutrition intervention
and health technology have allowed some 


framework of most
 
programs to be developed dthLn the present 

low-income nations without waiting for major economic 
transi-


Examples of this are the Green Revolution
tions to take place. 


recent advancesIn the nutrition area,and malaria eradication. 
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exin fortification and synthetic nutrient technology provide 

citing new possibilities. For instance, minimal costs are in

volved in the fortification of salt with iodine or the provision 

of children with massive dose of capsules of vitamin A. 

The Nutrition Planning Process and This Pilot Project 

Th, first step was the determination of the general nutri

tion problem. This included the identification of the particular 

segment of the population affected (age, sex, rural/urban, etc.) 

on the island of Cebu through the use of household and indivi

dual dietary surveys; biochemical, anthroponstric, and clinical/ 

medical examinations. 

The second stage proceeded at two levels. One level exa

.ined the various factors related to xerophthalmia in a strict 

cause-and-effect framework. The nutritional problems were 

viewed as an aspect of health and examined for the medical, 

environmenl2, as well as nutritional factors. This analysis 

determined where nutrition intervention can take place. 

The second level considered the possible nutrition inter

ventions with other non-nutrition programs. To maximize or
 

improve the nutritional status of a population or any target 

group, numerous points in a social system need to be examined. 

There are many ways to improve the nutritional status without 

direct nutritional intervention. Some of these are: the pro

vision of jobs; subsidization of food through price manipula

tion or direct distribution; technological change to improve
 

the yields or nutritional content of various food crops; and 

the elimination of infectious diseases which interact synergis
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tically with food ingestion to increase dietary needs or 

to cause malabsorptien. It must be determined how interven

tion, through these and other non-nutritional approache., 

would substitute for or be complementary with direct nutri

tonal intervention such as child feeding or fortification 

programs. 

Once the link between the various forms of development 

and nutritional change are made, the point of. nutritional 

intervention is determined. Often, cf course, nutrition inter

vention programs will not be as meaningful in the broad context 

of national development as other developmental programs will be. 

It is important -that the nutritional programs not be developed 

in a vacuum. 



CHAFTER II 

OF VITAMIN A DEFICIC!*BRI.a BACKGRGUND 

A. Introduction 

In natural situations a pure vitamin A deficiency
 

as an isolated condition, especially in Aiia.
seldom eXi.ts 

Rarely does the deficiency of Vitamin A occur without the 

of other nutritional deficiencies or in conjunctionpresence 

with other disease. Many'. forms of malnutrition occur in the 

presence of infectious and parasitic diseases which often are 

Thus the can
interacting synergistically with malnutrition. 

ditions of interest here, xerophthalmia and keratcmalacia, 

as protein,concurrently with dietary deficiencies such occur 


calories and riboflavin and with diarrhea and other forms of
 

Vitamin A deficiency produces

infectious or parasitic disease. 

concerneda variety of pathological lesions but this study is 


chiefly with the deficiency as it relates to the eye and to the
 

are the most

resultant blindness, mortality and morbidity which 

significant consequences of this deficiency.
 

Xerophthalmia is the general syndrome which covers all
 

eye lesions and the general public health problem 
implied in
 

vitamin A deficiency. The affix xero- suggests a dryness,
 

of the eyeball. Keratomalacia relateslusterless condition 


cornea -wilhulceration and loss of

to the softening of the 

vision.. The root malacia differs from xero as it is the
 

and melting process which follows xerophweakening, softening 


thalmia. This last stage of xerophthalmia may develop very
 

rapidly.
 

*This discussion represents the synthesis of many scientific
 
of vitamin A and xerophthalmia.papers dealing with various aspects 

sources at a later date.A more detailed study will document these 
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Vitamin A includes the Rreformed vitamin. A (retinol) or 

the pro-vitamins A or carotenoids. Preformed A is ready for 

utilization by man while the preformed carotenes must be con

verted to vitamin A in the intestines of man. It should be
 
noted that the preformed A is 
 four to six times as efficient 

as the beta. carotene in that much of the beta caroten, is 108t 
in the process of absorption and conversion before it can be
 

utilized by the human organism.
 

B. 	 Consequences of xerophthalmia
 

A deficiency of 
vitamin A affects many central life 

.processes of the 	human organism. Many of thest. relationships
 

may have important economic manifestations which will be dis

cussed 	later. The following are some of the relationships: 

a) Resistance to infection - a deficiency lowers the 

resistance to infection in general and especially 

lowers the integrity of the epithalial tissues.
 

Vitamin A is synergistic with almost all infectious
 

diseases in which the relationship has been studied.
 

Children and adults with xerophthalmia are highly
 

susceptible to infections, particularly the respira

tory and genito-urinary systems. 

b) Reproduction - vitamin A is essential for the normai
 

functioning of the reproductive system;
 

c) Utilization of dietary protein -
 The addition of vitamin
 

A increases the utilization of protein. 
On the other 

hand, a deficiency of vitamin A may reduce food intake 

and growth.
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d) 	 Visual cycle - vitamin A is essential in the forma

tion of rhodopsin. Rhodopsin is important for vision 

in dim light. Furthermore, blindness is a common 

occurrence for those who have suffered from xeroph

thalmia. Coften the lesions are asymetric; the 

numbers of people blind in both syes and one eye 

is about equal. Disagreement exists on this point. 

In one study, among the survivors of xerophthalmia, 

27%were blind, 59% had greatly reduced vision and 

.only 14% had undamaged eyes. McLaren estizated 

that a minimum of 1 in 800 children surviving the. 

age of 5 in Indonesia would be totally blind from. 

xerophthalmia. 

e) hortality - vitamin A deficiency greatly increases 

the mortality rate of children. Between 25 to 60 

perecent of those with xerophthalmia die. bserva

tions in India suggest 50 per cent survive while in 

areas of North Africa survival may be a rarity. At 

the same time, many children with xerophthalmia die 

of 	kwashiorkor or nutritional marasmus who might 

otherwise survive and become blind. 

C. 	 butritional and Biochemical factors 

Two of the key processes which determine the effects 

of dietary intake over time on the human organism's vitamin 

A nutriture are the absorption and conversion of the preformed 

beta carotene. The biosynthesis (conversion) of vitamin A 

from beta carotene takes place mainly in the intestinal mucosa, 



during the absorption of dietary B-carotene. The presence 

of various diseases interferes with this absorption process 

of either carotene or vitamin A. Acute febrile infectious 

disease and perhaps also diarrheal disease have a trigger 

effect, which cannot always be explained by depletion. 

Basically the provitamin A (carotenoids) is converted
 

into retin&l(vitamin A) and then absorbed. Fat affects the. 

amount of carotene absorbed since vitamin A is a fat soluble 

vitamin. Protein deficiency markedly depresses the intestinal 

conversion of beta-carotene. After absorption, the nutrient 

is either uti ized or stored. A study carried out in India 

showed that mild protein calorie malnutrition does not impair 

the absorption of beta-carotene. Protein is necessary for 

the utilization of the vitamin A and is also responsible for 

the transport of this A (retinol) in human plasma while vita

min E affects the utilization and also the storage of the A 

in the liver. Scientists are finding that some vitamin A is 

stored in skin and muscle. 

Previously it was mentioned that vitamin A affects pro

tein metabolism, reducing the utilization of the ingested 

protein. A severe protein deficiency may prevent vitamin A 

from reaching the liver rnd keep the remaining reserves unavail. 

able to the other tissues of the body for utilization. This 

does not mean k.orashiorkor or xerophthalmia will necessarily 

occur concrrently. Rather, this means programs which provide 

protein and subsequently accelerate the rate of growth in 

children, may produce the appearance of xerophthalmia.
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An unrelated but important factor is the effect of mater

nal nutriture. Poor maternal vitamin A nutriture resalts in 

a low storage in the unborn child and a low cofttent of vita

min A in the mother's breast milk. 

There are several biochemical indicators of vitamin A 

nutritional s tatus. The clinical indicator used in this study 

is the xerophthalmia ranking discussed in the introduction. 

The amount of vitamin A stored in the liver can be determined 

by. a biopsy of liver tissue taken with a biopsy needle injected 

into this organ. Although this test is very useful, it may be 

painful, it produces sid- effects and complications in some 

patients and was not utilized. It is not a field test. Deter

minations of the levels of vitamin A (retinol) and of carotene 

in the serum (plasma) are the two basic methods. Also there 

is some evidence of a poor correlation between vitamin A in
 

the liver and the plasma unless the deficiency is very severe. 

The same is true for clinical symptoms of vitamin A deficiency 

and serum A levels. iart of the explanation may be the storage
 

cf vitamin A in the skin and muscle. 

The serum carotene, on the other hand, reflects recent 

dietary intake. Beta-carotene is not stored for very long; 

it is converted to vitamin A. The finding of low carotene 

levels is informative-as to the type of diet consumed over 

recent weeks and months. There is a problem with the serum
 

carotene because more of the carotenes are not converted to
 

retinol.
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The guidelines for interpreting the biochemical data 

are supplied by the Interdepartmental Committee on Nutrition 

for National Development. These are found in Table 1. 

Table 1 Biochemical Data Interpretation* 
ICNND 

Deficient Low.- Acceptable High
 

1. Plasma vitamin A
 

2. 

Ug/lOOml 

Plasma carotene 

ugl100 ml 

10 10-19 

20-39 

20-49-

40-99 

50 

2U00 

Pregnant women 

Trimester 1 20-39 40-99 Z 100 

Trimester 2 30-79 80-199 -200 

Trimester 3 40-79 80-249 Z250 

*Serum levels of nutrients in children do not differ appreciably
 

from those of adults.
 



D. 	Dietary Aspects
 

In the previous discussion, vitamin A sources were
 

described as retinal and as carotenoids. The main carotenoid 

is beta-carotene. The importance of these distinctions lies 

in the relative effectiveness in each in providing the neces

sary biological activity for the human body.
 

The carotenoids are not utilized as efficiently as
 

retinalby the human body. The standard relationship is 1 ug
 

beta-carotene equals .167 ug retinal or beta-carotene is one-.
 

sixth as efficient as retinal. The other carotenoids are much 

less efficient than beta-carotene and are given a retinal equi

valence of one-twelfth. The other standazd of measurement for 

vitamin A activity is International Units (iU). One I.U. of.
 

vitamin A is equivalent to 0.3 ug 6f retinol.
 

These relationships are significant, especially when
 

carotenoids provide 65-95% of the total vitamin A activity
 

in the diets of the develcping areas. The principal sources
 

of vitamin A in the diets of developing areas are*fruits and
 

vegetables-predcminantly the green leafy and yellow vegetables.
 

Sources of Vitamin A
 

Foods containing previtamin A as retinal are fairly 

expensive and consumption may be prohibited by religious or 

cultural mores. It occurs widely in animal tissues, especialy 

in the livers where it is stored. The fat content of the meat, 

milk or fish may be important; the retinal is often found in 

these tissues. Thus lean meat or fish and milk from which the 

fat has been skimmed are almost devoid of vitamin A. While 



fish provide an excellent source of vitamin A, sun dried fish 

loses most of its vitamin A value. "Eggs are an excellent 

source of retinol and may prove to be a practical method of
 

supplementing vegetable diets."
 

Beta-carotene is found in all the green parts of plants.
 

Green leafy vegetables, such as the young leaves of Ipomoea 

(sweet potato and swamp cabbage), cassava, amaranth, horse

radish, etc. are rich sources of carotenes. ... Fresh imma

ture legumes (green *stringbeans, lima beans, peas, etc.) 

before they reach the mature dried stage (grain legumes) are 

also good sources of both proteins and carotenes. Breast 

milk is another- important vitamin A (preformed) source. For 

infants breast feeding is of unquestionable importance in fore

stalling vitamin A deficiency. 

Beta-carotene is also found in abundance in red palm
 

oil, carrots, mangoes, papayas and other yellow vegetables 

and fruits. Red palm oil, a very rich source of beta-carotene 

is extensively produced in West and Central Africa and parts 

of the Far East. It is often used to treat xerophthalmia.
 

Coca, consumed in the highland areas of Bolivia, has a high 

carotene A content.
 

Carotene and retinol are relatively stable towards heat 

and in the canning and processing. In some cases such as carrots 

the foodstuff must be cooked to release all of the carotene. At 

the same time traditional techniques such as the drying of 

leaves and the storage of vegetables such as squash do not lead 

to a loss of carotene. Extensive exposure to the sun (e. g., 

sun dried fish appears to be the major cause of carotene or 

retinol loss.
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Often the main staple determines the diet content of 

vitamin A. hhen it provides little or no carotene as in the 

case of rice and white corn, the incidence of xerophthalmLa 

is very high. Thus the rice-eating populations of Asia and 

the Far East usually consume lower amounts of carotene than 

do those whose staple is yellow maize, sweet potatoes or millet. 

Requirements 

The requirements for vitamin A, expressed in weights 

of ug, vary by age and sex. The recommended daily amount of 

retinol for an adult is 750 ug (micrograms). An amount as 

low as 390 ug retinol per day is required to prevent visual 

symptoms of vitamin A deficiency in adults. During pregnancy 

the recommended daily allowances (RDA) remain constant; however, 

lactating women have an RDA of 1200 ug retinol per day. Growth 

requirements are greater for infants. At the end of three and 

five months 420 ug/day or about 69 kg. and 50 ug/kg, res-

pectively are recommended. Table 2 rbports the recomminded 

levels of retinol.
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Table 2 

Recommended Intake of Retinlat Various Ages 

Recommended Inter- Recommded 
Age intake ug re- national Age intake ug re- I. U. 

tinol per day units tinol per day 

0-6 months 	 7-9 years 400 1333 

6-12 months 300 1000 10-12 years 575 1917 

1 year 250 833 13-15 years 725 2417 
(boys-girls) 

2 years 250 833 

i6-9 years 750 2500
(boys-girls)
 

3 years 250 833
 

4-6 years 30 1000 Adults 750 2500 
(man-woman) 

Note: For diets containing both carotene and retinol, adjustment 
must be made as described in the text.
 

_/ 	 For infants 0-6 months, it is accepted tLat breast feeding by 
well-nourished mother is .he best way to satisfy the nutritional 
requirements for vitamin A. 
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E. Etiological Relationships
 

The incidence of xerophthalmia differs 
from area to arO.
 

The causes of this
 
with the same vitamin A dietary intake. 


as
 
disease are complex and vary seasonally 

and by age and sex 


these factors are related to 
food supply, disease, poverty 

and
 

This section sum
urbanization and numerous cultural forces. 


marizes these factors, in particular 
the issue of age and sex.
 

A common profile begins with the 
pre-school child who
 

is undernourished but does not display 
clinical symptoms of
 

Then the
 
xerophthalmia or any other form 

of malnutrition. 


child becomes infected with a 
serious gastrointestinal or
 

respiratory infection at the age of 3 
which precipitates xeroph-. 

A month later the child's vision 
becomes blurred and 

thalmia. 


the mother takes the child to a 
local clinic 20 miles away.
 

The child's condition is irreversible
 too late.
But, it is 


and eyesight in both eyes is lost.
 

Dietary factors 

A low intake of vitamin A or carotene 
can be consumed
 

by a child or by the infant because 
the milk of the mother is
 

In Java, the vegetables and young
 low in these nutrients. 


pulses are placed in a soup (sajur) 
along with peppers and
 

This soup is very spicy and many children
 
other spices. 


Thus, the children consume very 
little co

refuse to eat it. 


In some areas in Java among the 
poor there are periods
 

tene. 


right before the rice harvest when 
no sources of carotene are
 

available and the dietary-related 
incidence of xerophthalmia
 

is high. In Europe, xerophthalmia used to appear 
in the spring
 

after the provitamin A reserves were 
exchausted at the end of
 

a greenless winter.
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Other examples of dietary causes are kwashiorkor and 

the resultant effects on the metabolism of vitamin A, a low 

intake of dietary fat lowering the intestinal absorption of 

all forms of vitamin A (especially the carotenes), and a ral

distribution of food in the family resulting in the good 

sources of retinol and beta-carotene being given to the child 

very sparingly. In one study of 180 children -with xeroph

thalmia, 90% of the children were classified as malnurished. 

Disease 

The direct effects of various diseases on the absorp

tion of retinol and carotene were already highlighted, Most 

authors associate the average case of xerophthalmia, especially 

hookworm,keratomalacia, with diarrhea, measles, tuberculosis, 

or ascaris. The diarrhea months occur simultaneouslyfever 

with the highest incidence of xerophthalmia cases in Japan, 

Korea, South Asia, and the Near East and North Africa. Often 

barleythe onset of diarrhea leads to a reduced diet of rice, 

water tea or herb infusions. This exacerbates the problem.. 

Xerophthalmia cases frequently come in waves. These prove to 

depend rather more on epidemiological. variation of the conta

gious diseases of childhood than on seasonal variation of food 

intake. Some conflicting evidence on the relationship between 

xerophthalmia and diarrhea has been presented. 

The best documentation of the effects of various diseases 

on the incidence of xerophthalmia was a study done in North 

Vietnam. Two distinct periods with a high incidence occurred. 

summer months there were numerous cases of intestinalIn the hot 

the cold season, the inciinfection. In October to December, 
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dence of respiratory infection was high. The incidence of
 

xerophthalmia 
 related directly to these diseases and was
 
highest during these 
two periods. Measles, tuberculosis, 

ascaris and giardia are some of the diseases which can increase 

the incidence of xerophtha ia. Most of this information has 
come from studies of children admitted to hospitals and has not 
followed children over a period of time. Thus these associa

tions might be spurious in the sense 
that these diseases do.
 

not trigger xerophthalmia. It is, 
 of course, possible that
 

xerophthalmia triggers them.
 

Poverty
 

Xerophthalmia 
 is felt to be a poor man's disease. Rarely 

is a case found among middle income or rich children. For exampla 

in Jogjakarta, Indonesia, Oomen collected 11,000 case histories 

(of xerophthalmia) from the free clinics, but not one while scan

ning thousands of records of paying patients. 

Urbanization
 

The rapid urbanization of the past, several decades has
 

produced hundreds of squatters Colonies and slum areas in 
 large 
and small metropolitan areas. Alternately termed bustees, 

Jhuggi, Jhonpris, urban barrios, or shanty towns, these urban
 

villages or squatters colonies are the scene of some of the 

most seriously m-lnourished children. 
The existence of most
 

inhabitants in the urban villages is marginal; the chief occu
pations are the crafts of basket-weaving, clothes washing, etc., 
and similar marginal urban occupations such as pulling rickshaw, 

or selling sugar water on a corner. Often their destitution 

forces them to resort to begging. 
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Thpse people carry their old food habits with then to 

the cit t-s. They often will consume only the same grains, 

fruits and vegetables which they had available in their villa

ges. Grains are obtained, though they may be much more expen

sive. These staples will be purchased first. However, the 

often cannot be obtained. more perishable fruits and vegetables 

When they are available, the quantity purchased is much Iow 

than that same family would have consumed in rural areas. 

of the fruitsAnother factor is important. In rural areas, many 

When a
and vegetables are consumed with little or no cost. 

price is placed on these foods, families are most likely to 

consume less of them and more of their staple food which is
 

usually low in carotene.
 

The unavailability of fruits and vegetables in the
 

urban market is a second factor in the different levels of
 

In the
consumption of these foods in urban and rural areas. 


usually produced as aPhilippines fruits and vegetables are 

Most often farmers normally produce
cash crop by the Chinese. 


only for their own consumption.
 

There are detrimental social forces which become import

food induceant in urban areas. The advertising of commercial 

these much more expensive foods and many families to purchase 

Or, the mother may be forced
their nutritional status suffers. 


The substituteto work and be unable to breast feed the baby. 

of baby milk is diluted or fedof powdered milk or other forms 

Often the skimmed milk isin smaller quantities to the child. 

lost with the skimed-offnot fortified to replace the retinl 

fat.
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Before World War II xerophthalmia attracted much attentia 

in Siagapore where it was related to the use of artificially fed 

infants. For a long time the powdered skimmed milk sent to deve

loping areas from the U.S. through Public Law 480 was not forti

fied. Now U.S. exports of powdered skimmed milk are fortified 

with vitamin A. 

Age-Sex 

Incidence of xerophthalmia trends in ago rates are the 

same for males and females. The peak incidence is during the 

third year. The incidence is much higher among males; this 

gap increases with age. The statistics vary slightly but the 

general ratios are about 58%males: 424 females for preschool 

children age 2-5; 85% males: 15% females, ages 10-13; and 8'i% 

males: 13% females, ages 14-24. Oomen and Ten Doesschate feel 

this bias toward the male sex (higher incidence of xerophthal

mia) is an intrinsic factor just as is the relationship between 

xerophthalmia and protein malnutrition. 

In the geography of xerophthalmia, climate plays a role 

far different from what one would suspect. The humid, rich 

and green tropics where carotene sources are plentiful, espe

cially in the Far East often have a high incidence of xeroph

thalmia. These also are the rice-eating areas and the areas 

with the greater incidence of gastrointestinal infection. Also 

these are the poor and more highly populous areas. 

A very high incidence is found in the slums of Manila 

and Cebu City, Saigon, Dacca and the large cities of Southern 

India such as Madras and Hyderabad. 
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Among the regions of the world the most prevalent'and 

serious problem is found in South and Eastern Asia, the Far 

East, North Africa, and parts of the Near East. And a less
 

serious problem is found in Central and South America, and
 

North Asia and East Africa. The lowest incidence in the 

developing world is in West Africa where cooking in red palm
 

oil is common. Few cas.9 are found in the Caribbean. 



CHAPTER 3
 

VITAI.N A DEFICIENCY IN CEBU 

A; Survey Design 

The survey was conducted in four e ogical zones: 

urban squatter and slum areas; urban barrios (fringe of cities);
 

coastal barrios; and hinterland semi-mountainous barrios. The" 

areas were selected because they represented four major economic
 

and nutritional geographic groupings in term 
of diet, market 

accessibility, sanitary conditions, labor markets, etc. This
 
means each area may have different public health problems 
or 

have the same problems caused by different factors. Further

more, 'the delivery systems for public services such as health 

and nutritional care may be very different.
 

Three separate areas were selected in each zone. 
This
 

was done so three different programs could be run concurrently
 

in separate areas 
within each ecological zone. 
Also the repre

sentativeness of the survey data is better. 
This design is
 

shown in Figure 1 for three possible programs in each zone.
 

There were approximately 100 children aged 1-6 and 40 children
 

aged 7-15 selected from each of the twelve areas for a sample
 

population of about 1700 children. 
Stratified sampling proce

dares were followed by obtaining the necessary socioeconomiC,
 

cliical.and biochemical information from each child and his/
 

her family. Each barrio was separated into ten sections and
 

subsamples of ten children 1-6 and four children 7-16 were
 

taken per section.
 



Figure 1 

RESEARI. DESIGN
 

FOUR ECOLOGICAL ZOES
 

I II III IV 

RURALSURBAN 	 URBAN RURAL
SA 	 'FRINGE COASTALl HIWET* 

PHI 	 C-PHI MGCAP- PHI 145 CA-
SULE2 SULE SULE SULE. 

12 AREAS
 

EACH 	 ZONE
 

DIFFERENT ECONOMIC, HEALTH, DIETARY CONDITIONS
 

SAIPLING BASIS
 

NO COPMUNICATIC14 BETWEEI 12 AREAS ACCESSIBLE
 

SIZE; OVER 300 FAMILIES EACH
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Demographic and Socioeconomic Background of Sample Population
 

Nestled in the middle of the 7,000 Philippine Islands is
 

the center of trade and comerce for the central section
 

B. 


Cebu 

of the Philippines and Cebu City, the second largest metropolitan 

in the country. The cultural heritage of Cebu is rich and old.
 

It vas a major port of comerce with Chinese, Cambodian (Sawwnk

halok), Sidmese., and Arab traders centuries ago. It enjoys the
 

distinction of being visited by the Portuguese explorer,
 

Fernando do Magellan, in 1521. Indeed Magellan was killed by
 

Lapulapu, a warrior-hero there. The Spanish era began as
 

Cebu's (Zubu then) Rajah and his wife were baptized as Christians.
 

Since that time people in Cebu City have developed from
 

a fishing and trading center into a busy center of education,
 

industry, and commerce. The metropolitan population is close
 

half million people who are especially famous for theirto a 

very sweet mangoes.
 

Cebu has a moderat climate with about 70 inches of rain
 

a year. It is sheltered by islands on all sides and does not
 

suffer from the serious typhoons which affect many of its
 

Coconut and corn are the principal agricultural
neighbors. 


products on this elongated mountainous island. It is one of
 

the most densely populated areas in the Republic of the Philip-. 

pines.
 

The twelve barrios and squatter areas included in this
 

study are located in and on the fringes of Cebu City, and up
 

to 60 miles south of the city. They vary in topography from
 

on the tophinterland barrio which has many houses nestled 
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of mountains to the beautiful coastal barrios to soz squattr 

areas which can get semi-flooded during the mild monsoon season. 

The sample population is quite homogeneous. Over 95% of
 

the sample is Roman Catholic and most of the remainder adhere 

to religious groups which have split off from the main Catholic 

Church for political reasons. Other than 1-2% of the people who
 

have Chinese, Moslem, or Spanish (Mestizo) background, the rest 

fall into a Filipino ethnic group. No big cultural differences 

separate these groups like one would find in India between two
 

castes in the sami village. Cultural differentiation based on 

caste allowed Levinson to understand many behavioral character

istics based, on whether a household was a Jat or a Ramdasia. 

Among the Cebuano sample, no ethnic, occupational or income 

group held to a pattern similar to those found in other regions 

in India and so many other countries. Similar differences would 

be expected in the Negrito and Moslem areas in the Philippines. 

The belief and other behavioral patterns which exist in the 

sample population appear to be based on numerous other factors 

which do not allow a simple delineation of groups.
 

The population isyoung. Of the persons studied in the
 

662 families, the majority are under 12 years of age and 64.25% 

are younger than the age of 20. Partially this is the result 

of the more rapid population growth of the Philippines. How

ever, the sampling techniques of accepting only families with 

at least one child younger than seven was important in produ

cing such a young sample. According to the 1970 Philippine 

census, only 53.15% of the population was younger than 20. 
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large family sizes.The rapid Filipino growth rate results in 

the sample the average family has 6.14 members. TheAmong 

of relatives and other non-nuclear family membersinclusion 

who live in the same house raises this average to 6.77 peoples 

of families is larger-in the ruralper household. The size 

Also both the family and household size areas (see Table 3). 


increases with rising incomes.. Income quartile 1 represents
 

25% of the families in terms of their f.unily income while 

quartile 4 represents the 25%with the highest inceme. 

The sample population is very poor. The average houmse

hold per capita income is $71. The inccms are highest in the 

rural coastal barrios and. lowest in the squatter areas (Table 4). 

There is a large increase in per capita income between the first 

three and the fourth income quartiles, This .i representative 

of the large income disparity between the rich and the poor in 

These income quartiles group the households acthis region. 


cording to their relative position wi'thin their own. zons. Thus 

the income range of each qartile '.cis from zone to zone. 

This quartile breakdown into about .65 familics per quartile 

or 40 per quartile per zone is uset .:-quently in thiu analysis 

to allow us to understand the distdibution of variou factors 

between income classes.,
 

The sources of this household income for the total sample 
are found in. t:ibe 5. Credit and oi:her fonm of deficit finan-

Ciung 'were not ircluded in this int:z.nc: data which are the basis 

for all precedirig disc-.iwsions of .1lcuimc. e first interesting 

....ssu is that 75%, oK' the t-amilie.; h've a how;eho]d income less 

than $454.73. This is surprisingL.)r imilar to the results from 



Table 	3 


Urban
 

Squatters 


Barrio 


Rural 

Coastal 


Hinterland 


Total 


Incone 	quartile 

1 

2 

3 

4 


Total 
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Size of Family and Heusehold 
(Average number) 

Famil~yHoshl 
size sie 

5.92 6.66 
6.10 6.69 

6.27 6.87 

6.30 6.89 

6.14 6.77 

4.83 5.30 

6.47 : 6.99 

6.5o 7.14 
6.73 7.67 

6.14 6.77 
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Table 4 Total Household Income Per Capita* 
(U.S. Dollars) 

A r "e a 
.U r b a n R u r a 1Income 


Coastal HinterlaM Total
 
quart4le Squatter Barrio 


--1 12 14 	 17 21 16 

49 3442 	 45 42 

71

3 	 68 64 85 67 


136 153
4 128 169 181 

"71Total 63 72 83 66 


Includes all cash and in-kind income sources but excludes 
three 

families from quartile 4 with incomes greater than 20,000. 
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Table 5 Scurces of Total Household.Income (per year in U.S. dollars), Total Population
 

Contributions
 
from. other 

Cash :Income household
In-kind Incomea/ 

Garden Farming Fishing Farming Fishing Business members Total 

% , % % % % % % house- Per Ca
pitaIncome total total Total Total total Total total hold 


Quartile Total income Total income Total income Total income Total' income Total income Total income income Income 

First 8.99 9 5.36 5 1.49 1 -2.50 -24/ 1.84 2 67.25 A7 18.04 18 100.46 16.01 

Second 10.10 4 4.57 2 5.53 2 1.00 0 5.35 2 240.97 87 10.39 4 277.90 43.91 

Third 14.06 3 7.23 2 6.41 1 1.19 0 8.04 2 403.60 89 14.20 3 4 4.73 70.68 

Fourth 21.42 2 10.15 1 10.39 1 3.39 0 20.06 2 925.04 90 37.27 4 1027.72 153.11 

Total 13.61 3 6.82 1 5.93 1 .76 0 8.78 2 407.13 88 19.92 4 462.94 70.59 

A major value of in-kind income in Philippine government statistics, the rental value of owner-occupied homes were not
 
This group represent about 1/3 of the in-kind income of the Philippines in 1971 (10, 139-E).
includod in this study. 


WAll negative values are the result of all costs being attributed to the farming and fishing cash income during the 
coding process and not being allocated proportionately to the in-kind aspect. 
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a 1971 Filipino government study of income. In 1971, 74.3% " 

the Eastern Visayan families had an income less than $448. 

to note the decline in the relativeSecond, it is interesting 

from the gardn ascentribution of in-kind income, especially 

household income increases. In the first quartile, 15% of the 

incrme is from in-kind (home production) sources and in the 

fourth quartile, only 4% comes from these sources. Also the 

contribution of household members who do not belong to the 

nuclear family declines from 18% in quartile 1 to 4% in quart

coile 4. These are relative decreases, while the absolute 


contributions
tribution of in-kind and nonfamily member to 

household increases as income increases. 

The fathers have more education than the mothers but 

malesthe differences are smaller than is found between and 

females in most Asian countries. Most of the parents have 

The urban parents, in general, are'3-7 years of schooling. 

more educated than the rural ones. (Table 6) 

The last issue is the description of the wealth of this
 

Given tne ci nccms it is riot surprising thatpopy, atlon. 


most of these .'ailieL posse5s few expensive items. Tradition
 

ally land has been peaceived as a key factor in the wealth of 

most Filipino families. In the more densely populated island 

of Cebu, we would expect this to delineate clearly the. econe 

position of most families. This does happen for the richer 

families. The diffjrence in average land owned by the first 

three quartiles and the. fourth quartile is almost one-half 

The difference
hectare or greater than one acre (Table 7). 
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Table 6 Distribution of Mothers by Education Level 
(percent)
 

A rea
Education 	 Urban Rural

level Squatter Barrio Coastal Hinterland Total
(years of schooling) 

None 
 13.1 12.9 7.0 16.6 12-5
1-2 	 7.4 3.5 
 5.1 8.9 6.2
 
3-4 	 12.5 28.8 26.6 29.3 24.0.5 39.2 23.5 36.78-9 l. O1 26.1 31.4.. 

10-91 11.4 10.0 10.1 .6.47.0 8.011 8.0 10.0 7.0 	 9.5 

Total 100.0 100.0 100.0 100.0 100.0 

Distribution of Fathers bY Education Le. el 
(percent)
 

Ar e a
 
Education 
 Urban Rural

level Squatter Barrio Coastal Hinterland Total 
(years of schooling)
 

None 13.1 12.4 12.0 12.7 12.7
1-2 3.4 10.6 4.4 12.7 7.73-4 14.2 14.1 19.6 26.1 18.3 a /5- 24.4 24.7 31.0 24.8 26.1 
8-9 14.2 12.4 12.7 11-5 12.7
o10-1 / 17.0 -15.3 8.2 8.3 12.4


Colege"/ 1.6 10.6 12.0 3.8- 10.1 

Total 100.0 100.0 100.0 100.0 100.0 

a_	Equivalent to grade school graduate

Equivalent to high school graduate


j/ 	 One or more years. of college 
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Table 7 Total Land Ownership(hectares) 

Income 
quartiles 

Urban 
Squatter Barrio 

Rural 
Coastal Hinterland' Total 

1 .o .574 .051 .o42 .167 

2 .324 .070 .0 .029 .112 

3 .045 .148 .110 .170 .117 

4 .888 .512 .174 .779 .5% 

Total .310 .324 .083 .255 .246 
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is even greater for the families in the top 10%income group 

(10th docile). Each of these families own about 1 hectare. 

Other forms of wealth are distributed among a small minority.
 

Ownership statistics show that: 71% own their house with 8C% 

paying no rent; only 34.1% own any type of furniture other
 

than simple benches; 5.7% own a kerosene, gas or electric
 

stove; 2.3%own a radio; 21.9% own a 
 sewing machine; 2.3%
 

own 
motor bikes and 5.1%own bicycles. 

C. Xerpphthalmia in Cebu 

1. Definition of Xerophthalmia
 

Xerophthalmia literally means "dry eye" and in this
 

restricted sense is a term used 
exclusively by ophthalmologistS 

to describe the changes in the eye that occur when the secre

tions oftm .paraocular glands of the goblet cells of the
 

conjunctiva dry up, 
 leading to discontinuity of the fluid films 

usually present over the surface of the conjunctiva and cornea. 

This dessication may result from a variety of clinical condi

tions, but the xerosis or dryness consequent upon Vitamin A
 

deficiency is by far the most common and important cause. 

In a broader sence, and in a public health content, the
 

term xerophthalmia was chosen to apply to the syndrome of
 

severe Vitamin A deficiency.
 

For many years there has been a need for a classification
 

of xerophthalmia to permit clearer reporting of the various eye 

changes generally agreed to be characteristic of the condition. 

The first classification scheme to gain some degree of general 

acceptance was that proposed by ten Doesschate which was based
 

on a scheme commonly used in Indonesia. The baseline figures of
 

thi.s sturly was accordingly clashified adcording to thia (Table" 8). 
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This classification was subsequently expanded to include 

also night blindness and corneal sequela. (Table 9). This w 

done in view of the diffoulty in attaining desired objectivity 

of ocular findings especially in the category of conjunctival 

xeroas. 

Serum A values were classified according to ICNND stan

dards described. earlier in this report. 

2. Criteria for Community Diagnosis of Xerophthalmia and
 

and Vitamin A Deficiency 

Application of the classification alone for the purpose 

of arriving at a conclusion as to whether or not a xerophthalmia 

problem of public health magnitude exists in a community has se

veral shortcomings. Certain of the indicators lend themselves 

more readily than others to field use. X1A, conjunctival xsro

sis, is especially Liable to misinterpretation. In the absence 

of other indicators a decision about the presence or absence 

is The classificiiof cniunctival xerosis highly subjective. 

tion alone provides no indication as to how serious the situa

tion may be in comparison with past experience "and conditions 

that, whenelsewhere. Some criteria, admittedly arbitrary, 


of public health niagnitude might
fulfilled, suggest a problem 

be useful. The new classification is based on only one method 

- i.e., clinical.of examination for assessing Vitamin A status 


Incorporation of biochemical assessment is desirable to provide
 

additional information of an independent nature for community
 

diagnosis of xerophthalmia and Vitamin A deficiency.
 

The following point prevalence rates are suggested as
 

criteria:
 



- 34 	-

Clinical 

M.B in more than 2.0% of the population at risk 

X2 + X3A + X3B in more than 0.01% of the population at rish 

XS in more than 0.14 of the population at risk 

Biochemical 

'Plasma Vitamin A level of less than 10 mcE/100 ml in 

more than 5.0% of the population at risk 

In a vulnerable population the presence of one or more 

of the three clinical criteria should be considered as evidence 

of a xercphthalmia problem. The biochemical criterion is only 

indicative of significant Vitamin A deficiency and may be used 

alone if the objective is to improve Vitamin A status. The 

value of corroborative evidence of more than one indicator 

has 	to be stressed.
 

3. 	 Prevalence of Xerophthalmia
 

Classification of clinical signs according to the
 

scheme proposed by ten Doesschate gave a very .highprevalence
 

of conjunctival xerosis qualified only as 'conjunctival wrinkling. 

This was a problem that clearly emphasized the need for extree 

objectivity of clinical signs and the need for association of 

wrinkling with other signs, which, together will be highly su

gestive or indicative of conjunctival xerosis . 
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Table 8 
Prevalence of Xerophthalmia - Old Classification 

per cent 

CLASSIFICATIO4 PREVALEM 

XO - Only nightblindness present 0.1$ 

X] - Conjunctival xerosis (dryness) with or 66.4 
with or withoutwithout nightblindness, 

Bitotts spots
 

0.6%X2 - Corneal xerosis, reversible changes of 

corneal epithelium 

loss of subs- 0.0%
X3A - Irreversible corneal changes, 

tance, perforations 

X3B - Softening of parts of cornea (Keratomalacia) 0.0% 

large or total whiteness 0.2%
X4 - Scars, blindness, 

of eye
 

N = 1715
 

The new classification emphasized descriptive categories
 

and had taken into account the need for the categories 
to indi-


The baseline figures were sub
cate severity of the problem. 

so many of those 
sequently reclassified according to this and 

cases previously identified as conjunctival 
xerosis on the
 

were excluded.basis of wrinkling alone, 

this classificationDetailed description of signs in 

I.is attached as Appendix 
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Table 9 
Prevalence of Xerophthalmia - hew Classification 

per cent 

SIGNS - PRINARY PREVALENCECLASSIFICATION 

X1A Conjunctival xerosis 2.0% 

XIB Bitot's spots with conJunctival 1.7% 
xerosis 

0.5%X2 Corneal xeroais 


X3A Corneal ulceration with xerosis 0.0
 

0.0X3B Keratomalacia 

SIGNS - SECONDARY 

XN Night blindness 1.8% 

XF Xerophthalmia fundus 

XS Corneal scars 0.3% 

N 1715 

The magnitude under the category XIA represents those 

cases with wrinkling and pigmentation only and were included 

in that these were the only ones with a plurality of signs that 

make up the syndrome of XIA, although admittedly, not the major

ity that is required.
 

A total of 4.2%showed primary signs and some 2.1% showed 

secondary signs, or a total prevalence of 6.3%for all categories 

of both active and non-active clinical xerophthalmia. 

Serum A values classified according to ICINND standards
 

showed sane 57% of the sample with deficient and low levels,
 

40% normal and only 3% with high levels (Table 10). It is
 

recognized that serum A levels are affected by a host of factors
 

like recent intake and disease and that expectedly, there would 
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be children with low serum A values but without clinical 'Aln 

of xerophthalmia and those with clinical sigs but with hji 

serum value&s 

The serum A values were therefore not treated .indepn

dently but in association with other data collected; more ais

nificance was attached to the mean values in the ecologi groups 

prior to and after the use of intervention methods rather than 

to individual measurements. 

Table 10 Distribution of Serum A 

o per cent 

mcg/l00 ml ICNND Category . Baseline 

below 10 Deficient 17 

10-19 Low 40 

20-49 Normal/Acceptable 40 

50 plus.. High .3 

It will be recalled that the first objective of the
 

study was to determine the magnitude of the problem of xeroph

thalmia and that from a public health point of view certain 

criteria have -Lobe ulfilled. The application of such criteria 

to baseline figures showed that two of the clinical and the sole 

biochemical criteria were more than fulfilled satisfaqtorily; 

the combined magnitudes of corneal xerosis, Keratomalacia, and
 

corneal scars, and deficient serum A levels exceeded the cri

teria figures of 0.01%, 0.1% and 5% of the population at risk.
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Table . 

Criteria for Diagnosis ofBaseline Survey Results vs. 


Xerophthalmia and Vitamin A Deficiency
 

BASEIMCRITERIA 


Clinical
 

1 flB> 2.0% 1.7%
 

0.5%
2 X2+X3A +X3B 0.01% 


0.3%
3 XS > 0;1,'-

Biochemical
 

Sert= A < 10mcg/l m > 5% 17%
 

4. Analysis of Related Factors 

a. Ecology
 

In general, xerophthalmia was found to be more
 

The highest
prevalent in the urban than in rural areas. 


prevalence was found in the urban squatter areas and the
 

lowest in the rural coastal areas (Table 12).
 

Table 12
 
Prevalence of Ocular Xerophthalmia by Ecologic Zone
 

per cent
 

Urban 
60.6
Squatter 

6.9
Barrio 


Rural
 

Coastal 
 .3.9
 

4.1
Hinterland 


4 = 1715 
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When ocular xerophthalmia is matched with serum. levelm, 

the similar ecologic relationships are obtained (Table 33). 

This means that the figures represent those with bothcases 

A levelsor deficient serumclinical signs and either low 

Table 13 

Prevalence of Xerpphthalmia : Clinical Signs Plus 

Low or Deficient Serum A Levels 

Urban 

6.0Squatter 

3-5Barrio 


Rural
 
2.9Coastal 
2.9Hinterland 

N 1715 

b. Sex 

A higher prevalence of xerophthalmia vas found 

among m4es than among females for all age groups studied 

and the difference is more pronounced in the older chil

dren. (Table 14)
 

Table 14
 
Prevalence of Xerophthalmia: Clinical Signs Only
 

by Sex and Age 
per cent
 

1-6 years 7-16 years
 

6.2 11.4Boys 


5-5 4.4Girls 


N - 1715 
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YAtching the clinical signs with low or deficient serum 

A levels shows a similar male preponderance of xerophthakl3uns 

which is again true for all aje groups (Table 15). Reasons 

for ,exdifferences in the prevalence of xerophthalmia might be 

differential vegetable consumption patterns and certain cultural 

factors.
 

Table 15
 

Prevalence of Xerophthalmia: Clinical 9igns Plus Low
 

or Deficient Serum A Levels
 

by Sex, Age and Zone
 
per cent
 

Zone A G E G R 0 U P S
 

1-6 years 7-16 years Total 
Male Female Male Female Male Female 

Urban 

Squatter 4.3 5.1 12.7 4.3 7.2 4.8 

Barrio 3.7 3.9 1.9 4.4 3.1 4.0 

Rural • 
Coastal 4.1 2.9 3.1 0.0 3.8 2.0 

Hinterland 3.4 2.1 5.5 1.4 4.a 1.8 

Total Average 4&0 3.5 5.9 2.6 4.5 3.2 

N = 1715
 



C. Age-

A peak prevalence of xerophthalmia showed in
 

the 4-6 years age group and another in the 14-16 

years age group (Table 16). The former could be. 

reflective of deficient intake occasioned by ina

dequate supplementation and frequency of diseases 

while the latter could be due to increased demands 

with adolescent growth Spurts. 

Table 16
 

Prevalence of Xerophthalmia by Age : Clinical Signs
 

Plus Low or Deficient Serum A Levels
 
per cent
 

ZONE A G E G R O U P S 
1-3 4-6 7-9 10-13 14-16 

Urban 

Squatter 2.7 7.1 6.3 9.6 11.8 

Barrio 3.5 4.1 5.3 2.0 0.0 

Rural
 

Coastal 0.0 7.0 1.9 1.6 0.0
 

Hinterland 0.7 4.8 4.2 1.6 8.3
 

Total 1.7 5.7 4.5 3.6 5.2
 

N = 1715
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d. Income 

An inverse relationship was seen between the 

prevalence of xerophtbalmia and incme quartiles. 

As a whole, the prevalence is higher among the 

poor than among the rich (Table 17). 

Table 17 

Prevalence of Xerophthalmia by Income Quartiles: Clinical Signs 

Plus Low or Deficient Serum A Levels 
per cent
 

ECOLOGICAL ZONE 

RURAL TOTALINCOM QUARTILE URBAN 

Squatter Barrio Coastal Hinterland
 

1 5.8 10.5 2.6 2.0 4.7 

2 6.8 3.1 1.8 3.4 3.9 

3 7.0 0.9 1.1 5.5 3.7
 

4 3.6 0.0 6.1 1.2 2.8 

N = 1715
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e.* Employment of the Mother 

Children of working mothers were found to 

have a higher prevalence of xerophthalmia (Table 18 

This probably represents a loss of mother's child 

care time in general. 

Table 18 

Prevalence of Xerophthalmia and Employment. of Mother 

per cent 

Zone Not Employed Employed 

Urban 

Squatter 5.8 6.6 

Barrio 3.3 4.1 

Rural 

Coastal 3.2 2,1 

Hinterland .2.5 4.0 

Total 3.8 4.0
 

It was likewise found that a higher prevalence of 

xerophthalmia obtains for children of working mothers only 

in the lower income quartiles while the converse was true 

for the higher income families (Table 19). This could mean 

a loss of child care ti'me for the poor which could not be c=

pensated by an increase in income, while among the rich, time 

substitutes could be purchased with the income increase. 
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Table 19 

Prevalence of Xerophthalmia by Income Quartile 

and Emploment of Nother 
per cent 

Income Quartile non-Employed Employed 

1 3.4 5.9 

2 3,6 3.9 

3 4.4 1.4 

4 3.8 2.9 

f. Fictors Affecting .Vitami n A Intake 

1) Garden
 

A positive garden effect on'Vitamin A intake 

in the rural areas while a negative effect
was seen 

This could
obtained for urban areas (Table 20). 


be due to increased consumption of garden produce
 

the rural areas while a strong market orientain 

the urban areas could very well encouragetion in 

selling of produce rather than consumption, 
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Table 20 

Comparison of Child's Average Daily Vitamin A Intake 

Based on Whether or Not household Have Garden 

IU 

Zone Have Garden No Garden 

Urban 

Squatter 388 563 

Barrio 467 963 

hural 

Coastal 642 121 

Hinteriand 1860 861
 

N = 130
 

2) Employment of Mother 

An increase in the average daily Vitamin A intake 

was seen in the urban areas when the mother works but the
 

reverse was true for the rural areas (Table 21). This 

could mean increased expenditures for food when the 

urban mother works, but in the rural areas the effect 

.of work may well cause a loss of child care time. 
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Table 21 

C=mparion of Cldld's Average Daily Vitamin A Intake 

Based on Whether or not Mother is Eployed 

nU 

Employed Non-EmployedZone 


Urban 

725 428.
Squatter 


337
Barrio 1174 

Rural 

Coastal 503 647 

813 • 2164Hinterland 

N - 130 

3) Diseases
 

In general, the presence of either mild or 

severe disease was associated with increased intake. 

of Vitamin A (Table 22). This probably reflects 

better child care in the home when mild disease is 

present and institutional care in the case of severe
 

disease - both conditions producing increased intakes
 

of Vitamin A. 
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Table 22 

Relationship between average daily Vitamin A Intake 

and Child' s Disease Pattern 

IU
 

M.ild Disease Severe Disease 

Zone Absent Present Absent Present 

Urban 

Squatter 614 431 508 50a 

Barrio 477 658 84i 167 

Rural 

Coastal 709 466 613 505 

779 3133Hinterland 1038 1124 

Total 920 1123 679 963 



CAPTER IV 

ALTERZTE M S OF OOMTROLLIUG VITAiIN A DEFICICICY 

A. Introduction 

In ancient Egypt, ox liver or the liver of a cock would 

have been prescribed for night blindness. Jeremiah of Biblical 

fame would have prescribed grass for the wild asses whose vi

sion failed. Progress toward preventing xerophthalmia, th .. h 

slow, has accelerated in recent decades. Large scale product

ion by chemical synthesis of Vitamin A began in the 1950s 

and today hundreds of forms of the carotenes are availabl&.• 

At the same time, techniques of cc=mnication and food for-L 

tification have advanced rapidly. Radio, TV, advanced forms. 

of marketing, vitamin A fortification in all forms in butter, 

margarine, milk, etc. are. extant. *Another factor in reducing 

the deficiency is the conquest in many dbuntre-es of infections 

and parasitic diseases as smallpox an4 hookworm,. Thus, the 

the delitechnology exists and the primary question becomes 

very system,. 

The foremost aspect for consideration in the design
 

of alternate means would understandably be practical and 

technical feasibility for nationwide application. The pos

sibility of integration into existing health p.rograms ard 

nost.-benefit ratios would likewise be considered. 
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In the light of these aspects several possibilities 

were considered, viz., 

1) Educational programs aimed at increased consump

t'.on of Vitamin A sources 

2) Horticulture and related production activities 

3) Prevention and control of infectious and parasitic 

diseases 

4) Periodic massive dose program 

5) Food fortification 

Educational programs for increased consumption of Vitamin 

A sources, horticulture and disease prevention and control were 

deemed integral components of existing basic health services 

in the Rural health Unit and obviously only needed emphasis 

and orientation towards the problem of xerophthalmia. For 

this reason, these three were lumped together as Public Health 

Intervention, to which a fourth component, the Botica sa Baryo 

was added.
 

Periodic rnassive dose program was considered very accept

able in the light of the experience of other countries and the 

availability of the massive dose capsules. 

Food fortification is widely practiced and the requi

sites for such a program were found available. 

A. Public Health Intervention - PHI
 

The working principles behind this intervention aimed 

to control Vitamin A deficiency through the following mehaisms: 
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1) control and prevent infectious and parasitic diseases, 

thus minimizing demands and losses of Vitamin A, lessan

ing the probability of predisposition to xerophthalmia 

and early identification of clinical cases, and improve

ment of general health status 

2) horticulture program aimed at increased home production 

of sources of Vitamin A which could consequently increase 

income and consumption especially as related to nutrition 

education 

3) nutrition education to create awareness ot and concern 

for the problem of xerophthalmia, the role of the family 

in the identification, treatment. and prevention, appre

ciation of conmmon Vitamin A sources and the unpleasant 

consequences of xerophthalmia 

a) Mechanics 

The operating methodologies of the PHI involved weekly 

one-day visits to the area by a health team composed of one 

physician and three paraprofessional health workers (Family 

Health Aidqs). Services included morbidity clinics, dworm

ing, establishment of a Botica sa Baryo (village cooperative 

pharmacy), training of Medical Auxiliary Workers (MAW), envi

ronmental sanitation with emphasis on water purification and 

sanitary toilets, horticulture and establishment of a ccou

nity organization (Barangay Network) to serve as channel for 

education, for monitoring of vital events and for program im

plementation. The details are attached as Appendix II. 
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b) Performance 

52-week period included the fol-Accomplishment& over a 

lowing:
 

1) 3,696 consultations
 

2) deworming of some 250 sample children 

3) home gardens in some 49% of sample famles 

sample families4) sanitary toilets in 30%of 

for some 45% of5) 	 Intensive Family Care (IFC) 


sample families
 

c) Effect on Xerophthalmia
 

Obviously, the period of implementation was too short
 

as fficacy
to allow for valid conlusions to be made to the 

and efficiency of the PHI. While the effects desired are
 

some time in coming,
expectedly lasting, they usually take 

and 	are never dramatic. Nevertheless, a measurement had to
 

on the problem, xerophthalmia.be made of its impact 

It should be mentioned here that the effects of the 

on active clinical xerophthlmia,interventions are measured 

XiB, X2 and X3. Corneal
 
made up of the categories XN, XlA, 

scars, XS being sequelae are not included, as 
well as flA 

represented in this series as mere conjunctivl pigmentation, 

that the other signs needed for the XlA .syn
for 	the reason 

drome are lacking.
 

Public Health Intervention was found to have reduced
 

of active clinical xerophthalmia by an average
the prevalence 


of about JA4 (Table 23).
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Table 23 

Effect of PHI an Active Clinical Xerophthal-ia
 

per cent
 

Category Before After Change
 

XN 2.1 1.1 -1.0 (48)
 

XiB 3.0 1.6 -1.4 (47%)
 

X2 0.4 0.2 -0.2 (5C%)
 

X3 0.0 0.2 +0.2
 

Total Active 5.5 3.1 -2.4 (%)
 
-Signs
 

d) Effect on Serum A levels
 

The changes in serum A levels before and after the PHI 

were a reduction of the mean serum A value and an increae in 

the percentage of sample children with low and deficient 

serum A levels (Table 24). 

Table 24 Effect of PHI on Serum A Level 

Before After Change
 

Mean Serum A mcg/lO0 ml 18.4 16.5 -1.7 Mrs
 

%with low and Deficient
 

Serum A levels 65 75 + 10 percentage
points 
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C. 	 Assive Dosage Capsule Program 

30-50% of a 200,000 IU dose
It is recognized that about 

and the protection periodof Vitamin A is stored by the body, 

child has been calculated to be about 100 days.
for a growing 

Man is usually susceptible to the blinding effects of Vitamin 

On the basis of these
A deficiency only during childhood. 


have appeared
observations periodic massive dosage prograWOM 


to be a feasible control measure.
 

India, Bangladesh,

Experience in countries like Jordan, 

Indonesia and El Salvador showed that oral dosing with 200,000 

every 6 months produced.
IU of retinyl palmitate in oil once 


in the prevalence of eye lesions and
 
rem.arkable, reduction 


serious acute hypervitaminosis symptoms

caused no 


was not to

The objective in utilizing this approach 

question the results of other workers but rather to try out 

up with a conceieffort to come
modes of distribution in an 


the vulnerable groups.
•vably efficient system of reaching 

a) Mechanics 

Four distribution strategies were 	drawn 
up and
 

implemented in four physically separate 
areas, namely:
 

1. Barangay or Village Council
 

2. School Teachers
 

3. Youth Groups
 

4. Health Team (1 physician and 3 	Family Health Aides) 
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The comunity was prepared throuh distribution of 

dwelling on what the capsule contained,information leaf1ets 

what it was for, who will receive thin, how often, who will 

distribute them and so on. 

tho-The distributors were prepared in that they were 

rougbly briefed on the capsule, the strategies, forms to be 

filled and reporting. Details like how the capsule will.be 

All necessary supplies4dministered were likewise given. 

issued to distributors prior to each distribution.were 


The flow charts for each strategy are attached as
 

Appendix II.. 

b) Distribution Performance 

Analysis of the strategies showed that the 

health team reached more children per person-day than any 

of the other three, followed by the youth groups (Table 25). 

While the strategy using school teachers looked very poor, 

it should be mentioned here that most of the reactions 
from
 

and caused subsequentthe capsule were observed in this area 


refusals.
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Table.- 25 

Analysis. of Capsule Distribution Strategies. 

Strategy Dosing Coope- Days Target. tumber. Reached Per 
rators Reached- Peraonkay 

I Village 1 10 4. 1136 950 23.75 
Council 

2 10 3 1113 37.10. 

3 6 6 3951 10.97 

Average 8.66 4.33 819.33 21.85, 

II School 1 6 5 829 815 27.16 
Teachers 

2 6 2 634 52.83 

3 10 7 403 5.75 

Average 7.33 4.66 617.33 18.07 

III Youth 

Groups 1 6 6 791 791 21.97 

2 7 4 791 28.25, 

3 6 3 744 41.33 

Average 6.33 4.33 775.33 28.29 

IVHealth 1 4 4 768. 729 45.56 
Team 

2 4 4 753 47.06 

3 4 3 755 46.25 

Average 4 3.66 744 46.37 
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c) Reactions
 

Some 3.4 per cent of capsule recipients had
 

reactions six to twenty-four hours after the ingestion of 

the capsule. A few of the reactions lasted for about two 

days. The most common were vomiting, headache, and fever 

(Table 26). One child passed out worms. These reactions.. 

were an important factor in the increase of the refusal le

vel especially in the rural coastal area where the reaction 

rate was highest to the first capsule distribution. Many 

children affected by the first capsule refused the second 

and the third. Neighbors of these children also had under

standajly higher refusal rates. 

The reactions may relate to Serum A levels. It could 

be that children with very low initial serum A levels ab

sorbed much higher amounts of retinyl palmitate and hence 

had reactions. 

Table 26
 

Frequency of Reactions to Mass Dosage Capsule
 

During First Deliver
 
per cent 

Vomiting 0.8 

Headache 0.4 

Fever 0.4 

Abdominal Pain 0.2 

Vomiting and abdominal pain 0.4 

Multiple or unclassified 
reactions 1.2 

TOTAL 3.4% 
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d) Effect on Xerophthalmia
 

The massive dosage capsule program reduced 

nightblindneas and Bitot's spots by about 70 per cent and 

eliminated all cases of corneal xerosia. Overall, the cap

sule program reduced the prevalence of active clinical xui.ph

thalmia by about 73 per cent (Table 27).
 

Table 27
 

Effect of Massive Dosage Capsule on Active Clinical
 

Xerophthalmia
 

per cent
 

After Changse
Category Before 


1.7 0.5 -1.2 (70%)N 


XIB 0.7 0.2 -0.5 (70%) 

0.2 0.0 -0.2 (10%)X2 


X3 0.0 0.0
 

2.6 0.7 -1.9 (73%)
Total Active Signs 


e) Effect on Serum A Levels 

A technical problem arose during the evaluation 

period due to the delayed arrival of reagents ordered from 

the Serum Aaalysis ichoutside the country causing delay in 

months after the last capsulewas finally done some five (5) 


a on
distribution. This could have bearing the Serum A profile 



that was obtained (Table 28). The mean serum A value drap

ped by about 0.9 mcg from baseline to evaluation and the per

centage of children with low and deficient se=.A levels inc

reased by some seven (7) percentage points. 

Table 28 

Effect of assive Dosage Capsule on Serum A Levels 

Before After Change 

Mean Serum A mcg/l00 ml 19,9 19.0 -0.9 meg 

%with low and Defi
cient Serum A levels 57 64 +7 percentage 

points 

D) MW Fortification Program 

Fortification of foods with appropriate amunts of 

Vitamin A has the advantage of reaching all those who conam 

the fortified food and requires neither the active participa

tion of the population nor an elaborate and costly delivery
 

system. The problem however, is to select a food vehicle for
 

fortification that meets the following requisites:
 

1. it is widely consumd especially by children at ris
 

2. 	passes through a manufacturing process where forti

fication is feasible
 

3. shows little variation in per capita consumption
 

4. organoleptically suitable for fortification
 

5- thefortified food product should be stable
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a) )Mechanics 

To deterndne which food or combination of foods 

information on 
the role of universal carrier,

could provi4e 
and method of ob

the frequency of intake, method of cooking, 

was collected.. Potential carriers 
taining a variety of food 

salt,
rice, corn grits, white refined and brown sugar,

included 
soft
 

coffee, margarine, monosodium glutamate (HSG), 
chocolate, 

biscuits, breads and other flour-based foods. 
drinks, 

asked the frequency of the conmni4pt4
The mother was 

Table salt, 
of each potential carrier item for each child. 

were 
bread and other flour-based products 

WG and bistuit, 

M-uchi of the salt was ob
frequently (Table29).consumed most 

This processsun.sea water in the 
tained from evaporating 

The other items were
fortification.does not readily lend to 

Biscuits, bread and other 
obtained through comrercial outlets. 

could be fortified satisfactorily except 
flour-based products 

that sources of flour and/or 
biscuits and bread are numer

os 

national basis would be expectedly dif
such that control on a 

by two leading locally
and marketedI/G is producedficult. 


based firms but about 90% of the market is controlled by only
 

one company. 
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Table 29 

" CIL.DRENRFEACHED WITH POTENTIA. FORTIFM. F000 

AT'EAST ONCE, A E;& 

Food Item, Percentage. Who Co~iuao. 
This Itm.. 

Rice 38: 

-CornGrits 93 

Refined White Sugar 63 

Table Salt 95 

Margarine. 

SG 

39 

94 

N 

Biscuit/Bread 

1779. 

.97 

A further study showed that the families surveyed car

sumed an average of two 2.4 -grampacks of MSG daily, added to 

the usual food. Examination of the MSG and the process of nanu

facture showed that this item fulfilled the criteria for for

tification. 

The leading local MSG manufacturer agreed to provide the
 

required MSG for the study and the process for fortification
 

a' soon as the U.S. pharmaceutical company provided the Vita

min A.
 

Each 2.4 gram packet was fortified with 15,000 IU of
 

Vitamin A and testing of contents and loss rates in storage
 

at different temperatures was done on samples sent to labo

ratories in the U.S. and in Switzerland. The results showed
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one year
that at maximum Philippine temperatures and after 

per packet 11,600 IU.
storage, the average content was 

sample familiesdistributed toThe fortified NSG was 

Empty packets were 
on a two-pack day rate on a weekly basis. 

subsequently collected and replaced with new 
packs every week 

for at least one year. 

Initial reactions to the fortified IMG as surveyed in

cluded the following: 

1. improves the taste of cooked foods better than 

commercial NSG
 

2. children consumed more of the food
 

smel3. food has "vitamn" 

4. regulates bowel habits
 

5- improves sleep
 

Of course these are merely expressions of 
subjective
 

Some of these may

observations after the initial use of 1'iSG. 


very well be entirely unrelated to consumption 
of fortified
 

MSG.
 

b) Effect on Xerophthalmia 

The fortified MSG program elininated most 
of the
 

cases of nightblindness and the majority 
of corneal xerosis
 

Over
and Bitot's spots with conjunctival xerosis 

(Table 30). 


was a reductactive clinical xerophthalriaall, the effect on 

ion by about 77%.
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Table 30 

Effect of MSG FortLfication on Active Clinical 

Xeropbthaznia
 
per cent
 

Category Before After Change
 

XN 1.6 0.2 -1.4 (80)
 

X.B 1.4 0.5 -0.9 (64%)
 

X2 0.9 0.2 -0.7 (78%)
 

X3 0.0 0.0
 

Total Active Signs 3.9 0.9 -3.0 (77%) 

c) .Effecton Serm A Levels 

The mean serum A value increased by about 8 Meg
 

between baseline and evaluation and the percentage of children
 

with low and deficient serum A levels decreased by seme 14 per

centage points (Table 31). This reflects a general improvement
 

of the status of Vitamin A nutriture.
 

Table 31
 

Effect of 1.iSG Fortification on Serum A Levels 

Before After Change
 

Mean Serum A mcg/lO0 ml 21. 29.4 48 mcg 

% with low and Deficient 
Serum A levels 51 37 -4 percentage 

points 
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E. 	 Sumary 

Al the three interventions produced an impact on the 

problem of Vitamin A deficiency. Overall, for the three 

methods, active clinical xerophthalmia was reduced by about 

57% (Table 32). The general effect on Serum A levels was 

actually an improvement although small. The overall mean 

for Serum A values for all zones, all interventions vas esti

mated to be about 19.9 mcg/100 ml for baseline and 21.6 mcg/ 

100 ml for evaluation or an increase of about 8.5 per cent. 

There are several aspects to be considered in evaluatiln 

,the effects of interventions. First, PHI effects may not be 

expected in as short a period as one year. Second, the tech

nical 	problem of reagents may have affected serum A values in 

the capsule areas. Thirdly, there is the possibility that a 

general 	economic deterioration may be presently obtaining and 

may therefore be reflected in the parameters used. 

It is clear, how,ever, that the interventions produced 

impact in areas which affect xerophthalmia indirectly as im

provement of nutritional status, increased awareness, and 

other 	health factors.
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Table 32 

Overall Effects of A21 Interventions 

Xerophthalmia 

Category Before 

XN 1.8 

XIB 1.7 

X2. 0,5. 

.0.0 

Total Active Signs 4.0 

N = 1715 

per cent 

After 

0.6 

0.8 

0.1. 

0.2 

1.7 

=N .667 

on Active Clinical 

Change 

-1.2 (67%) 

-0.9 (53%) 

. . (8c%) 

4o.2 

-2.3. (57%) 



CHAPTER V 

RECO DATIONS FOR A NATIONAL POLICY 

Recomendations for a national policy to deal with the 

problem of vitamin A deficiency should be based on answere to 

the following questions: 

1. 	 Is there a sufficiently serious problem to justify 

action? 

2. 	 Has there been an examination of possible inter

vention strategies?
 

3. 	 Which one, or combination, .of these intervention 

strategies is likely to be most effective? 

4. 	 How feasible will it be to introduce such a natio.. 

nal strategy? 

5. 	 What will the costs be of such an intervention, 

what 	is the effectiveness likely to be, and who
 

will 	benefit? 

6. 	 Are there any preliminary investigations that need 

to be undertaken prior to introducing a national 

intervention program?
 

7. 	 What methods should be used to monitor and evaluate 

the 	effectiveness of the program?
 

8. Can the intervention be used to produce benefits, 

other than on vitamin A deficiency?
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(1) Extent and seriousness of the proble 

The baseline study in Cebu clearly indicates a very 

high prevalence of deficient and low serum vitamin A levels, 

and the presence of significant numbers of children with cli

nical signs of xerophthalmia. Our findings are supported by

the extensive surveys of the Food and Nutrition Research Ina

titute which also showed a high prevalence of low serum vita

min A levels and a large percentage of persons on diets defi

cient .in Vitamin A. Cases of keratamalacia often leading to 

total or partial blindness, or deatl are frequently seen in 

hospitals in Cebu and elsewhere. " .. -. 

It should be noted that countries such as Guatessla have 

introduced national vitamin A fortification programs even though 

clinidal evidence of xerophthalmia is rare and mean serum vita

min A levels are higher than in the Philippines. 

(2) Examination of possible interventions
 

As stated we have evaluated three intervention strate

gies namely" the massive dose capsule, fortification, and a 

public-health-hoticulture intervention. 'These are the prin

cipal methods of control suggested by the IHO Report on Xeroph

thalmia.
 

In the case of fortification our investigation indicated 

that SG was the most suitable food product for fortificatin. 

(3) Which intervention, or combination of interventions is
 

likely to be most effective?
 

Based solely on the criteria of effectiveness in (a)
 

raising serum vitamin A levels and (b) reducing active clinical
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signs of xerophthalmia it is clear that FZG fortification 
is 

It served to raise the level the most effective intervention. 


ml. (Table 33)
of serum vitamin A from a mean of 21.3 mcg/ l0O 

The serum vitamin A levels of the group who were initially 

classified as "deficient" rose from a mean of 6.4 to 25'4 mm/ 

A ai&Uar100 ml. an increase of 19 mcg/i00 ml. (Table 34). 

In 
impressive rise was shown in those classified 

as "low". 

roPban examination of those with active clinical signs of x 


thalmia these dropped from 3.9 per cent to 0.9 per cent foL"
 

The difference is significant at
 lowing HSG fortification. 


.001 level (Table 35). NW fortification lowered by 77 per
 

cent the percentage of children with active clinical signs.
 

That is, for every 100 children who had active 
signs before
 

have signs after 12-18 months.
)LW fortification only 23 would 


There were positive effects also resulting both from
 

interven
the high 'dose capsule and public-health-horticulture 

These effects were less marked on vitamin A nutritinal
tion. 


status than were those resulting from the MSG intervention.
 

The public-health-horticulture intervention has benefits 
of
 

several kinds on nutrition and health factors other than
 

on child growth
vitamin A deficiency. These benefits such as 


are not produced either by HSG fortification or the high doe
 

capsule.
 

We recormend as a result of the study in Cebu that 

serious consideration bd given to a national program of MG
 

We believe that'this would be
fortification with vitamin A. 

cost.feasible, would produce marked benefits and would be of low 
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We recommend also that elements of the other two inter

ventions namely the high dose capsule and the public-health

horticulture approaches be incorporated where appropriate into
 

existing government health and agricultural programs. For
 

example we recommend that physicians and health workers be 

made more aware of the vitamin A problem and of the diagnosis
 

and classification of xerophthalmia, and that they have avail

able high dose capsules for use in children with, or at high
 

risk of developing, xerophthalmia. We recommend that capsules
 

containing-100,000 IU rather than 200,000 IU be used, at three
 

rather than six months intervals. 

A list of risk factors will be drawn up by the National 

Nutritional Council through its Xerophthalmia Committee for 

dissemination by the Department of Health. 

(4) Feasibility of-introduction of proposed national pro.ram
 

The pilot trial of SG fortification and its successful
 

use in the four areas in Cebu indicates that the method is fea

sible. With technical assistance from Hoffman-La Roche, Inc.
 

a suitable product -as formulated, and its stability and lasting
 

quality tested. Subsequently with the help of Union Chemicals
 

(Manila) the vitamin A was mixed with Aji-no-moto MG. There
 

were no problems of palatability. The product was well accepted
 

and was used for 12-18 months in the field.
 

Moving to a national program would present no new forsee

able technical problems and would involve mainly a major change
 

in the scale of the operation.
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to be given as to wether anConsideration would need 

from thesecureattempt would be made 	to voluntary agreement 

or whethertwo manufacturers to add vitamin A to their MSG, 

to introduce legislation for mandatory fortification of NSG 

with vitamin A. The possibility that some unfortified 14M 

on a small scale for thosein different packages 	be available 

to avoid the vitamin A enriched productdeliberately choosing 

deserves consideration. 

The use of high dose capsules in the health centers 

the training of health personnel, and certainand hospitals, 

horticultural activities would be suggested to the Health
 

and Agricultural Departments.
 

(5) Cost, effectiveness and beneficiaries
 

program will be relatively small.The costs of such a 

might be feasible for such a national pro-
We believe that it 

either to the goverrment
gram to be introduced without any cost 

or to the gene
(other than that of monitoring and evaluation) 

ral public. The cost to the manufacturers would be relatively 

relation to their overall business. The major ini
small in 


a Nauta Mixer (estimated cost

tial expense would be for 


and the only recurrent costs would be the staff to

$22,000) 

supervise the operation. It is proposed that vitamin A 

(retinol palmitate) plus the flow enhancing agent (silicon 

to replace small quantity of MSG in eachdioxide) be added a 


of MSG
paoke"., and not be in addition to the 2.2 grams cur

of MSG wouldeach packet. The fortified packetrently in 

and 0.1 gram of
then contain approximately 2.1 grams of KSG 



the vithmin A - agent mixture. Because the cost of the 

vitamin A - agent mixture is not significantly different frm 

that of MSG, the final cost to the purchaser of fortified MSG 

would be the same as for currently unfortified hSG, namely 

5 centavos for 2.2 grams of product. 

If there is no increase in the total number of packets 

purchased, then the total national consumption of MSG, and 

that consumed per family, would be slightly reduced i amoint 

(by an average of approximately 4 per cent). The total reve

nue accruing to the manufacturers and retailers would also 

remain unchanged by the program.
 

Our review of the literature and consultation with a 

number of authorities satisfies us, that the dangers of toxi

city either from the HSG or from the vitamin A are negligible.
 

One of the advantages of MSG, like salt (and unlike sugar,
 

tea and other suggested vehicles for fortification) is that 

-persons currently using 1ASG are unlikely to increase their 

consumption of the product to any great degree. MSG if used 

daily by a family is used to the same. extent whether the family 

is in the upper or lower income groups. Toxicity from excess 

consumption of vitamin A would not occur from fortification 

of MG at the suggested levels, for the same reason that toxi

city has not been reported as a result of vitamin A fortifica

tion of margarine and other foods in Europe or North America. 
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The effectiveness of a national program of hSG forti

fication can be predicted from the Cebu experiment. It will
 

however vary according to the level of utilization and preva

lence of vitamin A deficiency in each area of the country. If 

the situation in the island of Cebu is taken to be representa

tive of the Philippines both with regard to the prevalence of 

vitamin A deficiency and the utilization of IISG then a national 

program could be predicted to result in the following benefits:
 

(a) Raising of serum vitamin A levels of children by*
 

7.2 mcg/lO0 ml.., and
 

(b) a reduction by 77 per cent of the active clinical
 

lesions of vitamin A deficiency or xerophthalmia 

in the first year of the program. -

The program also would be expected to diminish,to a
 

great extent both blindness and mortality resulting from xeroph

thalmia in the Philippines. The main beneficiaries of the pro-.
 

gram would be children at risk of vitamin A deficiency especial

ly young children in the low socio-economic group of the popu

lation. But adults and older children would also benefit in
 

that their intakes of vitamin A would increase as a result of
 

the program, and would more often than now reach the RDA levela.
 

The program of vitamin A fortification would also be
 

supplemented by the suggested Public Health and horticulture
 

intervention including the controlled use of high dose capsules
 

of vitamin A. This additional action would be expected to have
 

benefits beyond that of the PISG fortification program. 
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(6) Needed prelL-inary investigations 

The high rate of consumption of MSG in the Philippines 

makes it certain that the program would benefit many millions of 

families. However, though not essential, investigations would. 

be warranted of 16G use in the different regions and provinces 

of the Philippines, by different age groups and by different 

segments of the population. Such an investigation could quite 

simply and rapidly be undertaken during the period while manu

facturers were gearing up for the fortification program.- The 

MSG utilization survey might form the basis for a future moni

toring and evaluation system. 

Negotiations and investigation of the acceptability of
 

the proposals to the =anifacturers would be necessary. SL-i

larly a determiration would have to be made of the availabi-• 

lity of the necessary quantities of retinol palmitate. 'Only 

then could a prediction be made of the date of implementation
 

of a national program.
 

(7) Monitorin and evaluation
 

It is proposed that a national program be monitored to 

obtain regular data on the utilization both of the vitamin A 

fortified I4SG, and also on the Public Health Intervention inc

luding the capsule distributaon. Tests would be conducted to
 

determine the average len& of time between fortification in 

the factory and eventual purchase and utilization by the conv

sumer in the provinces.
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The total utilization of fortified 14S per year in each 

province would be monitored. The use of MSG at risk groups 

would also be assessed. 

A small sample of subjects, mainly childrenb in each 

region would be carefully selected for the purposes of program
 

on serum vitamin A
evaluation. Evaluation would rely mainly 

levels of th~se subjects prior to the initiation of the pro

gram, and at 12.-month intervals thereafter. At the same time 

the Department of Health would be asked to maintain statistics 

on cases of xerophthalmia and keratomalacia in selected govern

ment hospitals. The Malnutrition Registry maintained by Rural 

Hdalth Units and Government Hospitals would also be used to 

evaluate the program's effectiveness, 

(8) Use of the intervention to produce other benefits 

Fortification of MSG with vitamin A cannot be expected 

to produce other benefits. besides its effects on vitamin A 

nutritional status. 

However because HXG is so widely utilized by the popi. 

lation in the Philippines consideration should be given to 

arefortifying this product with other nutrients which defi

cient in Filipino diets. The obvious candidate for consida&* 

tion would be iron, because iron deficiency anemia is very
 

prevalent in the country. Another possibility would be iodine. 

Goiter though less prevalent than anemia remains an important 

public health problem. 
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The Hoffman-La hoche Company have been consulted about 

the possible combinatioa of vitamin A and iron in 4G. Thq 

are prepared to provide technical assistance. It is poshible 

that unforseen difficulties will arise in selecting an iron 

compound which is both suitable for combination with HSG and 

vitamin A, and one which also well absorbed. If a combina

tion of iron and vitamin A proves difficult, then it may be 

reconended that alternate packets of MSG be fortified sepa

rately with vitamin A and with iron. Then a consumer pur

chasing for example 4 packets of MSG would take home two con

taining added vitamin A and two containing added iron. 

The Public-Health-Horticulture intervention proposed 

could be expected to have long term benefits on morbidity, 

mortality, nutritional status, and food consumption. 

Conclusions
 

The proposals and recommendations contained in this 

report are those of the Principal Investigator and Co-Research 

ers of this hSDB supported Research Project. They are based 

on a detailed review of the results of the research, and an 

understanding from experience of three different types of 

intervention. 

Prior to any final decision to implement these propo

sals they will need to be widely discussed and reviewed by 

knowledgeable experts both in and outside the Philippines. 
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Table 33 

EFFECTS ON SERUM VITAMIN ALEVELS -OF MSG FORTIFICATION 

COI4PARED WTH OTHER IhMVENTIONS 

Son MSG MSG 
Group Group 

mcg/lO0 ml. mcg/lO0 ml. 

'BEFORE 19.3 21.3 

AFTER 17.9 28-5 

CHANGE -1.A +7.2 
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Table 34 

EFFECT OF hSG FORTIFICATION Oi SERUM VITAMIN ALEVELS 

USING ICNND CLASSIFICATION 

mcg/0oo mi. 

DEFICFNT 
(Below 10 mcg) 

Before 6.4 71 

After 25.4 63 

Change +19.0 

LOW 
(10-19 mcg) 

Before 14.4 173 

After 28.8 139 

Change +14.4 

ACCEPTABLE 
(20-49 mcg) 

Before 29.3 216 

After 27.8 173 

Change -1.5 

NORMAL 
(5o+ mcg) 

Before 57.9 14 

After 53.6 14 

Change -4.3 
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Table 35 

PRESENCE OF ACTIVE CLINICAL SIGNS OF XEROPHTHALMIA 

BEFORE AND AFTER FORTIFICATION OF MSG 

mPERCENT 

BEFORE AFTER CHANGE 	RPDUIOX IN 
CLINICAL SIGN 

XN Night blindness 1.6 0.2 -1.4 88% 

XIB Bitotts spots with 1.4 0.5 -0.9 64% 
xerosis 

X2 Corneal xerosis 0.9 0.2 -0.7 78% 

X3 Keratcmiacia 0 0 0 -

TOTAL ACTIVE SIGNS 3.91 0.9 -3.01/ 77 

NOTE: XIA not included. lUHO Report states "conjunctival wrosia-

XlA not reco'mended for community diagnosis." 

XS - Corneal scars are not active lesions. 

2/Chi Square significant at .001 level.



CHAPTER VI
 

SU MkRY 

Vitamin A is a necessary nutrient for man and animal.
 

or
In the absence of an adequate dietary intake of Vitamin A, 

of its carotenoid precursors, for a significant period, a num-

Theseber of abnormalities appear in experimental animals. 

include loss of appetite, loss of weight, increased keratini

zation of epithelial tissues, a reduced frequency of mucus-

As thesecreting cells, and a negative nitrogen balance. 


deficiency becomes progressively mde severe, stomach emptying
 

becomes defective, nervous disorders of balance and motor skills
 

appear, and ,ightblindness3. eye lesions, and then blindness oc

cur. Resistance .to infection is much reduced and the reproduct-.
 

ive process is disrupted. Death ultimately ensues.
 

.-In man, and particularly in children, Vitamin A defl

ciency most commonly and prominently affects the eyes, both 

externally by disrupting the epithelia of the cornea and con

junctiva, and internally by lowering the sensitivity of the
 

The former condition is known as xerophthalretina to light. 


mia, and the latter as night blindness. n severe Vitamin A
 

deficiency, blindness can result from ulceration of the cornea,
 

keratomalacia and corneal opacity. Vitamin A deficiency, sually 

accompanied by protein-energy malnut.rition, is also linked with 

an increased frequency of infection and with defective ium=o

logical defense mechanisms. Although all of the reported
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effects of vita- A deficiency in experimental aniMAl have 

not been confirmed in man, the deficiency does seen to follow 

the same general pattern in all species studied and ultiab y 

it .affects adversely essentially all tissues of the body. 

The 	Cebu Project
 

This was a collaborative ventire of the Cebu InSitut 

Cornell University in Now York.of Medicine in Cebu City and 

Started in July 1973, the project set the following goals for 

a three-year study period:
 

of the problem of Vit a A
1. 	Determine the magnitude 

deficiency
 

of the varia a2. 	 Understand the relative importance 

factors aasociated with xerophtha-miet 

Design optimal programs for eliminating and pre3. 

venting xerophthalmia for different ecological 

conditions.
 

effects of 
4. Determ.ine the nutritional and economic 

each program after the programs have operated for 

one year. 

were drawn randolySome 1715 sample children aging 1-16 

sample families in four representative Philippine
from 600-odd 


ecologic zones, namely urban squatter, urban fringe barrio,
 

rural coastal and rural hinterland barrios. Clinical, bi.

chemical and anthropometric data were collected from the chil

were obtaineddren and dietarj and socioeconomic information 

from the households.
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The prevalence of xerophthalmia was found to be about 

6.3% out of some 1715 children and 57 percent had low and 

deficient serum A levels. The figures for prevalence exceeded 

those set in the criteria for public health problems. 

Xerophthalmia was found to be more prevalent in the
 

urban than rural areas, affected males more than females,
 

showed prevalence peaks in the 4-6 and 14-16 years age groups,
 

affected children in lower income families more than the chil

dren of rich families and was more prevalent among children of
 

working mothers especially in the poor families.
 

Gardens produced a positive effect in the rural areas 

and a negaive effect i the urban areas insofar as Vitamin A 

intake was concerned. Working mothers in urban families pro

duced increased intakes of Vitamin A while the converse was 

observed in the rural areas. In general, the presence of either 

mild or severe disease was associated with an increase in the
 

Vitamin A intake.
 

The alternate methods of controlling Vitamin A deficiency
 

that were used were a public health disease elimination and hor

ticulture program. oassive dosage capsule program and fortifica

tion of monosodium glutamate. The overall effects of the three
 

programs were a reduction of the prevalence of active clinical
 

xerophthalmia by about 57% and a marginal improvement of the
 

mean serum A value. Comparison of individual interventions 

showed that the MASG fortification program produced the best
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of serum A levels and reductiomresults in .terms of improvement 

of active clinical xerophthalmia." 

Tentative recommendations for a national policy include 

a multiple intervention approach to the solution of the problem, 

into existing healthintegrations of some intervention programs 

services and involvement of other governmental agencies mich as 

the agricultu,e and education departments. 



Appendix 1.
 

Cost analysis, effectiveness parameters and benefit cost analysis
 

Cost Analysis
 

Three programs were being carried out for the prevention and elim

ination of xerophthalmia. These programs are:
 

(a)Distribution of massive dosage vitamin A capsules to
 

children age 1-15, every six months,
 

(b)Fortification of MSG with vitamin A, and
 

(c)The comprehensive Public Health Intervention (PHI)
 

The specific cost components of each program will be spelled out
 

first.
 

(a) Capsule Intervention
 

There are only two components in the cost of this program, namely
 

the cost of the capsules and the cost of delivery. Should the people
 

be required to pay for the capsules, then this would fall under private
 

cost. But since this is not done in the program, all costs are treated
 

as social costs. The total social cost per distribution per barrio for
 

this program is therefore:
 

C =nA+D
 c 

Where Cc = total social cost per distribution
 

A = cost per capsule
 

n = total number of capsules dispensed
 

D = delivery cost
 

and D = Pc + F
 

where PC = I day salary + travel allowance for I physician
 

to train distributor
 

Fc = incentives for distributors
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One distribution is needed every six months which means that two dis

tributions are needed per year. The cost per capsule was 10.086.!-/ This
 

calculation is the prorated expense of buying a much larger shipment.
 

Social cost per distribution per barrio
 

1. Cost of capsules ( O.086 x 900) 	 77.4o 

2. Delivery cost
 

a) one day salary plus travel allowance for one physician
 

to train distributors for each delivery 40.00
 

b) incentives for distributors 11O.00
 

cooperation 150.O0 

distributors 60.00 

Total J227.40 

Therefore, Total Social Cost Per Year = 1227.40 x 2 = 254.80 

(b) Fortification of MSG
 

Assume that the price of MSG is not increased due to fortification
 

and the marginal cost is subsidized by the government. It follows there

fore that private cost is zero and only the total social cost is considered.
 

Economics of scale are involved here and this will be taken into considera

tion. That is, there is a large fixed cost which can serve many thousands
 

of families. We assume full use of this fixed cost and use as our cost
 

only a prorated portion of that cost. Cost components for this program
 

include:
 

Nauta Mixer (a new one will be needed every 12.5 years)
 

Roche Palmitate 250-SD
 

i/	This cost is based on the reimbursable procurement plan of UNICEF. These
 
1975 cost figures are the amount the Philippine government would pay

UNICEF to purchase, package and ship the drugs and dietary supplements

from Copenhagen. Mr. Peter Bailey is thanked for providing us with this
 
information. Conversion from U.S. dollar to peso values is based on
 
$1.oo = 17.4o. 



Silicon Dioxide
 

Cost of kersonnel needed to do the mixing
 

2 workers
 

1 laboratory technician
 

Only social costs are required for the vitamin A and other fortifi

cation equipment. 
The basic process suggested is the most expensive one
 

available. A Nauta mixer is used to combine the MSG with the Roche Palmi
tate 250-S.D. A flow-enhancing agent, silicic acid (silicon dioxide) is 
added to the vitamin A and MSG during the mixing process. The Nauta mixer 
handles 11,000 pounds per shift. The material and equipment input require
ments for two shifts which will produce daily 10,000 kilograms of MSG or 

4,545,000 packages of 2.2 grams MSG per package are:
 

(1) 1 Nauta mixer = $22,00O Manila CI. This includes all transpor

tation, insurance, etc. 
 It will be used for 12.5 years and 220
 

-
days per year.'


(2) 15,000 IU of vitamin A per 2.1 gram package. When 1 gram of
 

Roche Palmitate 250-SD contains 250,000 IU of retinol palmitate,
 

250 kg of Roche Palmitate are needed per day.
 

(3) The Roche Philippines personnel estimate that 5 kilograms of 

silicic acid are needed per 500 kilograms of MSG so 100 kilo

grams of silicic acid are required daily. 

The total cost of production of 22,000 lbs/day or 10,000 kg/day for 220
 

working days in a year are:
 

_/ 	The Nauta mixer is felt to be more expensive than a tumble mixer whichthe Roche Manila persons felt could be used. A comparable tumble mixer
costs $5000. 
Mr. Otto of Roche Philippines is thanked for providirg
 
us with most of this cost data.
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Year 1 

1. Nauta Mixer (Price = US$22,000 or 1162,800) -!// 162,800 

needs a 'new one every 12.5 years 

2. Roche Palmitate 250-SD (yearly) 

needs 55,000 

at price US$12/kg or 188.80/kgY 

3. Silicic acid (yearly) 

needs 48,400 lbs/year at price US$.65/lb 

or 14.8l/Jbl/ .232l,804.00 

4. Personnel needed to do the fortification 

(yearly) 2 workers (P5/day) 1,000.00 

1 laboratory technician (p25/day) 5,500.00 

Total 7 5,296,104.00 

A barrio with 300 households requiring two 2.4 gram packs of MSG per 

day needs 1,156.32 lbs of MSG per year, will require only a cost for the
 

first year of 1,271.06. For the second year, the cost per barrio will 

be Y1,231.99.
 

(c) Public Health Intervention (PHI)
 

Private costs of this program would include the following:
 

=C1 cement, housing materials and value 'of time (opportunity cost)
 

needed for toilet construction
 

/ The conversion rate used was 17.40 = US$1.
 
_/ Tests conducted by Haffmann-La Roche and Co. in Basley and Nutley


show that storage of the MSG fortified with retinol palmitate results 
in a loss of vitamin A. The biggest loss appears between 0 and 6
 
months. In the following 8 months, the loss appears smaller. 
This
 
would lead to a slight increase in the amount of vitamin A placed in

each packet and slightly increase the costs laid out above; however the
 
Roche person in charge of this project in the Philippines, Mr. Otto,
felt a slight reduction in the amount of MSG placed in each packet
would be the more likely result. In either case, the social costs would 
increase. We feel these studies are conclusive enough to state our 
fortification costs figures may be underestimated by 5-10%. 
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C2 = 	share in establishing and maintaining Botica sa Baryo
 

C3 = 	vaiue of additional time spent on home gardening over and 

above that which the household members spend in home garden

ing before the intervention program. Because the vegetables 

that 	the program is encouraging the people to plant do not 

need 	very much caring and there was a large gardening time 

before this program 	began, this variable is assumed to be 

zero.
 

C4 = 	 value of time needed for preparing, feeding children vitamin 

rich food, attending nutrition education classes. Because 

it is very difficult to separate out the program effect from 

the daily chores of the household without much more detailed 

time data, this variable will not be included in the compu

tation.
 

The cost of PHI per 	household is therefore:
 

4
 

cPHIi .Z cj 

where i = refer to household i
 

CPH~i = 
private cost of PHI program per household
 

Cj = cost component j
 

The social cost of PHI consists of the summation of all private
 

costs plus the following additional costs: 

S1 = salary for one physician, three FHAs and one horticulturist 

S2 = travel allowance for one physician, three FHAs and one 

horticulturist
 

S3 = 	TB drugs given out to children with TB
 

S4 = 	subsidized vitamins and other drugs
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S5 = antihelminthics for deworming 

S6 - seeds, cuttings, and fertilizer for home gardening
 

S7 = education materials 

S8 = training costs for the FHAs and these include a physician, 

materials and FHA stipends. Again economy of scale considera

tions mean we consider that one physician can train 15 FlAs; 

consequently we prorate the expenses of the physician. 

S9 = water-seal bowl frame
 

SI0 = equipments and materials for medical kit. These are normally
 

included in the set-up of a health clinic and will be excluded
 

from the costs of the program. We are considering that this • 

program will be added to an existing program and the cost 

considerations must include only the marginal costs for the 

service, supplies and training of the PHI.
 

SII = opportunity cost of MAW for attending training and helping the 

health team. This is included as a cost because it is the
 

experience that in places where there are more work oppor

tunities, it is very hard to get volunteers to help the health 

team. So clearly, a value should be assigned to the time that 

the MAWs spend in helping the health team.
 

S1 to 810 are direct social costs while Sll is an indirect social
 

cost. The total social cost of PHI program is:
 

n 11
 
S PI- i=iZ PHi + J=l s
 

where SPHI = total social cost of PHI program per barrio 

Sj = cost component j, j = 1, 2,,.. U 

i = 1, 2, ... n number of households
 



In computing the specific costs of each program several assumptions
 
are made. 
First, we assume the target population of 300 households in each
 

barrio will have 3 children per household. 
Second, we calculate the costs 

by assuming meaningful economies of scale would be part of any national 
health or nutrition program. For instance, this means that the cost of
 
the vitamin A A + E mass dosage capsules is based on a large purchase and 
more family health aides than are found in this program could be trained
 
for the same fixed costs. 
Third, the value of time which represents addi
tional or marginal time is included which means the time for gardening was
 
excluded as this was done before the PHI project was introduced but the
 
time for building a new water seal toilet was included. Fourth, our costs 
are based on the present salary structure and nature of medical technology. 
For example, new TB chemotherapy which is more cost-effective but unused
 

at present in the Philippines will not be included.
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Public Health Intervention
 Year 1 

I. Private Cost Per Household
 

A. Toilet construction (first year only)
 

a) cement for flooring (f bag) 7.35
 
b) water-seal bowl (labor plus cement)) 3.00 

c) housing materials to build house for
 

the waterseal toilet 10.00 

d) value of time (3 days) 24.00
 

- this is the opportunity cost for spending
 
time in constructing the toilet instead
 
of doing something else. Minimum wage of
 
18.0O/day is used as the basis of com
putation.
 

B. Share in establishing and maintaining Botica
 
sa Baryo 1.00 

It is assumed here that an initial
 
capital of 1300 is needed for the setting
 
up of Botica sa Baryo and once it is set up,
 
its operation will be maintained through the
 
proceeds from sales.
 

Total private cost per household 1$45.35
 

These costs are only for the first year of the PHI.
 

II. Social Cost Per Barrio
 

A. Salaries (yearly)
 

a) Physician (one day per week, 52 days
 
per year) 1,627.00 


- computation based on the present salary
 
of a RHU physician which is p9,756 per
 
annum (p.a.)
 

b) 3 FHAs (one day per week, 52 days per
 
year) 2,433.60 


- computation based on the salary of a RHU
 

midwife which is 14,860 p.a.
 

c) horticulturist (one week per year) 150.00 


Year 2 

-

-

1,627.00
 

2,433.60
 

150.00
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Year 1 Year 2 

B. Travel Allowances (yearly)
 

- computed as 16.00/day 

a) Physician (52 days per year) 312.00 312.00 
b) 3 FHAs (52 days per year) 936.00 936.00 
c) horticulturist (6 days per year) 36.00 36.00 

C. TB drugs (INH) given out to children with TB 53.75 

Incidence of TB as gathered from the baseline
 
survey is 0.6%. This implies that in a barrio
 
900 children in the target age group, around 5.4
 
children will have TB. The cost of supplying

5.4 children with INH for one year is the cost
 
included in this category for the first year.
 
From the second year and after, the cost of
 
treatment will be based on J child per year.
 

D. Subsidized vitamins and other drugs (yearly) 237.50 237.50
 

The costs for this category are computed
 
based on the total vitamins and drugs given 
out free to the sample population during the
 
intervention period. Prices are based on the
 
reimbursable procurement costs from UNICEF.
 

E. Antihelminthics for deworming (yearly) 250.00 250.00
 

F. Seeds, cuttings and fertilizer for home gardens 80.00 40.oo
 

For the first year, cost figure is based
 
on the costs of seeds, fertilizers that the
 
project gives out to the sample population.
 
For the second year and after, only half the
 
ambunt of the first year is included.
 

G. Education materials (biannually) 20.00 -

H. Water-seal bowl frame (first year only) 5.00 -

I. Training of FHAs (one week every 5 years)
 

a) Physician 40.70 
b) Materials 10.00 
c) Stipends for FHAs 144.00 -

J. Opportunity cost of MAWs for attending
 
training and helping the health team (yearly) 936.00 936.00
 

Computation based on an average of 3
 
MVAWs helping the health team for around
 

5.00 
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Year 1 Year 2
 

6 hours per week. Taking the minimum 
wage 'of 18.00/day for an eight-hour 
working day as the value of time, the 
opportunity cost of 3 MAWs is therefore 
118.00 per week. 

K. Total private cost per barrio 13,605.00 

Computed by multiplying the total 
private cost per household by the total 
number of households in the barrio. 

Total Social Cost 20,876.55 t6;§63.Q 
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Table 36 provides a summary of the present value of the private and.
 

total societal costs for each program. The present value of the costs for
 

each program are calculated for a 5-year and a 15-year program. Note the
 

smaller differentials between each program's costs over the 15-year period.
 

The costs each year are based on reaching all the children in any area.
 

Equal costs are assumed for each ecological zone. If this is an urban

based delivery system, there will be slight overstatement of.the urban
 

area transportation costs. The 15-year costs are the ones which will be
 

used in the determination of the benefit-cost ratios.
 

The Effectiveness Parameter
 

The parameter Mj is the effectiveness in eliminating or preventing
 

the various problems associated with xerophthalmia. Thus, we must consider
 

the effectiveness of eliminating the X which exists and of preventing new
 

cases of X. This is not quite the same thing as examining the reduction
 

in xerophthalmia prevalence rates. The reason is that children with X
 

both before and after a program are probably more likely to become blind
 

or die. The available prevalence and change of status data are used to
 

determine MJ.
 

These programs are designed for a longer period of protection and
 

should not be judged on the basis of an evaluation conducted 6-18 months
 

after the programs began. A more realistic 5 to 15-year period is needed.
 

Given this understanding, the first step will be to determine the effec

tiveness of each program in preventing blindness and death and in elim

inating old cases and preventing new cases of less severe forms of X and
 

the concurrent external effects-of these less severe more prevalent C.
 

Table 36 presents the predicted X prevalence rates at the beginning arid
 

end of the intervention programs. These rates plus the serum A level and
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TABLE 36a THE PREVALENCE OF XEROPHTHALMIA BEFORE AND AFTER
 

THE INTERVENTION PROGRAMS BASED ON THE PREDICTED
 

-VALUES OF XEROPHTHAIMIA FOR CHILDREN AGED 1-16J
 

URBAN SQUATTER 	 RURAL COASTAL 

Before After Change Before After Change 

PHI .10 .13 +.03 .Ol .06 +•05 

MSG .07 .05 -.02 .06 .03 -.03 

CAPSULE .03 .08 +.05 	 .02 .12 +.10
 

i/	The predicted values are based on the regression results for each age
 
group as described in Table C5.17. The aggregate values are weighted
 
averages derived from the relative proportion of boys and girls in the
 
1-6 and 7-16 age groups.
 

TABLE 36b PRESENT VALUES OF TOTAL SOCIAL BENEFITS
 

(Values in Pesos)
 

Zone
 
Discount Urban Squatter Rural Coastal
 

Rate
 

8% 	 225,041 151,394
 

15% 	 68,519 50,44o
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ocular signs associated with each program are used to determine the HiJ
 

rates.
 

The capsule program eliminated most of the ocular signs and very few 

ones occur. In the period studied, the ocular signs which were found are 

of a less serious nature and affect only the conjunctiva. The clinical 

data were collected 2 months after the capsule was delivered and it is 

possible that the less than 6-month protection afforded by the capsule 

may lead to more serious complications by the end of six-months. We 

assume all blindness and death assor ated with X will be prevented but 

that the high prevalence level of less serious X will occur for the final 

three months of the six-month period. For the first three months, eight 

percent of the children will still have X. There is the possibility that 

the capsule delivery system will break down more with time and these MiJ 

rates may be too high. At this time, we assume only 4% and 5% of the 

capsule children in the squatter and coastal barrios have the possibility
 

of getting X. This means the effectiveness level of Ma and Mnox for the
 

capsule is only about 75%. This represents a 90% reduction for the first
 

three months and a .43% reduction in the amount of X for the final three
 

months.
 

The MSG fortification promises a much higher level of protection. 

The large increase in serum A levels after a 10-month period of use mean 

the higher prevalence of ocular signs which were found after 6 months 

would have declined by the same period in which the serum A data were 

collected. MSG fortification affords complete protection against both 

blindness and death and we assume the effectiveness against morbidity wiL' 

improve. Still some children would never receive MSG if it were provided 

only through commercial outlets; thus, 100% effectiveness can never be 
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obtained. The morbidity level will decline to 1% in both coastal barrios
 

and the squatter areas. This means an effectiveness level against len
 

serious forms of X of about .85 and .83 in these areas, respectively. This
 

is based on the reduction in the initial prevalence levels of X in the
 

MSG areas.
 

The PHI program is more difficult to evaluate. While it has had the 

same positive impact on the vitamin A intake of children, and provided sig

nificant other health and nutritional benefits, the prevalence of X has 

increased. About 15% of the children still had ocular signs and a few 

were of a more severe nature (Table 5.2). Given the availability of med

ical personnel in each area plus the visit of the FHA's and the work of
 

the MAW's, we assume no deaths associated with X will occur. It is,
 

however, slightly possible that a child may become blind because the serum
 

A levels have decreased and some severe ocular signs occurred. The nutri

tion education programs which have explained the effects of X-related signs
 

and the importance of consuming leafy vegetables to PHI households should
 

become more effective over time. Nevertheless, there is the possibility
 

that some families will not follow the advice of the MAW's, FHA's and
 

doctors and children will go blind. 
Others will not be reached at all by
 

the PHI. The X morbidity levels are expected to be slightly lower after
 

the PHI program has run for several more years. 
Thus, we can assume an 

effectiveness level against X of only about .50 in each PHI area. 

The weighing of the Mij's to produce MJ is based on the net economic
 

value of eliminating each problem in each zone. 
In the squatter areas,
 

the weights for blindness, death, morbidity and external benefits are
 

.12, .14, .66 and .08, respectively. In the coastal area where the prob

ability of having X was lower, the weights are .06, .09, .33 and .52,
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(
respectively. The weighted Mj's are presented in the last column in 


Table 37.
 

The effectiveness parameter MJ is a crucial variable but unfortunately,
 

we are able to estimate it with much less precision than the economic
 

costs and possibly even the economic benefits.
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ReneVAt-cost Analysis
 

Benefit-cost ratios are a major criteria for project selection. It
 

is always desired that the ratio be greater than one. This criteria pre

sents an incomplete picture in cases in which complex benefits and costs,
 

many of which are intangible, exist. Moreover, most of these analyses
 

limit the scope of their benefits and do not examine many of the secondary
 

effects of their projects. Since the private costs are either very near
 

zero (for two of the programs), it is not useful to present benefit-cost
 

ratios.
 

The social benefit-cost ratios presented in Table 38 are quite large.
 

Using a discount rate of 8%, these ratios indicate a large benefit to so

ciety. The social benefit-cost ratios (BCR) are more important for socio

economic decision-making. In the squatter areas, they clearly indicate
 

the superiority of the capsule program on the basis of costs and benefits
 

related to X as all three programs have BCR's above 1, indicating net
 

economic gains to society from any of these programs. In the coastal
 

areas, the private earning of each cohort are much lower than in the
 

squatter areas and the BCR's are much lower. In fact,the BCR for the
 

PHI is below 1.
 

In both zones, the capsule program has a higher BCR than the MSG
 

fortification. These differences get much smaller as the discount rate
 

increases from 8% to 15%. Similarly, the increase in the discount rate
 

lowers the BCR of the PHI in both zones.
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The Effectiveness Parameter M
 

It is most useful to examine how small the effectiveness paraeter
 

would have to be for the benefits of the program to equal the costs. For 

the PHI, MJ would have to equal .53 in the squatters area which is only 

somewhat smaller than the actual estimated effectiveness level of .59.
 

In one case of the rural coastal barrios at the high discount rate, the
 

PHI costs are greater than the benefits and no adjustments are possible.
 

The effec4'veness levels of the fortification and capsule programs would
 

have to be very low. 
They would have to be .5 to .17 for the fortification
 

and .2 to .06 for the capsule for the costs to equal the benefits.
 

Other Considerations: Unmeasured and Intangible Benefits
 

The BCR's for the PHI have been very low. Additional nutritional and
 

health benefits will accrue to children and areas covered by the PHI. The
 

present private and social benefits have not included the benefits which
 

accrue for the elimination of TB and other diseases, the increases in
 

nutritional status, the immunization of children and even the less tangible
 

development of barangay organizations. Community participation in the treat

ment of community health problems was an important element in the PHI and
 

must not be neglected. This is 
one of the major dif. rences between the
 

PHI and other health programs. Are these additional unmeasured benefits
 

greater than the unmeasured costs? The best approach may be to consider
 

if the 30000 difference between the PHI costs-benefits in the coastal
 

barrios are worth these additional tangible and intangible benefits.
 

Seconday Effects
 

This analysis has been based on partial equilibrium analysis. Changes
 

in the relative prices of the various production factors have been ignored
 

because they represent only a transfer effect.
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The visibility of the PHI is important as this program is more likely
 

to be associated with concurrent social changes. Demographers and other
 

social scientists often argue that the low visibility and lack of social
 

change involved with the malarial eradication and other mass public health 

campaigns for the past 3-5 decades did not lead to shift in social attitudes 

necessary for concomitant fertility declines. The high visibility of 4.e 

PHI may be an important aspect of the functioning of this program. 

The goal is the selection of the program which will be most meaningful
 

to the Philippines. The benefit-cost ratio and the other important Filipino
 

development priorities such as participation of local people in the imple

mentation of the program and the development of "home gardens" have been
 

discussed. The BCR can be viewed as a tool which converts the goal of
 

maximization of economic benefit into a constraint that the BCR be greater
 

thari or equal to one. Then the broader developmental goals can be examined.
 

All three programs have BCR's greater than one in the squatter area ,, 

even with the more conservative 15% discount rate. The BCR for the PHI in 

the coastal areas is well below one. There are a.number of Jmportant con

siderations. First for a minimal marginal cost, the PHI program could dis

tribute capsules which would clearly enhance its effectiveness in eliminatin 

old X and preventing new X. Second, the PHI is providing significant other 

benefits. There was meaningful popular participation in the program though 

interest did wane at times and there were meaningful relative improvements 

in the level of diseases, parasites, and nutritional status and a reduction 

in third degree malt.atrition, associated with the PHI treatment compared 

to the other programs. It is hard to disregard a program with these mul

tiple benefits, especially when the PHI is contrasted with the simpler 

fortification 'and capsule program which can only provide vitamin A.
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If budget constraints are severe, both the capsule and the MSG forti

fication are attractive programs. It is important to note that MSG could
 

also be fortified with other items. In the case of the Philippines, iron
 

and iodine would be prime candidates. At the same time, other items could
 

be fortified which would increase the effectiveness of a fortification pro

gram. It is, in fact, very wise to fortify several items to insure that a
 

minimal level of protection is provided to each child.
 

The capsule program has very attractive high BCR's, but its effective

ness level is low. Moreover, it requires a superb delivery system and this
 

is too demanding on manpower and other resources to provide just a capsule
 

as the benefit. It may be much more advantageous to use the capsule as an
 

element of other programs and to provide it as part of the curative process
 

in health centers.
 



Appendix 2
 

PUBLIC HEALTH INTERVETIaO4
 

Policies on 	the Deliver 

A. 	 Over-all Policies/Guidelines
 

I.. The four barrios will receive the 
same program of 

intervention 

2. The PHI will be delivered by an intervention team 

consisting of:
 

a) 	one physician
 

b) .3 interviewers who assume the roles of 

'. multipurpose health worker 

c) 	 one horticulture expert 

3. 	 The intervention team 	will visit each barrio only once 

a week and will spend a minimum of eight hours
 

per visit.
 

B. 	Priority Setting
 

1. 
The 	four barrios will have the same priority rank an&
 

will receive PHI of equal intensity.
 

2. 	PHI is primarily delivered to the 30.0 numbered and 

listed houses.
 

3, 	 Sample families will have the 	highest priority rank 

in the delivery
 

4. Families within the geographic limits of the barrio 

but do not belong to the 300 numbered and listed houses 

are cladsified under the lowest priority rank and will 

receive only unstructured health care.
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C. 	Strategy
 

1. 	 Initial Delivery 

a) 	 The initial delivery will be in the form of a 

massiM, segmental (project by project) approach. 

b) 	 The follcwing projects ave deJ.ivered initially: 

1. 	 Deworming project 

2. 	 Immunization project 

3. 	 TB Control project 

c) 	The initial delivery will conform with.the 

priority setting. The initial projects vill be 

delivered to 5C% of the total target population 

and one-half of these should be sample children" 

d) 	 Each of the initial projects will be alloted four 

barrio visits or a total of 32 hours. 

e) 	 The Medical Auxiliary Workers Training Program 

will be started during the initial delivery. 

Training will be supervised by the team physician 

and training is described in the VIAW Training Manual. 

f) 	The Botica sa Baryo is included in the initial
 

delivery. The initial capital of Y200.00 will be 

loaned by CIM-CU to the community and will be repaid 

from profits generated by the operation of the Botica 

sa Baryo. 

The 	 Botica sa Baryo will be managed and controlled 

by the Botica sa Baryo Committee of the Barrio Council 

composed of the following: 
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1. 	Barrio Captain as Chairman
 

2. 	Barrio Secretary
 

3. 	Barrio Treasurer
 

4. 	Barrio Auditor
 

5. 	 CIM-CU Physician 

The operation of the Botica sa Baryo and the function, 

of the Committee are described in the Botica sa Baryo Manmal. 

2. 	Subsequent Delivery
 

a) The subsecqent delivery will.be programed in the 

context of the Service Model.
 

The Service Model
 

1. 	The delivery of PHI to targetted families 

The targetted families will conform with the priority 

ssetting namely:
 

ist priority - sample families
 

2nd priu.rity - families from the 300 numbered
 

and listed houses 

3rd priority - families from within the barrio 

but 	without house numbers
 

2. The team physician will have the foliwing work
 

pattern end time distribution. 

50% (4 hours) - morbidity clinic 

25% (2 hours) - M.A.W. training 

25% (2 hours) - Lecture to groups in the 

conumunity
 

3. 	The three Family Health Aides will devote 10C% of 

their time delivering PHI to targetted families with 



the 	following work pattern and time distribtion: 

50% - 1st priority family 

30%- 2nd priority family 

20% - 3rd priority family. 

4. 	 Each Family Health Aide will devote a maxd m of 

two hours per family during the delivery of PHI. 



IVTENSIVE FAILY CARE
 

MMIhODOLOGY FLOW CHART
 

if normal weights
 

reinforce nutritional habits
 

APPEIDIX II 


2. 3.- 4 
MOTIVATE
WEIGH THE DEIIVER INQUIRE ABOUT 
FOR TOILIe
CHILDREN. NUTRITION . HISTORY OF 

PARASITISM CONSTRU'.rIONEDUCATION 

may proceed skip no. 4 if 
directly to family has 

no. l) toilet 

proceed to
10. 

pNOMn.6iPURIF 

1 

no. 4 positiveABOUTWATEIR 
no, 3 - negative
HORTICULTURE 


6..8. 
 DEfORM IFINQUIRE ABOUT
REFER TO
DELIVER POSITIVE
EXISTING
MORBIDITY
HEALTH 

CLINI 
 1MORBIDITY
EDUCATION 


skip no. 7 if no. 6 is negative
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Guidelines for Intensive Family Care 

No. 	 1 Weigh the Children 

Weight.: 

A. 	 There are children in the household 

Steps:
 

a. 	 Obtain ages of children 

b. 	 Weigh the children and assess their nutritional 

status using table of standard weights. 

1. Family with infants (birth to 2 yrs.) and 

underweight children - deliver nutritiomal 

education (No. 2), etc. 

2. 	 Family without infants but with underweight

children.- start directly with part III of 

No. 	2 (Nutrition Education)
 

3. Family without infants and with normal weight 

children 	- starts with part III of No; 2, etc&'
 

stressing ill effects of improper health practices. 

c. 	 Motivate for Family Planning 

B. 	 There are no children -.L the family 

Steps: 	 a) go to 8 - deliver health education 

b) go to 9 - purify water 

c) go to lD - inform about horticulture 

No. 	2 Deliver Nutrition Education 

I. Infant Feeding 

A. 	 Breast Feeding (Bnwour.ge -. l mpthers to breast feed) 
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1. 	 importance (complete, convenient, safe, cheap) 

2. 	 breast care 

3. 	duration and schedule
 

4. 	burping
 

B. 	 Bottle Feeding (Only for mothers who cannot 
breas;. feed) 

1. 	hygiene measures:
 

clean bottle)
) prevent GIT disorder' 

- boiled water) (kalibang) 

2. 	formula
 

- use evaporated milk - diluticn based an age 

- e~phasize disadvatages of condecAd milk: 

at high dilution 

C. Supplementary Feeding -	 *starts at four mmths 

of age (small amount of vegetables, meat sops, 

mashed vegetables, etc.) 

1. 	Dilis powder or mongo powder
 

2. 	 Preparation
 

Mashing and straining:
 

Rice
a. Vegetables c. 

d. Tubersb. 	 Fruits 

Principles: 

1. 	 Commonly used foods 

2. 	Hygiene
 

3. 	 Balance meal 

4. 	Palatability
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II 	 Weaning 

- gradual 

milk must be part of chi. diet 

protein-rich foods (mongo, dilis, etc.) that are 

inexpensive and readily available 

III Weight - Index of growth and development 

1. 	Visual: (Charts)
 

To compare normal and retarded development
 

2. 	 Importance: 

a. 	Weight in direct proportion to and nutri

tional practices 

if weight is low - not getting enough of 

right foods
 

or stationary - disease process going like
 

parasitism
 

b. 	 Weight reflects growth and developmental 

status 	of child.
 

c. 	 Serial weighing - adequate gauge in deter

mining growth pattern. 

IV 	 Malnutrition 

A. 	Visual (Cases)
 

B. 	Types (Bring pictures to illustrate)
 

1. 	"Lrasmus 

2. 	Kwashiorkor
 

3. 	 Vitamin A deficiency - night blindness 



C. 	 Effects 

1. physical and mental (brain) retardation 

physical - thin, presence of pigentation, edema, etc. 

mental - slow comprehension
 

irritability 

decrease work efficiency 

2. susceptibility to infection - drain in money 

Solution: Balance foods (Protein, carbohydrates, fat)
and Vegetables 

Motivate for home gaa-1ening to produce basic foods 

No. 3 Inquire about history of Parasitism 

No. 	4 hotivation for Toilet Construction
 

A. If the children are. positive for parasites (by history 

or 	stool examination)
 

Steps: 1. Explain the presunce of parasitism as 

due to lack of a santiary toilet - demon

strate how a child gets the parasite (sim

plified parasite cycle of life) 

2. 	 Mention the otherexcreta transmitted 

diseases and describe them, 

3. 	 Inquire whether any member of the family 

has been sick with these diseases. 

if 	YES: Point out the presence of these
 

diseases in the family as due to the lack 

of a 	sanitary toilet.. Also point out that
 

this can be due to lack of blind drainage 

or improper garbage disposal. 
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if NO: Inquire whether any membor of
 

the 	family has ever been sick of diarrhea, 

if yes - then attribute this disease to 

lack of blind drainage or improper excreta 

disposal. 

. Teach and encourage the family To: 

a. 	 build a sanitary toilet 

b. 	 construct a blind drainage 

c. 	 dispose garbage properly 
B. 	 If the children are negative for parasites: 

Steps: 
 1. 	 Inquire about incidence of diarrhea and 

other diseases. 

2. 	Explain that water becomes contaminat 

with bacteria when: 

- there are no toilets 

- improper drainage system 

- improper garbage disposal 

3. 	Then teach and encourage the family t4 

a. 	 build a sanitary toilet 

b. 	 construct a blind drainage system 

c. dispose garbage properly
 

No. 5 
Deworm if Positive
 

No. 	 6 Inquire about existing morbidity 

No. 7 Refer to 1orbidity Clinic 



-113-


No. 	 8 Deliver Health.Education 

Topics:
 

I. 	Introduction to Communicable Disease Control
 

A. 	Briefing of respondents on general results of 

stool and blood examination of sample children. 

B. 	Information regarding the avoidance and control of 

certain diseases which easily occur in children 

and even adults, stressing the importance of kncw

ledge 	of these diseases,
 

C. 	 Illustration and discussion of the Cumiicable 

Diseases transmitted by the 4 F's: 

1. Food 	 3. Flies 

2. Fingers 4. Feces
 

D. Driving home in minds of Audience the necessity
 

of cleanliness on the four F's.
 

II. 	Discussion of Four Common Communicable Diseases Namely: 

1. 	Dysentery (Dysenteria)
 

2. 	Cholera (El Tor)
 

3. 	Typhoid (Typhus)
 

4. 	Intestinal (Bitok)
 

Parasitism
 

III 	Discussion of the general evolution of the specific
 

disease process:
 

1. 	Ex. Dysentery:
 

1. 	child plays in ground, thus makes hand dirty 

2. 	 child eats fruits without "ashing 

3. 	 in evening, child has minimal diarrhea 
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4. 	 or if day child's appetite not affected
 

therefore, eats more unclean foods 

5. so child diarrhea recurs and becomes worst. 

Also there is accompanying abdominal pain 

and 	fever.
 

2. Discuss also other diseases Datterned after dysen.. 

tery
IV. 	 A. Sources and Causes of 	Cmma nl ble Diseases throbh 

1. 	Water contamination
 

2. 	Food, Flies, Fingers, and Feces
 

B. 	Control by:
 

1. 	 Water chlorination 

2. 	 Construction of 	toilets 

3. 	 Construction of 	proper drainage 

4. 	 Sanitary disposal of garbage 

5. 	Environnental sanitation 

No. 9 Purify Water 

Steps: 1. Inquire about the source of water 

2. 	Inquire about diarrhea
 

3.-	 Mention the water-borne diseases - cholera,
 

typhoid, and dysentery
 

4. 	 Explain that water-borne diseases are due to 

water contaminated with bacteria (reinforce 

with envrir,,rn.ental ssnitation) 

5. 	 .ention chlorination as a method of elinii

nating these bacteria found in water
 

6. leach how to chlorinate water 
7. 	 Encurage the practice of water o.hlorination. 



No. 	 10 Inform about Horticulture 

I. 	 Discuss the importance of Horticulture 

A. 	 Its relation to good nutrition 

1. 	 essential nutrients derived from home garden 

products
 

2. 	freshness
 

3. 	 economic reason - affords savings 

II. 	 Mechanics of Horticulture Proz:r-am 

A. For households with existing home gardens: 

1. 	 Check the size and locations of home gardens 

campaign for more and bigger home gardens 

2. Find out varieties of garden plants - promote 

the raising of malunggay, agbate, gay, etc. 

3. 	 Five technical advices: 

a. how to make and prepare a seed box or 

seed bed with subsequent sowing of seeds. 

b. 	preparation of plots for transplanting
 

c. encourage the proper use of locafly avail

able fertilizer .i.e., horse, cow or carabao
 

manure, chicken dungs.
 

d. 	 care for growing plants including chemical 

treatment, weeding if possible. 

B. 	 Households without Existing Home Garden (with 

available space) 

1. 	 Find out the reasons for the absence of home 

gardens 
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a. 	presence of stray animals - let the owner
 

of such animals tie the animals or enccu

rage the farmer to fence with availale 

materials such as kagingking, salirap, etc. 

b. 	 lack of personnel 

C. 	 Households without avalable space for home 

Gardens -

Encourage 	use of seed boxes, cans for such 

purpose. 
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CkPSULE DISTRIBTION STRATEGIES 

STRATEGY I BARAGAY Ol VILLAGE COUNCIL 

I
 
VILLAGE C CJ 

COOPERTORS 

SCHOOL TECHERSSTRATEGY II 

TEARiEA-LTH 

I VILLAGE COUNCIt 

SCHOOL EACHERS1 

COOPERATORS 

WCHIM 
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STRATEGY III YOUTH GROUPS 

HE T5 

VILLAGE COUJNCIL 

IYOU:TH R 

STRATEGY IV HEALTH TEAM 

[HEALTHITEAM 

4*, 



Appendix 4
 

Persons and officials involved in the Project:
 

FIRST YEAR
 

A. CORNELL UNIVERSITY
 

2I. Dr. Michael C. Latham - Co-Associate
 
2.. Dr. Barry Popldin -. Co-Associate
 

B. CEBU INSTITUTE OF MEDlCINE 
1. Dr. Jacinto Velez - President, CIM 

2. Dr. Constancio Camomot - Dean, CIR 
3. Dr. Ibarra T. Panopio - Consultant Pathologist 
4. Dr. Jesus Ravanes - Consultant Ophthalmologist 
5. Miss Erlinda Pestao - Consultant Nutritionist 
6. Mr. Gustavo Sasis - Consultant .Horticulturist 
7. Mrs. Lydia Adlawan* Medical Technologist 
8. Mr;-. Clemente Historillo Medical Technologist 
9. Miss Nanette Jabonero -Medical Technologist 

10. Miss Veronica. Vocal - Clerk-Typist 
11. Mr. Nicasio Setrina - Driver 

C. VITAMIN A STAFF 

1. Dr. Florentino S.Solon Project Director 
* 2. Dr. Tomas. L. Fernandez - Deputy Director 

3. Dr.:.Jeremias U. Murillo - Co-Investigator 
4. Dr. Asuncion V. Arong - Research Physician. 
5. Dr. Joseph D. Graciosa - Research Physician 

6. Dr. Exequiel D. Pilones - Research Physician 
7. Mrs. Mercedes A. Solon -Research Assistant 
8.. Miss Milagros P. Naputo - Research Assistant 
9. Mrs. Victoria B. de la Peia - Research Assistant
 

10. Mrs. Ruperta A. Caballes - Medical Technologist 
11. Miss Guillerma Lampayan - Medical Technologist 
12. Miss Adiel A. Macavinta - Clerk-Typist 

13. Miss 1',rcelina Chan - Clerk-Typist 
14. hr. Pedro Nellas - Clerk-Driver 
15. Mrs. Celsa C. Pono -Health Educator 

16. Miss Carmen Logroio - Interviewer 
17. Mrs. Josefina Padilla - Interviewer 
18. Xr. Bienvenidc holganza - Interviewer 
19. Mrs. Mirasol Abaquita - Interviewer 
20. Miss Anita Densing - Interviewer 
21. Miss Lorna Fortuna - Interviewer 
22. Miss 14a. Lisa Gorres - Interviewer 
23. Miss Luzviminda de Guzman - Interviewer 
24. Mrs. Florenda C. Labuga - Interviewer 
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SECOND YEAR 

A. CO,.L. UNIVERSITY 

1. Dr. Michael C. Latham 
2. Dr. Barry Popkin 


B. CEBU INSTITUTE OF MEDICINE
 

1. Dr.. Jacinto Velez 

2. Dr. Constancio Camomot 
3. Dr. Ibarra T. Panopio 
4. Dr. Jesus Ravanes 
5- Mr. Gustavo Sasis* 
6. Mrs. Lydia Adlawan 
7. Mr. Clemente Historillo 
8. Miss Nanette Jabonero 
9. Mr. Nicasio Setrina 


C. VITAMIN A.STAFF 

1. Dr. Florentino S. Solon 
2. Dr. Tomas L. Fernandez 
3. Dr. Joseph D. Graciosa 
4. Dr. Asuncion V. Arong 
5. Dr. Exequiel D. Pilones 
6. Mias ilagros P. Naputo 
7. Mrs. Victoria de la Pefia 
8. Mrs. Ruperta Caballes 
9. Miss Guillerma Lampayan 
10. Mrs. Marietta Ebo 

11. Mr. Bernard Lanutan 

12. Miss Godi-a T. Sa-a 
13. Mr. Pedro Nellas* 
14. Mrs. Celsa Pono 

15. Mrs. Carmen Logroffo 
16. Mrs. Josefina Padilla 

17. Mr. Bienvenido holganza 

*First six months only. 

- Co-Associate 
- Co-As3oci&te 

- President, CIh 
- Dean, CIM 
- Consultant Pathologist 
- Consultant OphthalmOlOgist 
- Consultant Horticulturist 
- Medical Technologist 
- Medical Technologist 
- Medical Technologist 
- Driver
 

- Project Director 
- Deputy Director 
- Research Physician 
- Research Physician 
- Research Physician 
- Research Assistant 
- Research Assistant 
- Medical Technologist 
- Medical Technologist 
- Research Aide 
- Research Aide 
- Clerk-Typist 
- Clerk-Driver 
- Health Educator 
- Interviewer/Family Health Aide 
- Interviewer/FHA 
- Interviewer/FHA 



THIRD YEAR -121-

A. CORNELL UNIVERSITY 

1. Dr. Michael C. Latham 
2. Dr. Barry Popkin 
3. Miss Amanda Te 
4. Mrs. Susan Yba~ez-Gonzalo 
5. Mr. Eduardo Reyes 
6. Mrs. Leticia Buela-Dizon 


B. CEBU INSTITUTE OF NMICZ 

1. Dr. Jacinto Velez 

2. Dr. Jose V. Paradela 

3. Dr. ibarra T. Panopio 
4. Dr. Jesus Ravanes 
5. Mrs. Lydia Adlawan 
6. Mr. Clemente Historillo 
7. Miss Nanette Jabonero 
8. Mrx. Nicasio Setrina 

C. VITAMIN A STAFF 

1. Dr. Florentino S. Solon 
2. Dr. Tomas L. Fernandez 
3. Dr. Yolanda Cabaron 
4. Dr. Jcseph D. Graciosa 
5. Dr. Exequiel D. Pilones 
6. Miss Nilagros P. Naputo 
7. Mrs. Victoria B. de la Peia 
8. Mrs. Rupsrta Caballes 
9. Miss Ouillerma Lampayan 

10. Miss Charito Miranda 

i.. Mrs. Narietta Ebo 

12. Mr. Bernard Lanutan. 
13. Miss Godiva T. Sa-a 

14. Mrs. Celsa Pono 

15. Mrs. Carmen Logro.to 
16. Mrs. Josefina Padilla 

17. Mr. Bienvenido Holganza 

18. Miss Rosario Cabigon 
19. Miss Aurora Saniel 


20. Mrs. Emiliana Canque 

21. Mrs. Josefa Chan 

22. Miss Terencia Fagallon 
23. Miss Pacita hosafa 

24. Mrs. Nenita Sotto 
25. Mrs. Puiita Titong 
26. Fir. Natalio Villahermosa, Jr. 

27. Miss Fe Villarico 

28. hiss Rosario P. Soriaga 
29. Mr. Cesar Bugtai 
30. Mr. Nonoy Ceniza 
31. Mr. Generoso Pena 

- Co-Associate 
- Co-Arsociate 
- Research Assistant 
- Research Assistant 
- Programmer 
- Secretary, AL 

- President, CIM•
 
- Dean, CIM 
- Consultant Pathologist 
- Consultant Ophthalmologis 
- Medical Technologist 
- Medical Technologist.
 
- Medical Technologist
 
- Driver
 

- Project Director 
- Deputy Director
 
- Research Physician
 
- Research Physician
 
- Research Physician
 
- Research Assistant
 
- Research Assistant
 
- Medical Technologist
 
- Medical Technologist
 
- Medical Technologist
 
- Research Aide
 
- Research Aide
 
- Clerk-Typist
 
- Health Educator
 
- Interviewer/FHA
 
- Interviewer/FHA
 
- Interviewer/FHA
 
- Medical Technologist
 
- Medical Techraogist
 
- Interviewer
 
- Interviewer
 
- Interviewer
 
- Interviewer
 
- Interviewer
 
-Interviewer
 
- Interviewer
 
- Interviewer
 
- Training Coordinator 
- Horticulture Assistant 
- Horticulture Assistant 
- Science Aide 
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APPENDIX II 

A BACKGROUND DISCUSSION OF VITAIUN A DEICIEOC 

AND KEY FACTORS BELATED TO IT 

a. Introduction 

In natural situations a pure vitamin A deficiency seldom exists as 

an isolated condition, especially in the Third World (Oomen, 1969). 

Rarely does the deficiency of vitamin A occur without the presence of other 

nutritional deficiencies or in conjunction with other disease. Man forms 

of malnutrition occur in the presence of infectious and parasitic diseases 

which often are interacting synergistically with. malutrition. Thus, the 

conditions of interest here, xerophthalmia and keratcmalacia, occur con

currently with dietary deficiencies such as protein, calories and riboflavin 

and with diarrhea arid other forms of infectious or parasitic disease. Vi

tamin A deficiency produces a variety of pathological lesions but this 

study is concerned chiefly with the deficiency as it relates to the eye 

and to blindness which is one of the most significant consequences of this 

deficiency. 

Xerophthalmia is the general syndrome which coirers all eye lesions 

and the general puflic health problem implied in vitamin A deficiency. 

The affix, xcro-, suggests a dryness, l.usterless condition of the eyeball.
 

More specifically, it relates to a dryness of the conjunctival and corneal 

epithelia. 'Keratomalacia relates to the softening of the cornea with ul

ceration and loss of vision. The root, malacia, differs from xero as it 

is the weakening, softening and melting process which follows xerophthalmia. 

Keratomalacia is a special manifestation of xerophthalmia. This last stage 

of xerophthalmia may develop very rapidly. 

-1i



The clinical aspects of xerophthalmia have been divided into four 

all essential manifestations of tbe
staes--stages which do not encompass 

complete as is possible (Xerophthalmia 1, p. 2; Ten 
syndrome 	 but are as 

Doesschate). 

Stages of. Xerophthalmia 

X - only night blindness present 

0 

- conjunctival xerosis (dryness) with or without 

night blindness, with or without Bitot's Spots 

corneal xerosis, reversible changes of corneal.X2 

epithelium (cover): 

x3 - a) 	irreversible 'corneal changes, loss of substance, 

perforations 

b) softening of parts, of cornea (keratomalacia) 

X4 - scars, blindness, large. or total whiteness of eye 

Vitamin A .includes the preformed vitamin A (retinol) and the provita

of animal origin, is
rains A or carotenoids. Preformed A, found in foods 

ready for utilization by man, while the preformpd carotenes from vegetable 

be converted to vitamin A in.the intestines of man. It should 
sources must 

be noted that the preformed A is many times as efficient as the beta caro

tene in that much of the beta carotene is lost in the process of absorption 

and conversion before it can be utilized by 	the human organism. 

b. 	 Consequences of Xerophthalmia 

central life processes of theA deficiency of vitamin A affects many 

human organism. Many of these relationships may have important economic 

mnifestations which will be discussed later. The following are some of 

the relationships: 

- toa) Resistance to infection a deficiency lowers the resistance 
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infection in general, and especial2y lowers the integrity of the 

epithelial tissues (Roels, 1969, p. 906). "itamin A is syner

gistic with almost all infectious diseases in which the relation

ship has been studied. Children and adults with xerophthalmLa 

are highly susceptible to infections, particularly the respiratory 

and genito-urinary systems" (Taylor, p. 213). 

essential for the normal functioningb) Reproduction - vitamin A is 

of the reproductive system; 

c) Utilization of dietary protein - the addition of vitamin A in-

On the other hand, a deficreases the utilization of protein. 


ciency of vitamin A may reduce food intake and growth (Roels, 1969,
 

p. 905). 

d) Visual cycle - Vitamin. A is essential in the formation of rhodop

sin. Rhodopsin is important for vision in dim light. Furthermore' 

blindness 	Js a common occurrence for those who have suffered from 

are the numbers ofxerophthalmia. Often the lesions asymmetric; 

eye is about equal (Oomen, 1964people blind in both eyes and one 

(b), p. 307). Disagreement exists 	on this point. Some research

ers feel the effects are symmetric (Goldsmith, p. 401). In one 

study, among the survivors of xerophthalmia, 27%were blind, 59% 

had greatly reduced vision, and only 14%had undamaged eyes 

(McLaren, 1963, p. 214). Mclaren estimated that a minimum of 1 

in 800 children surviving the age of 5 in Indonesia would be totally 

blind from xerophthalmia (ibid). 

e) 	 Mortality - vitamin A deficiency is associated with a high mortal

ity rate among children (Roels, 1969, p. 907). Between 25 to 60 

percent of those with xerophthalmia die (cLaren, 1963; Oomen, 



1964(b)). Observations in India suggest 50 percent survive, while 

in areas of North Africa survival may be a rarity (Cimen, 1964(b), 

p. 36-41). At the same time, many children with xerophthalmia die 

of kwashiorkor or inuritional marasmus who might otherwise survive 

and becme blind. 

c. Nutritional and Biochemical Factors 

Two of the key processes which determine the effects of dieta-r intake 

over time on the human organism's vitamin A nutriture are the absorption 

and conversion of the preformed beta carotene. "The biosynthesis (conver

sion) of vitamin A from beta-carotene takes place mainly in the intestinal 

mcosa, during the absorption of dietary P-carotene" (Goodman, p. 963). 

Tae presence of various diseases interferes with this absorption process 

of either carotene or vitamin A. "Acute febrile infectious disease and 

perhaps also diarrheal disease have a trigger effect which cannot always 

be explained by depletion" (Oomen, 1969, p. ioi0). Ascaris may utilize 

carotene. It is believed that tie ascaris (woundwor) can convert caro

tene to vitamin A in its intestinal wall. 

Basically the provitamin A (carotenoids) is converted into retinol
 

(vitamin A) and then absorbed. Fat affects the amount of carotene absorbed 

since vitamin A is a fat soluble vitamin (National Institute of Nutrition, 

P.65). Protein deficiency markedly depresses the intestinal conversion 

of beta-carotene. After absorption the nutrient is either utilized or 

stored. A study carried out in India showed that mild protein-calorie mal

nutrition does not impair the absorption of beta-carotene (Lele). Protein 

is necessary for the utilization of the vitamin A and is also responsible 

for the transport of this A (retinol) in human plasma. while vitamin E 

affects the utilization and also the storage of the A in the liver (Roels, 



stored in
1969, p. 9 04). Scientists are finding that some vitamin A is 

skin and ruscle (Olson). 

Previously it was mentioned that vitamin A affects protein Metabolis., 

ingested protein. A severe protein defireducing the utilization of the 

ciency may prevent vitamin A from reaching the liver and keep the remman

to the other tissues of the body for utilizationing reserves unavailable 

(Arroyave, 1969). This does not mean kwashiorkor or xerophthalmia will 

necessarily occur concurrently. Rather, this means programs which provide 

the rate of growth in children. mayprotein and subsequently accelerate 


produce the appearance of xerophthalmia (ibid).
 

An unrelated but important factor is the effect of maternal nutriture 

Poor maternal vitamin A nutriture results in a low storage in the unborn 

child and a low content of vitamin A in the mother's breast milk. 

There are several biochemical indicators of vitamin A nutritomal
 

status. The clinical indicator used in this study is the xerophthalmia
 

ranking discussed in the introduction. The amount of vitamin A stored in 

the liver can be determined by a biopsy of liver tissue taken with a biopsy 

needle injected into this organ. Although this test is very useful., it 

way be painful, it produces side effects and complications in some patients, 

and was not utilized. It is not a field test. Determinations of the levels 

of vitamin A (retinol) and of carotene in the serum (plasma) are the two
 

basic methods (Interdepartmental, 1969). Also, there is some evidence of
 

a poor correlation between vitamin A in the liver and the plasma unless
 

the deficiency is very severe. The same is true for clinical symptoms of
 

vitamin A deficiency and serum A levels. Part of the explanation may be
 

the storage of vitamin A in the skin and muscle (National Institute of
 

Nutrition, p. 64). 
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The plasma or serum A test represents vitamin' A nutriture over a period 

of time because considerable vitamin A can be stored and long periods are. 

required for its depletion. Seasonal fluctuations affect the supply of 

food containing vitamin A or its precursor, carotene, but do not necessar

ily affect the serum A. Thus, this index is often uncorrelated with recent 

dietary intakes.
 

The serum carotene, on the other hand,, reflects recent dietary intake.
 

Beta-carotene is not stored for very long; it is converted to vitamin A. 

The finding of low carotene levels is informative as to the type of diet 

consumed over recent' weeks and months. There is a problem with the serum 

carotene because more of the carotenes are not converted to retinol. Bio

chemical levels are indicative of the nutritional well-being of a person; 

ho;ever, often values reflecting a given level of health vary significantly 

between each person. 

d. Dietary Sources
 

In the previous discussion, vitamin A sources were described as retinol 

and as carotenoids. The main carotenoid is beta-carotene. The importance 

of these distinctions lies in the relative effectiveness in each in provid

ing the necessary biological activity for the human body. The carotenoids 

are not utilized as efficiently as retinol by the human body (Aykroyd, p. 

68). The standard relationship is 1 xg beta-carotene equals .167pzg retinol 

or beta-carotene is one-sixth as efficient as retinol (Joint, p. 24-25). 

The other carotenoids are much less efficLent than beta-carotene and are 

given a retinol equivalence of one-twelfth. The other standard of measure

ment for vitamin A activity is International Units (IU). One IU of vitamin 

A is equivalent to 0.3 P9 of retinol. 

These relationships are significant, especially when carotenoids provide 
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65-95% of the total vitamin A activity in the diets of the devuloping 

areas (Joint, p. 6-8). The principal sources of vitamin A in the aiets 

of developing areas are fruits and vegetables--predominactly the green 

leafy and yellow-vegetables. Table 1 gives the estimated distribution of 

the sources of vitamin A activity in various foods. 

Sources of Vitamin A 

Foods containing previtamin A as retinol are fairly expensive and 

consumption may be prohibited by religious or cultural mores. It occurs 

widely in animal tissues, especially in the livers where it is stored. 

The fat content of the meat, milk or fish may be important; the retinol 

is often found in these tissues. Thus, lean meat or fish and milk from 

which the fat has been skimmed are almost devoid of vitamin A. While fish 

provide an excellent source of vitamin A, sun dried fish loses most of its 

vitamin A value. "Eggs are an excellent source of retinol and may prove 

to be a practical method of supplementing -egetable diets" (Joint, p. 57). 

"GreenBeta-carotene is found in all the green parts of plants. 

leafy vegetables, such as the young leaves of Ipomaoea (sweet potato and 

swamp cabbage), cassava, amaranth, horseradish, etc!., are rich sources of 

carotenes .... Fresh immature lgumes (green string beans, lima beans, peas, 

etc.) bcfore they reach the mature dried stage (grain legumes) are also 

good sources of both proteins and carotenes" (Joint, p. 57). Figure 2 shows 

many of these sources. Breast milk is another important vitamin A (pre

formed) source. For infants breast feeding is important in forestalling 

vitamin A deficiency (van Veen, 1974). 

Beta-carotene is also found in abundance in red.plam oil, carrots,
 

mangoes, papayas and other yellow vegetables and fruits. Red palm oil, 

a very rich source of beta-carotene is extensively produced in West and 



1. EST EDADISTRIBTIC OF SOURCES OF VWuW A 
Table AcT vn (AS M) M VARMUS FOODS 

OtherFrom 
retinol p-carotene carotenoidsSource 

AnIl origin 

90 10eat and meat organs 

70 30Poultry 

90 10Fish' and shellfish 

70 30Eggs 


Milk and milk prodccts 70 30
 

90 10
Animal or fish oil 

Plant origin
 

Cereals
 

ho 60Maize, yellow, 

50 50
Others 


50 50Legumes and seeds 

Vegetables 

75 25
Green vegetables 


Deep yellow (carrots, sweet
 
potatoes - deep orange type,
 

85 15etc.) 


50 50Sweet potatoes - pale type 

Fruits
 

15Deep yellow (apricot,' sapote etc.) 85 

75 25Other fruits 


Vegetable oils 

65 35Red palm oil 

50 50Other vegetable or 'seed oils 

Source: Joint FAO/WHO 



Figue 2. CAWO==N C~TEf= MF FOODSY 

a/ 	 Approximate pravitamin A content of some leafy and yellow vegetzables 
and fruits, Internti.onal Units per 100 gams (as purchased).-

Source: tJNMI WOste1U Pacific Region,, p. 26. 

LX 00 76001620056001 5100l 46 CC 30012900 28001807570 

0 
t. 

CD r- $4 
-4 4) 

a)
t)>o ir-4 ad

HO1 4) H 
Cr~) HOtord0'0-2 

43W V) $4
4) 

%Wo 

4a 

H4 

) 

Q) 
> 

00 
:HO 

;. 

V 
(D~ a 

Cj
.0 alO

.0 
b 

94000 
it O) 

.400 

CIO 
0 

0)
-P
d0 

4)3 
04 

0. 

O 

0L 

04 0) 
-1 DO 

0 
H04o 

) 

AC 
(pa 

fa 

-1 
At. 

.4 

E-

0 
H-

9: 
d 

Of ci 
-

1 
COE'~ 

) 

1 4)3 4V O 0C 



-20-


Central Africa and parts of the Far East. It is often used to treat xero

phthalmia and in some cases as a dietary supplement to prevent xerophtha3.

mia (Roels; UNICEF). Coca, consumed in the highland areas of Bolivia, has 

a high carotene A content. 

Carotene and retinol, are relatively stable towards heat and in the 

canning and processing. In some cases, such as carrots, the foodstuff imst 

be cooked to release all of the carotene. At the same time, traditional 

techniques such as the drying of leaves and the storage of vegetables, such 

as squash, do not lead to a loss of carotene. Extensive exposure to the 

sun (e.g., sun dried fish) appears to be the major cause of carotene or 

retiol loss. 

Often the main staple determines the diet content of vitamin A. When 

it provides little or no carotene as ii the case of rice and white corn, 

the incidence of xerophthalmia is very high (van Veen, 1947). Thus, the 

rice-eating populations of Asia and the Far East usually consume lower 

amounts of carotene than do those whose staple isyellow maize, sweet pota

toes or millet.
 

Reauirement s 

The requirements for vitamin A, expressed. in weights of ug, vary by 

age and sex. The recommended daily amount of retinol for an adult is 750 

)ug (micrograms).* An amount "as 16w as 390 ug retinol per day is required 

to prevent visual symptoms of vitamin A deficiency in adults (Joint). Dur

ing pregnancy the recommended daily allowances (RDA) remain constant; how

ever, lactating women have an RDA of 1200 )igretinol per day. Growth re

quirements are greater for infants. At the end of three and five months
 

420 ug/day or about 65 g/kg and 50 jig/kg, respectively, are reccmmended. 

Table 2 reports the recommended levels of retinol.
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Tible 2. IA1MED MAKE OF RETIOL AT VARIOUS AGES 

Recommded Inter-	 Recommended Inter

intake jig re- national intake yg re- national 
Age tinol per day units

Age tinol per day units 


1OO 1333
o. months 	 7-9 years 


575 1'-917
6-12 months 300 1000 10-12 years 


1 year 250 833 13-15 years'. 725 2117
 
(boys-girls)
 

2 years 250 833 
16-19 years 750 2500 

833 (boys-girls)3 years 250 

Adults .. 750 25004-6 years 300 1000 •"( -woman) 

1_/	For infants 0-6 months, it is accepted that breast feeding by well

nourished mothers is the best way to satisfy the nutritional require

ments for vitamin A. 

Source: Joint FAP/WHO Expert Group, p. 22. 
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Few diets consist purely of retinol. These recommendations are cor

rected for the Consumption of beta-carotene at various levels 
(Joint).
 

The basis for many of these recommended levels is poor 
 (van Veen, 1974). 

This is especially true for children and adolescents. . 
e. Production and Preference

Fruit and Vegetable Consucwtion, Home Patterns 

Carotene food sources contribute 50-90% of the vitamin A intake of. 
persons in most low income nations. 
Because of the high carotene content
 
of many fruits and vegetables, 
 this group of foods contributes a dispropor
tionate amount of this carotene relative to the small amount of money spent
 
on them. For example, 
 the bottom 2 deciles of Indians spend about 32% of 
their expenditures for a group of foods which include fruits and vegetables 
along with beverages and condiments (B. Desai). In many regions, fruits 
and vegetables are either picked from the abundant foliage or produced in
 
farms 
or home gardens. In general, however, it apperas that there is little 
significance given.to consuming them outside the Chinese culture.
 

Some of the cultural and sociological studies conducted 
 in Asia were 
reviewed in an attempt to understand the types of belief patterns which* 

would affect fruit and vegetable consumption. In general, they are not 
Classified as a main food which for Malaysians and Filipinos includes only 

the staple rice or corn (Polson; Wolff). Along with fish, meat and eggs 

vegetables are classified as a viand.
 

A series of studies have show that these carotene-rich fruits and
 
vegetables are often withheld from children (McKay). In a N.E. village in 
the Visayan island of Leyte (near Cebu), "fruits, other than bananas, and 
vegetables are rarely fed to the child. Because of existing food prejudices 

it is inconceivable to many that theywomen are important" (NIkrgpe, p. 92). 
In total, Nurge faud "that historically, the weanling was not fed fruit, 
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vegetables, meat or fish" (p. 95). It is unclear if the onset of dprrhena 
•ch is often caused by the -:onsuption of these foodstuffs was the Ieason 

for these taboos. 

The most damaing belief pattern is the practice of limiting common 

fruits and vegetables fee children with eye problems (McKay, p. 70-71). 

in one rural Malay area the consumption of "cooU" fruits and vegetables 

(mainly carotene-rich) was prohibited for the xerophthalmic child because 

these would irritate worms which "then migrate into -the eyes causing night

blindness....and final1y blindness" (P. Chen, p. 234). 

The discussion of home production of fruits and vegetables will center 

on the role of home gardening because of the small amount of cropland planted 

to fruits and vegetables in most areas. There is little tradition of home 

Lardening in most parts of the world. This partially relates to the sw13 

consumption of vegetables and fruits by these people. Exceptions are the 

Indonesian, Japanese and Chinese diets. For example, one study in the 

densely populated island of Java found that home gardens cover about 20,% 

of the arcole land (Van Eijnatten). This was reported in 1949 and an ear

lier study on the same area gave a figure of clone to 15% of the cultivated 

land (Ochse).
 

Aside from taste and economic pressures, several other social factors
 

are I'mportant in explaining the smalJ proportion of the population which
 

engages in home gardening. Fernandez found that in some urban squatters
 

areas where space for gardening was available, fear of eviction prevented
 

the development of home gardens. Many families often will not garden near 

their houses as they would be destroyed by neighbors foraging goats and 

Pigs. Also, theft or the fear of theft prevents many families from devel

oping garden plots. 



r.any of these social constraints can be changed. In some azeaa, low-

West Africa and the Philippines have been induce& to grqV
income farmers in 


meaningful home gardens (Van Eijnatten). In many cases, this only will.
 

happen when sam cash' can-be. earndd.
 

In the Philippines a major campaign has been launched by the First 

Lady, Mrs. Imelda Marcos, to increase the practice of home ga dening. In 

so=e areas this has'led to considerable interest in the cultivation of 

In many other areas the lack of a tradition of garsmall home gardens. 

water and lnd has preventeddening coupled with the dearth of seeds, lnd. 

meaningful adoption of this program. 

A second factor in the Philippines has led to increased interest in 

This has been the vegetable breedvegetable production and home gardening. 

ing program at the University of the Philippines College. of Agriculture 

Los Banos and the multiple cropping project developed first at(UPCA) at 


(IRRI) by Dr. Richard Bradfield
the International Rice Research Institute 

and then at the UPCA. For example, the UPCA has a pilot project in several 

In these villages thevillages in Laguna Province in the island oC Luzon. 

fruit vegetables appears to laveproduction of a variety of vegetable and 


In this project the farmers hale shown a great
increased significantly. 


desire to produce for commercial channels (e.g., A. A. Gomez).
 

new varieties of higher.
The breeding program has helped to develop 

yielding and.more disease resistant vegetable varieties. It has also be

gun to deal with more specific problems such as the inability of tomatoes 

to bear fruit in warmer climate and the lack of seeds and cuttings (Munger; 

National Food and Agricultural Council). 

The multiple cropping goal is the continuous cultivation of land dur

or main crop is not grown and also theing the seasons .in which the staple 
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seasons. The 
use of unused portions of the land during the prime growing 

land and labor more efficieutly. For example, 
purpose is to utilize scarce 

a
after the rice season the puddled land could be used for the growth of 

of both these effortssweet potatoes. The-resultvariety of crops such as 

• ,ll be an increased emphasis on vegetables in agricultural planning in 

the Philippines and a greater availability of high quality -varieties. Some 

of these breedilg and selection efforts have been transferred to the newer 

Research and Develont Center in Shanzhua, Taiwan.Asian Vegetable 

A third element has been the Applied Nutrition Programs in the schools. 

over, the past 5-15 years. WhileThey have protceed school garden programs 


since fe w evaluations have been
it is difficult to weigh their effects 

it easier for home gardening programsCompleted, undombtedly they will 	make 


the world where these UNICEF-sponsored
to be developed in any nation in 

programs exist (e.g., G..Desai). 

In the past the research neglect of tropical horticultural crops other 

than those for export-oriented cash crops (citrus, banana, pineapple, etc.). 

has been serious. When research has been conducted, it is usually tied to 

the crops preferred by the more WIetern-oriented. segments of the population. 

These are the cabbages, tomatoes, eggplants, etc. toward which the Western

trained agricultural scientists have become oriented. Moreover, little.
 

consideration has been given to the carotene contribution evea when defi

ciencies in this nutrient are important in their countries.
 

Economic and carotene yields for a variety of vegetables were studied 

to determine how meaningful the carotene contribution of a home garden could 

be. Yield data collected from home gardens in Java and commercial and ex

;eriment station vegetable crops inthe Philippines are compared in terms 
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in table 3. Yields were computed on a dalyF 
of their carotene production 

even contioaus 
While tropical climates do permit multiple and 

basis. 

mst be varied over the seasons. 
It should be noted that 

cropping, crops 

for the home garden can come only 
after several years
 

these yield levels 

garden is slow in areas where none 
of gardening. The initiation of such a 

surface around the housqs isusually compacted, 
eroded and leacbL 

e:.ist; the 

can come with the build-u;p 
The possibility of high fertility exists and 

resulting from plant growth (Van Eijnatten, 
p. 7-8). Yields per 

aad care 


for tropical climates (Dumger).
appropriateunit of time per land unit are 

size of 18.5 square meters was selected as this 
was the average

The small 


1973. In Africa, Van Eijnatten found an
 
of home gardens found in Cebu in 

average hone garden was 26 square meters. 

These results can be compared with the recommended daily allowance 

whose yields are expectedThe Javanese home garden,(RDA's) of vitamin A. 


gardens in Cebu, provide an annual amount of
 
to be closest to the home 

vitamin A equivalent to about 16% of a 3-year 
old child's ahnaual needs of
 

family with two children aged 3 and 5 gave 
all the vitamin 

833 IU. If a 

A to these children, wasted none.in preparation, and had to meet 50% of 

would need abbut 916 IU daily. Mam 
their RfA's throughout the year,..they 

o-the experimental results met this requirement.
 

A more realistic requirement for the average family 
of seven (ages 

and 10, and 2 adults) would be for 33% of its vitamin A to be 1, 3, 5, 6, 

If it wastes only 20% of the vitamin A
obtained from the home garden. 


between production and final consumption, it would require about 4300 IU
 

0o'vitamin A each day. The commercial garden in Java, the sweet potato
 

yield (tips,plus root), the mung bean pods, and both the swamp and Chinese
 

cabbage yields are adequate. Most of these are based on experimental and
 



YIELD OF VEGETABLES 

-Vitamin A/ Dailny yieldstoDayslas Economic zoo 	 a otrYe !.s 	 18,

toDas yjd/dAY,/a/ 100 S of vitaminl A/ 

KS 18.5 --sq. terproduct harvest 

2971
.8W5 

1&,szp cabbage b 30 333 .60I5
 
18852
z.. 	 Chinese cabbaSt/ 60 283 3600 

2. 	 1972 oilippne• 
average--al _/-1 2 3350 740 vegetables-; .. 

3. 	Bush sitao (green 570 
edible pod) 77 156 	

1645 

141 	 48343. 	MZmg bean 6
67 229(edible pod) 


1025 3941
 
3. 	Sweet potato 

roots 120 208 	 'S6 9
 

69 5565 69 
tips 

10531' 

2.159512249
3. 	 Cauliflower 

1*Eo.oe garden mLture 	 130 
2 3350 _3in 	Java 

4. Mrket gardens ia	 5328
3350
C/ 68 
same Java area 


4. Intensive market	 127103350
C/ 205
gardens (Java) 

224473585 1655. 	Tomato 

the Food CoMPosition Table, 
was obtained fromvitamin A dataSources---he 	 . All the fig-

Food and ! utrition Research Center, Mani a,. 196 8 

ures are based on.Philippine equi-,alents. 

(National Food and 
Ruben L. Villareal, U.P.C.A.

I. 	 Field trials by Dr. 

Agricultural Council).
 

2. 	 National Food and Agricultural Council. 
HuarY Munger., R. Villareal at U.P.C.A., 

3. 	Data from field trials by Dr. 

1969 (1-her).
 

4. Van Eijnatten, p. 22-24.
 
U.P.C.A. figId trials.

5. 	 Villareal, Table 5, 

yield divided by length of growding period. 
S/ This yield is actual economic 

no 	space and that 
It 	 is assumed that ore-transplaat growth requires 

yield is obta-jned (Villareal, P. 15).
Maxl.aum ane/ 	 Yields were only supplied on annual basis. 
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this does point out that ther 
gro'wing conditions. NeverthelessSS0 octLve 

if the carotene con
these vibamin A yields

are possibilitios of increasing 

tent and/or economic yields could be increased for the home gardens. Most 

as no time was givenin table 3 overstate the yieldsof the calculations 

The Philippine average yield an. 
for between crop preparation. of soil. 

are based on the more representative year-long averages.
the Javanese data 

of Xerophthalmiaf. 	 Etiology and GeograpW 

to area with the sa=
The incidence of xerophthalmia differs from area 

of this disease are complex end vay
vitamin A dietary intake. The causes 

seasonally and by age and sex as these factors are related to food supply, 

disease, poverty-and urbanization, and numerous cultural forces. This 

an& sex.section summarizes these factors, in particular the issues of age 



A co=on profile begins with the pre-school child who is underacur

ished but does not display clinical symptoms of xerophthalmia or any other 

,orm of malnutrition. Then the child becomes infected with a serious gas

trointestinal or respiratory infection at the age of 3 which precipitates 

xerophthalmia. A =onth later the child's vision becomes blurred and the 

mother takes the child to a local clinic 20 miles away. It is too late, 

however, as the child's condition is irreversible and eyesight is lost or 

the child dies. 

Dietary factors 

An inadequate amount of vitamin A or carotene is often consumed by 

a child. For example, in Java the vegetables and young pulses are placed 

in a soup (sajur) along with peppers and other spices. This soup is very 

spicy and many children refuse to eat it (van Veen, 1947, p. 670). In 

some areas in Java among the poor there are periods right before the rice 

harvest when no sources of carotene are available and the dietary-related 

incidence of xerophthalmia is high' (ibid., p. 671). In Europe, xerophthal

mia used to appear in the spring after the provitamin A reserves were ex

hausted at the end of a greenless winter (Oomen, 1969, p. 1103). 

Other examples of dietary causes are the presence of kwashiorkor with 

the resultant effects on the metabolism of vitamin A, a low intake of diet

ary fat which lowrs the intestinal absorption of all forms of vitamin A 

(esipecially the carotenes), .and a maldistribution of food in. the family 

which results in inadequate vitamin A nutriture for the boys or the child 

aged 2-8. In one study of 180 children with xerophthalmia, 90% of the chil

dren were classified as malnourished (Fernandez). 

Disease 

The direct effects of various diseases on the absorption of retinol 



in carotene were already highlighted. A case of xerophthalmia may be 

tuberculosis, hookworm, fever or ascaris.
associated with diarrhea, measles, 

The diarrhea months occur simultaneously with the highest incidence of 

xerophthalmia cases in Japan, Korea, South Asia, and the Near East and 

North Africa (Oomen, 1964(b), p. 5). Often the onset of diarrhea leads 

tea or herb inf'isions whichto a reduced diet of rice, barley water, ex-

acerbates the problem. "Xerophthalmia cases frequently come in waves. 

These prove to depend rather more on epidemiological variation of the con

tagious diseases of childhood than on seasonal variation of food intake" 

(Comen, 1972, p. 167). Some conflicting evidence on the relationship be

tween xerophthalmia and diarrhea has been presented (Oomen, 1973). 

The best documentation of the effects of various diseases on the in

cidence of xerophthalmia was a study done in North Vietnam. Two distinct 

oeriods with a high incidence occurred. In the hot summer months there 

were numerous cases of intestinal infection. In October to December, the 

cold season, the incidence of respiratory infection was high (ibid.). The 

incidence of xerophthalmia related directly to these diseases and was high

est during these two periods. Measles, tuberculosis, ascaris and giardia 

are some of the other diseases which can increase 'tke incidence of xero

phthalmia. Most' of this information has come from studies of children ad

litted to hospitals and has not followed children over a period of time. 

Thus, these associations might be spurious in the sense that these diseases 

du not trigger xerophthalmia. It is, of course, possible that xerophthal 

aia triggers some of them. 

Poverty
 

Xerophthalmia is felt to be a poor man's disease. Rarely is a case
 

found among middle income or rich children. For example, in "Jogjakarta, 
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histories (of xerophthalmL5J rrom 
11,000 casedontsia, Oomen.collected 


while scanning thousands of records of pay-.

but not onethe free clinics, 

jS patients (Oomn, 1964(b), P. 5). 

Urbanizat ion 
has produced ham

of the past several decades 
The rapid urbanization 

large and sms-ll metropolitanin 
dreds of squatters colonies and. slum areas 

favellasjbuggi jhonpris, urban 	barrios, 
areas. Alternately temed bustees, 

are the scene 
these urban villages or. squatters colonies 

or shanty towns, 


The existence of many

seriously malnourished children. 

Aof some of the most 


marginal; their chief occupations

in these urban villages isinhabitants 


are the crafts of basket weaving, clothes washing, etc., and similar mar

as pulling rickshaw, or selling sugar water
 
ginal urban occupations such 


Often their destitution forces them to resort to begging.
 
on a corner. 

These people may carry their old food habits with them to the cities. 

fruits and vegetables which sameThey often will consume only the grains, 

more expen
they had available in their villages. Though they may be much 

more perishpurchased first. The 
sive, their traditional staples will be 

When they are avail
cannot be obtaine. 

able fruits and vegetables often 

same family would have 
able, the quantity purchased is such less than that 


is important. In rural areas,
 
rural areas. Another factor

consumed in 


or no cost.
 
many of the fruits and 	vegetables are consumed with little 

on these foods, families are more likely to consume 
When a price is placed 

usually lower in total 
of their staple food which is 

less of them and more 

vitamin A contribution. 

in urban areas. 
Some detrimental social forces gain in importance 

foods induce many families to purchase these 
The advertising of commercial 

their nutritional status suffers (Popkin,
much more expensive foods and 
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Ors the mother may be forced to work and be unable to breast 
19 73(b)). 

feed the baby. The substitute of powdered milk or other forms of baby milk 

4s diluted or fed in smaller quantities to the child. Often the skimmd 

the retinol lost with the
cJuk is not fortified with vitamin A to replace 

skimed-off fat. 

Before World War II the presence of xerophthalmia attracted Mich atten

tion inSingapore where it was related to the use of artificially fed mile 

(0omen, 1964(b), p. 11). For a long time the powdered skiled milk sent 

not fortified.to developing areas from the U.S. through Public Law 480 was 


Now U.S. exports of Powdered skine milk are fortified with vitamin A.
 

Age-Sex
 

Incidence of xerophthalmia trends in age rates are the same for males 

and females. The peak incidence is felt by some to be during the third 

year (Oomen, 1969). The incidence is much higher among males and this sex 

The statistics varydifferentiation has been found to increase with age. 


slighbly but the general. ratios are about 58% males : 42% females for pre

school children aged 2-5; 85%males : 15% females, ages 10-13; and 87% 

males :13%females, ages 14-24 (ibid. ; McLareix, 1963, p. 213). Oomen and 

Ten Doesschate feel this higher incidence of xerophthalmia among males may 

be an intrinsic factor just as isthe relationship between xerophthalmia
 

and protein malnutrition (Oomen, 1973, p. 207-208). A discussion of the
 

incidence at various ages follows:
 

a)Age 0-12 months--the incidence is rare among this group. The
 

chief cause will be the disruption or cessation of breast
 

feeding. It isalso related to poor vitamin A nutriture of
 

the mother which leads to a low storage inthe neonate and
 

low vitamin A content in the breast milk. InDenmark inthe 
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early 1900's, many cases of xerophthalmia occurred in this 

age group (McLaren, pp.. 198-199). The Oriya of India are,. 

another group in which xerophthalmia has been prevalent amon 

infants (van Veen,' 1974). 

b) 	 Age 1-5 years--the sudden cessation of breast feeding may 

be associated with the onset of gastrointestinal problems 

and a higher prevalence of xerophthalmia (McLare-, 1963). 

This could be caused by a new pregnancy and stroug mores 

against breast feeding a child during this pregnancy (ibid.). 

Or 	the child may be fed only rice porridge after weaning as 

is done in Bali. Most people feel the peak is in the third 

year and that most cases of xerophthalmia occur between the 

ages of 2-4 (later than the peak incidence of kwashiorkor). 

This is because breast feeding develops a large storage of 

vitamin A which protects the child's vitamin A nutrition for 

a 	long time (ibid., p. 203). After the stored vitamim has 

been used, direct dietary effects or, more likely, the com

bination of some parasitic or infectious.-diseases and low 

dietary intake may lead to xerophthalmia. 

c) Age 5-15 years--only 10% of the cases occur among this age 

group and'they are usually less severe (ibid). In one study 

of 1678 children, 25% of the cases of xerophthalmia were 

found in this age group (Fernandez). Lower growth require

ments and greater resistance to various diseases are prob

ably the more important reasons for this. Older children 

have been ignored in most recent discussions of X, and ost 

preventive programs are oriented toward children aged 1-6. 
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in 1962-64 
An appraisal of older mtrition surveys copleted 

in Northeast Brazil and Bangladesh also showed
by the ICMOD 

a high prevalece of X among'chldren aged 
T-16 (Interdepart

1965 and
mental Committee on Nutrition 	for National Defense, 

1966).
 

d) Adults--the instances of xerophthalmia 
are very rare except
 

in nursing mothers because the vitamin A requirements 
during
 

nch greater. Night blindness 	may be found but
lactation are 

Among 	a few adults, cirrhosis
 rarely does blindness occur. 


of the liver leads to an impairment of the storage of retinol 

in the liver and can cause xerophthalmia. 
Intestinal ma.-.

absorption from conditions such as steatorrhea is another 

cause. 

The onset of blindness occurs primarily in the 
under five group. This 

other 	major causes.blindness from many
differentiates xerophthalmia-caused 

in most areas, trachoma does not affect preadolescents (Oomen, 1964(b), 

occur among adults. Smallpox pro
p. 	 2). Cataracts aid glaucoma usually 

of blindness and i? easily identified be
duces 	very localized incidence 

of the residual pockmarks. Thus, a high percentage of blindness 
cause 

under the age of 15 usually indicates the presence. of xerophthalmia. "In 

study in East Java, Indopesia 	 (by J. Ten Doesschate),a carefully conducted 


cause of blindness was
 
was found that in blind children under 5 theit 

xerophthalmia in 75 percent of 	the boys and 62 percent of the girls" 
(Xero-


For ex&zp.le,Phthalmia 2, p. 1). Identification is not aluays this simple. 

Ms.-Cheryl Bliss has been studying the role of xerophthalmia in "Luapula 

blindness" in Zambia. The various ways of identifying the causes of blind

ness in this valley produce very conflicting hypotheses about the cause of 
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quite unique syndrome exists outside
blindness and it is possible that a 

(personal commnication, Ma.o any previously known by medical science 

Bliss, Cornell). 

-In the geograpkq of xLroh li, climate plays a role far different 

from what one would suspect. The humid, rich and green tropics where caro

tene sources are plentiful, especially in the Far East, often have a high 

incidence of xerophthalmia. These are the rice-eating areas and the areas 

with high incidence of gastrointestinal infection. Also, these are the 

poor and more highly populous areas. 

A vei. high incidence is found in the slums of Manila and Cebm City, 

Saigon, Dacca and the large cities of Southern India, such as Madras and 

iiderabad. 

Among the regions of the world the most prevalent and serious problem 

is found in South and Eastern Asia, the Far East, North Africa, and parts 

of the Near East. And a less serious problem is found in Central and South 

America, and North Asia and East Africa. The lowest incidence in the de

veloping world is in West Africa where cooking: in red palm oil is common. 

Few cases are found in the Caribbean. 

Seasonality
 

Seasonality does not refer to the lagged relationships between dis

eases, nutritional deficiencies and the onset of X. Rather it includes 

the seasonal patterns of production, consumption, employment, savings and 

dissavings, rainfall, temperature, diseases, etc. In relation to the ef

fects of seasonal patterns on xerophthalmia (X), the following factors are 

important: 

1. Changes in food production and emplonent lead to scarcity 
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of key foodstuffs and the resultant higher prices. Prehar

vest famine and under- and unemployment are two results 

(e.g., Mellor, 1970; Oshima).
 

2. Changes in the rainfall, especially the onset of rainy seasons
 

or monsoonal conditions, often result in diarrhea epidemics. 

3. 	 The temperature and humidity cycles can lead to periods in 

which respiratory and bronchial infections are more pre

dominant.
 

4. 	 The production of important "protective" horticultural plants 

may also fluctuate with these climate variations. 

5. 	 Increased consumption of calories and proteins may lead to 

spurts in growth which, in turn, could exacerbate the defi

ciency of vitamin A and lead to X (Sinha). 

The importance of each of these seasonal factors are accentuated on 

the subsistence sector which depends on agricultural production and employ

cent. Conversely, they are integrated in the cash or industrial sector 

which has more access to steady employment and also to commodities grown 

in other climate regions. Other factors, especially'the role culture plays 

in savings and consumption patterns, are important. Two interesting dis

cussions of seasonalitj are by Oomen and Ten Doesschate, and Sinha and 

Bang. The latter is based on community data. 

The patterns of X vary markedly from one geographic area to another

and fluctuate on an antmal basis; however, the seasonal patterns of the 

incidence of X appear to prevail each year (Oomen, 1973). Studies on the 

effects of season are unavailable for rural populations. Data for urban 

populations represent a dramatic seasonal effect of X which could be even 

greater in the rural areas. For example, in Bangalore, South India, "the 
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seasowIl prevalence (of X) in April to July was attributed to the scarcity 

of green vegetables and milk in that season and to the prevalence of sumzm 

diarrhea" (ibid., p. 209). In Hanoi, on the other hand, two distinct sea. 

soDal patterns are found. In October-November, a cold season lends to 

M.erous diseases, and in April4-Juy the warm sumer season. The quidk 

increases and decreases in the prevalence. of X in Hanoi indicated the 

1L'kely effects of disease. In Bangalore the changes were more gradual and 

point to the greater importance of vitamin A deficiency. 

In Indonesia, the peak period is the dry season when only rice was 

availtble and the lowest incidence occurred in the wet seasons when green 

vegetables and fruits were available. In East Java (Surabaya), Jul is 

the peak month, while in West Java (Bandung), May is the peak month. The 

seasonal variations are more pronounced in Surabaya. It was felt that 

only the dietary aspect was significantly better daring the low X wet sea

son, while diet was only one of the factors explaining the peak incidence 

in the dry season.(ibid., p. 213). 
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I. MSG Utilization inVarious Provinces of the Philippines and Plans
 

for a National Program to Control Xerophthalmia
 

This supplementary information is provided now because a small study
 

to examine MSG utilization in two provinces was being conducted at the
 

time of submission of the research proposal. Preliminary results are
 

now available.
 

The planned research is only a part of a plan to control vitamin A
 

deficiency, xerophthalmia, and blindness due to this cause. The project
 

which will evaluate the effectiveness of MSG fortification in three pro

vinces, isdesigned to help the Philippines move expeditiously to a na

tional program to control an important public health problem. The research
 

should not be allowed to stray from these objectives. It should be remem

bered that in many countries, including the United States, fortification
 

has been introduced with no, or minimal evaluation, and this is so also
 

inmost European countries. Any attempt to conduct studies and evalua

tions of such programs are highly desirable but should not be allowed
 

greatly to delay or hinder the applied aspects of the program. Similarly
 

it might be considered desirable to get reliable and detailed national
 

data on vitamin A intakes, serum vitamin levels, clinical evidence of
 

xerophthalmia, and MSG utilization before moving ahead with fortification.
 

This may be desirable but it is not practicable for the whole of the Phil

ippines. It should be recalled that the U. S. national nutrition survey
 

became a 10 state survey, and there was not very much evidence that these
 

10 states would really be representative of the position in the other 40
 

states. Fortification either by legislation or without has been instituted
 

without surveys or evaluation.
 

In the Philippines we have figures to show the distribution of MSG
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in different geographic areas. This suggests that families in all regions
 

of the Philippines use MSG. Greater Manila is a high use area; the rest
 

of the island of Luzon is a moderately high use area; and the other regions
 

(including Cebu) are moderate users.
 

In Cebu our study showed that 94 percent of families use MSG one or
 

more times per week, and in over 90 percent of cases this went into food
 

consumed by young children and other members of the family. It was added
 

especially to soups and stews, where it would be present in the liquid
 

portion consumed by the youngest children. The mean consumption of MSG
 

in Cebu was 2.4 grams per day for a family of 5. It was on the basis of
 

this that decisions were made concerning levels of fortification.
 

Testing was done by Hoffmann-LaRoche of loss rates of vitamin A as
 

a result of storage under conditions similar to the Philippines. These
 

results showed that losses were relatively small. Earlier tests had been
 

done on the product as added to typical foods including soups and stews.
 

Leftover foods are generally consumed the same or the next day, in
 

part because of high temperatures and the lack of refrigeration. No sig

nificant loss of vitamin A would be likely to result from this.
 

A small study was conducted in June, July and August 1977 by David
 

Williamson of Cornell University and workers from the Nutrition Center of
 

the Philippines to obtain data on MSG utilization in the provinces of
 

Marinduque and Nueva Viscaya. These are two of the provinces proposed
 

for inclusion in the MSG fortification program. This small study was con

ducted under the direction of the Principal Investigator (Dr. M. C. Latham)
 

from Cornell and Dr. Florentino Solon from the Philippines.
 

The full analysis of the data from this study has not been completed.
 

However the results show that MSG is widely used and suggest that as in
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Cebu, fortification is likely to be beneficial. In the province of 

Marinduque 90% of households had used MSG in the 24 hours before inter

view. The mean household consumption of MSG was 1.9 grams per day. The 

mean daily consumption for children aged 1-3 years was found to be 0.18 

grams of MSG.
 

In Nueva Viscaya 77% of households had consumed MSG in the previous
 

24 hours and 74% of children aged 1-3 years had consumed it. (This rate
 

of consumption in the last 24 hours almost certainly means that a much
 

higher percentage of households consume MSG regularly.) The amounts of
 

MSG consumed per 1vousehold were a little higher in Nueva Viscaya than in
 

Marinduque. The mean household consumption of MSG was 2.8 grams per day.
 

It was estimated that children aged 1-3 years of age were consuming ap

proximately 0.27 grams per day. MSG in all provinces is sold in packets
 

of 2.4 grams at a price of 10 centavos (approximately 1.2 U.S. cents).
 

In the Cebu study MSG was fortified or nutrified with 15,000 IU of vitamin
 

A per 2.4 gram packet of MSG. If MSG in Marinduque and Nueva Viscaya are
 

fortified with this level of vitamin A, then children in the former pro

vince will receive a mean of 1,125 IU of vitamin A and in the latter pro

vince 1,800 IU per day from this source. Thii is on the assumption that
 

the 136 households interviewed in Marinduque and the 200 households in
 

Nueva Viscaya are typical of the province. These calculations are based
 

on those families using MSG during the 24 hours prior to the survey. The
 

data here suggest that MSG is purchased in these two provinces in amounts
 

not very different from Cebu.
 

The data collected will be further analyzed. This study was a pre

liminary one to obtain information to assist with planning of the proposed
 

intervention and evaluation.
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Representativeness of the three provinces
 

The three provinces selected for this study will be representative
 

of different geographic areas, and could be considered to reflect rather
 

varied provinces. Marinduque is in the central Philippines. It has some
 

small towns but ismainly rural. It is compact with good communications,
 

and is densely populated. Nueva Viscaya is to the far north in Luzon with
 

few large towns, some very rugged and inaccessible country, and is less
 

densely populated than Marinduque or Cebu. Communications in much of the
 

province are quite poor. Cebu, if it is chosen as the third province,
 

is extremely varied. It includes the second largest city with squatter
 

areas and slum settlements, it has coastal fishing villages, and a scat

tered hinterland population. It is in the southern Philippines and unlike
 

the other two provinces (where rice is the principal food crop) the main
 

staple food in Cebu is maize (corn) and cassava is also widely grown.
 

Therefore although it cannot be stated that these three provinces
 

are truly representative of all the provinces in the Philippines, no other
 

three provinces would be more representative. They are varied; they do
 

include urban and rural, coastal and hinterland, accessible and non

accessible; north central and south; etc.
 

Preparations for a national program
 

It is proposed that while the fortification of MSG with vitamin A
 

is evaluated in the three selected provinces (Marinduque, Nueva Viscaya
 

and perhaps Cebu) data will be gathered on MSG utilization in other pro

vinces of the Philippines. This exercise will be undertaken mainly in
 

year 2 and 3, and will form a part of the preliminary planning for a
 

possible national program. It is realized that a national plan cannot
 

be prepared on the basis of the first year of intervention in the three
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provinces, and that data analysis takes time. However it does appear to
 

be justified to begin to gather data and to be making plans so that there
 

is not a long delay between the completion of work in the three provinces
 

and, if the results justify it,the implementation of a national program.
 

The decision to act in this way may appear to be making unjustified
 

assumptions that the fortification program will yield positive results.
 

This is not so. No national program will be recommended without a careful
 

review of the results of the three province intervention. However the
 

policy makers are keen to see action. The research team therefore need
 

to obtain information on MSG utilization, to consider strategies, and to
 

have tentative or alternative national plans formulated, so that there is
 

a minimum of delay between completion of the present study and some kind
 

of a national program to control vitamin A deficiency. The planners are
 

quick to point out that children are going blind each year, and that there

fore delays are costing lives and increasing the blind population.
 

It is also necessary to state emphatically that MSG fortification
 

is not the only action that the Philippine government will undertake to
 

combat vitamin A deficiency. As a result of the Cebu experiment (See
 

Page 68, Appendix 1 of application) we recommended that certain aspects
 

of the other two interventions be adopted by the government. These include
 

the availability and use of vitamin A capsules by physicians and health
 

workers in all health units for children regarded as at high risk for
 

xerophthalmia. These would include all children with second and third
 

degree malnutrition, young children with other chronic diseases, all
 

children in families where children have been found to have PCM or evi

dence of xerophthalmia, all children with measles and whooping cough, etc.
 

Recommendations were also made concerning a program to make physicians
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and health workers more aware of vitamin A deficiency and its control.
 

Similarly agricultural extension activities should include a stress on
 

the production of carotene rich fruits and vegetables. To some extent
 

this is already being done in the First Lady's Green Revolution Project,
 

and various nutrition programs.
 

Clearly these kinds of measures are needed if vitamin A deficiency
 

is to be fully controlled. Reliance should not, and will not, be placed
 

on fortification alone.
 

In Cebu 1,715 children were examined inthe baseline study and 1,667
 

of these were examined again at the end of the intervention. All three
 

interventions had a good effect in reducing active clinical eye signs of
 

xerophthalmia (See Page 64, Table 32, Appendix I of application). The
 

MSG fortification was the only one of the three strategies that was asso

ciated with a significant and good rise in serum vitamin A levels, and
 

it is the only one of the three interventions which can relatively easily
 

and cheaply be introduced nationally. But the adoption of various aspects
 

of the other strategies will be encouraged, and implemented where possible
 

as long term measures to reduce the prevalence of vitamin A deficiency.
 

This is the definite intention of Dr. Solon and the research teams, and
 

also of the Philippine authorities.
 



II. Evidence of Vitamin A Deficiency and Xerophthalmia Elsewhere in the. 

PhilipDines
 

Large and detailed nutrition surveys have been conducted in the
 

Philippines over the years by the Philippine Food and Nutrition Research
 

Centre (now named the Food and Nutrition Research Institute). These sur

veys have consistently shown that a large section of the population in
 

all the regions surveyed have diets providing amounts of vitamin A far
 

below recommended dietary allowances. The mean vitamin A intake in these
 

surveys is around only 50 percent of the Recommended Dietary Allowances.
 

Similarly blood taken for determination of serum vitamin A levels has shown
 

that low and deficient serum retinol levels are common especially in young
 

children. 
The FNRI surveys showed 47 percent of subjects with low or
 

deficient serum vitamin A levels. 
As in all surveys which are cross

sectional, and therefore measure point prevalence of clinical conditions,
 

the percentage of children with severe eye lesions due to xerophthalmia
 

appear to be small. But reported rates are consistent with there being
 

a serious problem in nearly all of the regions of the Philippines that
 

have been surveyed, and surveys have been widely conducted.
 

The recent xerophthalmia study conducted by the American Foundation
 

for the Overseas Blind (now the Helen Keller Foundation) also indicates
 

a "significant public health problem" of xerophthalmia in Luzon. The
 

investigation was undertaken in 2 slum areas of Greater Manila and in a
 

fishing barangay named Hagonoy on the island of Luzon (the main Philippine
 

island on which Manila is situated). Clinical eye examinations were con

ducted but blood was not examined for vitamin A. 
Of 2,666 children exam

ined 4 percent had clinical eye signs of xerophthalmia. The study showed
 

a much higher prevalence of these signs in children whose weight for age
 

was low compared with well grown children. The prevalence of eye signs
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van 14.3 in those children whose weight for age was below 60 percent of 

the standard. 

Dr. Florentino Solon, Director, Nutrition Centre of the Philippines,
 

reports that serious cases of xerophthalmia, many leading to blindness,
 

are frequently seen in the pediatric and malnutrition wards in all parts
 

of the Philippines where the centre is active.
 

There is therefore overwhelming evidence that xerophthalmia is an 

important public health problem, and is not confined to Cebu where the 

earlier study was undertaken.
 



III. 	 Statistical Analysis, Sampling Considerations, and Some Study 

Design Questions 

It should be noted that Dr. S. P. H. Mandel has worked as a.WHO Con

nultant to the vitamin A project, and he will continue to serve as a Con

sultant for the new I-oject. Dr. S. P. H. Mandel is Professor of Mathe

matical Statistics and Director of the Biometrics Unit at the University
 

of Otago in New Zealand. Prior to this he worked for WHO in Geneva, and
 

before that was on the faculty of the School of Public Health of Tulane
 

University inNew Orleans.
 

Dr. Mandel spent 5 weeks in January and February 1977 in the Philippin
 

to review the findings of the Cebu study and to advise on future action
 

relating to the combat of vitamin A deficiency. The Principal Investigator
 

(MCL), Dr. Florentino Solon, and Dr. Tom Fernandez worked closely with Dr.
 

Mandel in Manila.
 

In consultation with Dr. Mandel during this period, preliminary plans
 

were made for the next stage of work including the proposed three province
 

intervention with vitamin A fortified MSG. At our request Dr. Mandel pro

duced five short papers to assist with sampling and statistical analysis
 

questions in future work, if the authorities in the Philippines decided
 

to move ahead. These five papers were:
 

A. 	Sample size for estimating prevalence
 

B. 	Sample size for detecting minimum practical effects of interven

tions
 

C. 	Significance of the difference between prevalences
 

D. 	Significance of the difference between means
 

E. Confidence intervals of prevalence rates.
 

These five papers are attached to this document, and provide some of the
 

basis on which work is planned.
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Dr. Mandel will serve as a Consultant to the three year project.
 

He will provide continuing advice to statisticians in the Philippines
 

employed by the Nutrition Center of the Philippines and the National Nu

trition Council of the Philippines, one of whom will be assigned to work
 

with the new project from the beginning. Some of these statisticians are
 

currently involved in the sampling design for both nutritional surveillance
 

and for a nutritional profile of preschoolers in the Philippines. This
 

latter has been using a three stage cluster sampling technique in selected
 

provinces.
 

It should be stressed'here that the employment of statisticians and
 

the actual sampling are mainly the responsibility of the Philippine com

ponent of the present project. Sampling will be done with input, consulta

tion and agreement from us. 
 But other than under the heading of consultants
 

no budgetary provision is included in this proposal for this aspect, just
 

as none is included for the other major Philippine contribution which is
 

the actual implementation of the MSG fortification.
 

At Cornell the Principal Investigator has discussed the design and
 

sampling procedures with Dr. Philip McCarthy, Professor of Economic and
 

Social Statistic.s, who is generally regarded as one of the foremost U.S.
 

experts on statistical sampling techniques. Discussions were also held
 

with Dr. Paul Velleman, Assistant Professor of Statistics. These and
 

others at Cornell will provide continuing advice as needed. However the
 

responsibility for the final sample design and for decisions concerning
 

the drawing of the sample will be made based on advice from Dr. Mandel
 

and statisticians in the Philippines who are directly involved with the
 

project.
 

The Principal Investigator and the Co-investigators in Manila believe
 



that the formulation of a sample design, and details of: how, the. sample are 

to be drawn, constitute the first part of.the, project and should be inte-, 

grated with it. There is a strong belief that this is a task of such 

importance and the inclusion of statisticians so important, that itshould 

not be relegated to something that is done vaguely before the start of
 

the project, mainly for the purposes of a grant application. In fact the

design of a sampling plan is a time consuming task which needs to be care

fully done using the census data for each province, a variety of other
 

data from the municipalities and finally the barangay (village) household 

lists that are kept in the provinces. We believe that it would be under

playing the role i. d involvement of the statisticians to expect this exer

cise to be completed prior to the beginning of the project. It should
 

be a part of the project, and the statisticians involved are to play as
 

important a role in the project as will the doctors drawing blood and
 

examining eyes, or the laboratory pathologists and technicians making blood
 

determinations. All of these persons are, as in the previous Cebu project,
 

a part of the Philippine commitment, and not included in this U.S.A.I.D.
 

application.
 

It is proposed that each municipality and that each barangay within 

the selected municipalities will have an equal chance of being selected 

within the three provinces. Where municipalities and barangays in a par

ticular province are rather uneven in size, then sample municipalities 

and barangays will be selected with probabilities proportional to thefr 

population. The sampling plan developed in the first stage of the project 

will include a means of ensuring that some school age children and lactat

ing women are included, as well as the preschool age children mentioned
 

in the proposal.
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Consideration is being given (at the suggestion of Professor McCarthy) 

for drawing two or three samples in 1978, one for use in the baseline and 

the others for the follow-up. The advantages of doing this seem to be 

considerable. Precise matching will not be necessary, but there will be 

some advantage inusing a design which ensures that similar numbers of pre

school age children, school children and la-.ating women are included each 

year. 

To obtain information regarding the utilization of MSG in the other 

provinces in the Philippines consideration will be given to utilizing exist

ing or proposed sampling frames. These include the World Fertility Survey, 

the household sample survey, and the samples from the plan for nutritional 

*surveillance or for the construction of a nutritional profile of preschool

ers. These latter two are a part of national nutrition activities. It 

should be stressed here that most countries including the United States 

have introduced fortification without any such investigation using samp

ling techniques to determine the utilization of fortified foods inthe 

nation. Itmight be unrealistic to expect of the Philippines something 

that is not done in much wealthier and more industrialized countries. 

Therefore the proposal for national studies will have to be realistic in 

terms of what is feasible and what can be afforded financially. If the 

project in the three provinces is well evaluated and shows positive results, 

then a national program is likely to be beneficial to those using similar 

amounts of MSG in other parts of the Philippines. A huge and costly effort 

to predict exactly what the benefits will be in each corner of the Phil

ippines may not be absolutely necessary. It is surely sufficient and de

sirable that a reasonable effort be made to estimate likely benefits in 

provinces other than the three included in the present project. 



Sampling will be as objective as is feasible. In the province of
 

Marinduque the research workers are confident that no constraints need
 

be placed on drawing a sample from the whole province. However for Nueva
 

Viscaya this mkv not be feasible for a variety of practical reasons as
 

outlined in the proposal. For the third province we hope that it will be
 

feasible. This problem was reviewed by Dr. Mandel,the consultant statis

tician, and the suggestions contained in the proposal come from him. If
 

in Nueva Viscaya province for example there is one barangay that is in

accessible, and a second that for security reasons is unsafe, then these
 

will not be utilized. These constraints clearly then make final statemen
 

about the province in part invalid. In this case the research team will
 

take care to define their universe accordingly in the sampling plan, and
 

in the final report. It should be kept in mind that this is a project
 

involving communities of people, and not caged animals, and that it is
 

one which will hopefully lead to actions which will improve the public
 

health of significant numbers of people but not all people in all pro

vinces. Practical considerations in some cases have to take precedence
 

over ideal research design. This we believe does not invalidate results
 

provided we are always honest, and with the help of statisticians, indi

cate in our plans and in our reports how far we deviated from an ideal
 

theoretical sampling plan.
 

The variables that will be measured in the baseline survey and in
 

the follow-up surveys are:
 

1. Serum vitamin A levels measured in micrograms per 100 ml.
 

2. Presence or absence of clinical signs of vitamin A deficiency
 

using the WHO classification.
 

3. Presence or absence of conjunctival staining after instillation
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of one drop of lissamine green into each eye. Positive staining will be
 

graded I to IV (using the procedure of Sauter).
 

The statistical determinations of the significance of changes in
 

point prevalence of these variables will be done using the techniques
 

suggested by our Consultant, Dr. Mandel (See Technical Appendix C attached)
 

For example in the case of active clinical signs of xerophthalmia a Chi

square test will be applied to find the level of significance of changes
 

between baseline and follow-up surveys. The use of non-parametric pro

cedures will probably be limited to sub-studies which may be done and
 

which are not central to the present proposal nor included in it.
 

This will include a sub-study in which family (and where possible
 

individual) dietary intakes will be obtained from all persons in the sam

ple. The technique utilized will be the 24 hour dietary recall method.
 

This will allow the research team to have data on consumption of MSG in
 

the baseline and at subsequent surveys, and also consumption of other
 

foods. Changes particularly in consumption of vitamin A and carotene
 

containing foods will be determined in this way. These food consumption
 

data collected will also include information on foods to which MSG is
 

added, the cooking procedures of those dishes to which the MSG is added,
 

and of course who consumes the food. This will supplement the consider

able information already collected concerning the use of MSG in the three
 

provinces. It will also provide information which may assist in judging
 

whether dietary changes in the province, between baseline and subsequent
 

surveys have influenced the results.
 

Serum vitamin A determinations
 

The serum vitamin A determinations will, as indicated in the proposal,
 

be conducted in the Philippines, using the laboratory of the Cebu Institute
 



of Medicine (previously used for the Cebu stOy) and a laboratory in 

Manila (probably that of the Food and Nutrition Research Institute). The 

micro procedure will be used. In this 0.1 to 0.2 ml of plasma are re

quired. This means that blood is collected from a finger prick and not
 

from the child's vein. This is a less traumatic and an easier procedure.
 

The Carr-Price reaction using trifluoracetic acid will be used. This
 

method has several advantages including relative simplicity and a single
 

direct reading analysis. It is also unaffected by fluorescent contaminants, 

and its sensitivity is generally considered adequate. dreat care will be
 

exercised to ensure proper storage and the use of reliable standards of
 

crystalline vitamin A. As a 
means of quality control it is intended that
 

duplicate plasma samples be collected ina sub-sample of subjects. These
 

will be shipped to the U.S. for serum vitamin A determinations probably
 

in laboratories at Cornell University.
 

Blood samples (around 0.3 ml) will be collected in non-clotting
 

capillary tubes, and imnediately centrifuged. The clear plasma will be
 

separated and stored on ice in the dark. 
As soon as possible thereafter 

they will be quickly frozen. The frozen samples will be shipped period

ically to the laboratory where the determinations are to be made. The 

stored frozen samples will be kept in closed containers in the dark, and 

will be analyzed usually within 1 week of collection and always within 2 

weeks. 



T"CHNICAL ANNEX
 

.;%MP1X r.ZE PCR ESTIMATINC PRVALEnC' re 
flow to estimate the sample size that is-,,;Nt needed when youto estimate the prevalence of a condition with a specified


icvil of precision.
 

Some baseline surveys may carriedbethe out to estcblishextent of the problem of Vitamin A deficiency and xerophthainiaIn a given area. In such a situation the objectivethin pro-valence of is to cstima-ethe condition (active clinicalvitamin A levels) to a 
signs or low serumwithin specifiedexample level of precision; thusthe investigator may forwant to select a sample size whichsufficiently large isso 

does not exceed 
that. the width of the 95% confidence interval
say 5 percentage or 10 percentage points or any
other required level of precision. 

The width . of the 95 percent confidence intervalis given by the equation
 

X 2 x 1.96 .1971 C(IA) 
where m theis sample size, r is the "true" population prevalenceof the condition of interest, and g is the clustering.coefficient 

den tif ied in Technical. Ann'-situations where the ultimate B which is in troduced in thosesampling unit thethau is household ratherthe child itself, and which compensatescorrelation for the intra-clusterbetween children within the same household. In thosesurveys in which children are actually sampled at random,•lustering coefficient the g would be* assigned the valuemonet practical situations, however, 1; in
householdseligible children in the 

are sampled and allsampled householdsaresarmre, includedin which case the clustering coefficient 
in the 

grcaiLer than one. is assigned a valueSolving equatioh (1A) for m tWe obtain 

m = .15.37 g(l - 11) (2A) 
III some situations it is unknown,have to substitute in which case wethe value 1/4which for the expression -(l-r),is its maximum value attainedsituations when v = 50%. In otherthe investigator can make an educated- guesshas the value, for example, 0.3 that iTand in those cases thatcstimatcd value of ir should be used in equation (2A). 

Assuming
value for the 

that w is unknown, and substituting the1.92 clustering coeficient 
....on.le g on the basis ofsot: out in Technical Appendix B we 

the 
obtain a working 

15.37 L_.92 x 0.25A2 

i~e. 7.38 

i - _ (3A )The investigator then simplet.,.ruire le'el has to spoc. fy theof pr eij.n in;, order to obtain the necessary 

S.. typical values asof rn a funceion of A are.e 1: out in Table 1A e 



TADI.M 1A SaMpIe sizes required for specified widths (X)of the 95% confidence i&:.:rval for e:;t:iating a 
a prvzalacnc., ratio i1 ' go,ve 11'ed (Clugstringv'oafficient 9=1.92i ,I(l-,r)-0.25} 

0.30 82 69
0.25 119 
 100

0.20 195 155
0.15 328 2760.10 738 6200.05 
 2952 
 2480
 

It should be noted that these sample sizes are
considerably reduced when an estimate of A is known; for
example, if X is estimated to be around 
 30% then the samplesizes have the values shown in the right-hand, colunun (forpurposes of comparison) of Table lA, m*. 

Tables like Table IA can be generated for levels of
precision of estimates based on 99% confidence intervals; the
only modification that has to be made is to replace the 
quantity 1..96 in-equation (IA) by the quantity 2.58.
 

Adjustment for large sampling fractions 

Tables 1A 2B haveand been prepared with the assumptionthat the nuriber of children in the sample is a small fraction,one-tenth or less of the total number of children living in thearea being surveyed. 
 In some cases this assumption may not ba
valid, and the sampling fraction may exceed one-tenth of thuci ildren living in the area being surveyed. If this happens,an adjustment should be made to the sample size. 

Following Cochran (1963), if m is the sample sizeestimated from either Table 1A or 2B and M is the total numberof eligible children living in the survey area, then a correctedsample size m , adjusted for the large sampling fraction, is
given by the 
 equation
 

m0-j (4A)
 
1 

Thus, for example, if it is thought that the prevalence
of the condition of interest in the survey area is about 30%,. nd tho investigator wants to estimate that prevalence to a level

of precision which will be wi hi:- 10 perc)ntaje points Oi thetr'ue value theat 95% confidence level, then vwe see from Tablethat in= 620 children. If in addition the total number 

IA 
ofeligible children in the-survey area is, say, 1500 then equation


(4A) reveals that the number of children must Ibe sampled is 
in 620 439 child:ren 

+ 1500 



SAINPLE SIZE FOR DETECTING MINIM.M PR.CTICA,.L EFFECTS Or INTBI: "UTIC.S 
How to estimate the sample size that is needed .hen you
want to be (!-) % confident 
 that you will not fail 'to detect.
 

at level of significance a , a specified minimuim effect of 
 an
in te 1,,en t ion, 

The investigator must be able to state that 'nless anintervention produces a change in the prevalence of a conditionwich is at least as big as a specified :uinim, value, then the

itrvention 
 is not of any practica! importance. How he arfrives
at this decision is a complex xmtter, but cost benefit ana1y.ascan be useful in this respect. However, we need this quan-- tywhich we shall call A' as a basis of the calculations which .olicThus the investigator says if the intervention experiman. Shows
us a change which is less than A percentage points then th
intervention' will be considered havenot to been effective; ifon the other hand there is an improvement of more than A percent.:epoints -the intervention will be considered effective and
recomiendations that the intervention b,6 implemented on a wider 
scale may be issued.
 

The quantity A is thus critical, and a lot of thought,discussion and cost benefit analysis should be directed to itsspecification. Perhaps A has to be set arbitrarily wlhen ti.__-.
is no underlying rationale whatscevcr; in those situations it
suggested that A should be selected from the set of values 
is
 

5, 7.5, 10, 15, 20, 25 and 30 percentage points respectively,
although other values within or outside the 'range may be.

considered appropriate.
 

The quantity 6 = Pi - p_, where p is the observed'
sample prevalence before t le intervention iS implemented and P
is the observed sample prevalence at a specified point L-i
time afCer implementation, is a 
random variabla. Two ass.L-nptio 1 sunderly the following calculations:
 

(1) probabilities may approximated reaso.ablebe with acauracv
by the normal distribution, this is a reasonableass-mption, supported theory byin the Central Limit Thecre:
and will hold provided the prevalences are based on areasonably large number of children and that the pre"alence 
are not near zero or near 1. 

(2) 02 (61) = estimated variance of the random variable 

= g, 0(-1 0) + (-,)} 1 
ire is num-ber of children (sample size) to be estimat-ed,-ro and r, are the "true" prevalences in the population befoceafter the intervention respectively, and g is a clustering 

and 

coefficient to com-p..nsate for the increase in variance arisingfrom within household correlations in vitamin A di_*cerfystatus of children, and to a lesser extent, nd where applicable,
lrom 2correlations b....ween, hcuseholds aithin Primary sampling unitsAs3:smption (2) i's part fact and part assumption in that we areu.s: .g the standard fo.rmula for the variance theof differencebet,;aen two proportio:- . The assumption comes in as we shall w.e-whn .e. have to set a value for the clustering coefficient g. 



FrOln those t;o assnptions the form-tla for the
sutimat* " of
: the requirer! i:.iber of childrendevolopel, because isit follows fizom tham that then easily
variable which 6S is a randoniis normally distrib,uted aou .d(1Tj-y_ ) withand standard deviation equal o(l-.,)+- - t - 0r - .J .
NJow we wan. to arra~ge things so that, in the event thatno - V say (this is the exprassionthat the intervention of the null hypothe 3 is 
by chanco ef.ects 

has no effect), the probability that 6>6
alone is lessby the i.nvestigator; than some value a selected(the chosen value of a corresponda to"level of significance" th.in classical hvyothezia testingsituations, and a value is usually s~lected frcm the 
set
 
a  0.10, 0.05, 0.025, 0.01, 0.005, 0.001 etc.
 
Let z 
 denote the val'ue for which the probability
thal.a standad normal random variable exceeds
c that is to say z"*is equal to 

random variable 
PfZ>z 1= a where Z is a standard norm.alN(0,1) 
hen it follows that we must arrange

that
 

z ZA 

which
when rearranged to make it explicit for m becomes 

za2
M ( ) 2gr(l-I) 
This last equation is still not suitable for the ptrpo7eof calculating m, because the right hand si.eparameter V. To contains Iheunkn,overcome -this difficulty wae takeof fact advantagethe that since the expression 7(1-r) -
value of kr achieved when has a

4 so that T.;e can obtain aconse _ ative estimate of from equationm the 

2 A)
 
Two quantities remain to 
z aresizmol,; be identified. The valuesextracted. of.- om tables of _ standadizedrandom variable and aze given in nor.m.al


Table 2 below for conventional

values oA a. 
TALZ 1:3 Values of z for conventiona values ofa 

0.1 0.05 0.025 0.0. 
 0.005 0.001
 

z 1.23 1.64 i.96 2.33 2.58 3.09
 

The clustering coefficient
problems and g presents some special 
iith 

a certain amount of guess . 
.o,4,is needed. E:,perieziceimmunization i...rcsu-veys in the U.S. has shown that forizu.unization status clustering co.,:ffijcianyears averaged around 1.59, for 

for children aged 1-4whil- ch-J-dren5-14 in the agi-groupyears they averced around 2.58 (referencc-:and Sherman on t, ... Ida L. Doper,,U .SL ""ttribte Samplin *,athods for Local Healthoc..l..'-
'-• :-.
Public Health SerS'cc. of Health, Education and t'-elfare,Since ti-,a Cebu so as City scupe was designedto inclde t.:o ch !drn a.d 1-6 for every one child aced
7-.6, it cam.¢ reasonale to select for our purnoses a value
 



A.wU. w ujuwcarxng coerticient g obtained as follows. 

2 x 1.59 + 2.58 

so that finally 
)2

=0.96(M 


and s:ince the remining quantities on the right hand sid!
namely z and L are at the discretion of tha investic 
vc nowIhave a .;ork.ing equation. Thus, Zor eXaz',ple, if t: 
inves ticja tor selects 

= 0.05 and A = 25% then 

m = 0.96 x 1.64 x 1.64 =42 children 
0.25 x 0.25
 

Table 2 below gives values of n, for the differer 
combinations of values of A and a 

TABLE 2B Values of m for different combinations of 
A and a
 

A 

30 0.10 18
 
0.05 29
 
0.025 45
 
0.01 58
 
0.005 72
 
0.001 102
 

25 0.10 26
 
0.05 42
 
0.025 60 
0.01 84 
0.005 103
 
0.001 147
 

20 0.10 40
 
0.05 65 
0.025 93 
0.01 132. 
0.005 160
 
0.001 230
 

15 0.10 70 
0.05 115
 
0.025 164
 
0.01 232 
0.005 285 
0.001 408
 

10 0.10 153
 
0.05 259 
0.025 369
 
0.01 522 
0.005 640
 
0.001 917 
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Table 28 conto.. Values o. m for differ'ent combinations of 

CA 

7.5 0.I0 ?.30 
0.05 4160 
0.025 656 
0.01 927 
0.003 1137 
0.001 1,630 

0.1V 630 
0.05 1 '033 
0.025 1 476 
0.01 2 :085 
0.005 2 557 
0.001 3 665 

The power of procedure 

Let -T 7 1 

re-resent the true effect of the i v tion and le A 
represent as before the minimum effect of interea.t of the 
intorvention. Then it can be shcw,,n(refere-nce Serflina, and 
Sherman (19,.)) that 

2m 
l- (A- gr)AA) 

T
 

and substituting g = 1.92 as before 
gives the %.;orkingformu1i 

A T) (I_T) 

This equation enables us to calculate the probabilitv
of detecLing a true effect Ar of any given magnitude for 
selected values of m and L. Thus for e:-nple if A = .25is selected as the minil, um effect of it e; ofte'. int,_ :=nt_i 
the level of sigi=icaca is selct..ed a C a 0.05 teZ f r
able 2Bithe sample size m must be 42 child.:en. If in fact

the t'.ue effect of the intervention is A = 0.40 then we can 
cal.cuiate the probability of detecting that effect at le-7-al of 
significance a = 0.05 as follows: 

,1r.1 V ?t,
 
Z = -0.15 ' 0 

= -0.15 x /52 = -1.09 

and the valu o2 (l-a) co'respond-ing to z =-1.0S is S.% 
.- an chance of true 

Aq. 0.40 with a samino size . = 4.2 at th 5o level of 
Th.is means Orc is S" detecting a affect 

s.W:n . Si:ilar can be made for allf.c ice. calcu-laticns 
co t bt-nations of L, a and m sho'.wn in -"c2 3. 

%Iofo: 'or -he a-coracy of thc.... calculationsMW , c~ac "e. 



The discussion about Powe isandistherefore not 
ore of academic interestsP-ctical enlargedsituations. th- UPonl further"ua tiuty A beicausehelpfl -Jn o,.... it lto ba able to asses
variouH the Pko.abit±tr te offcs of all 0 3 Of detectingterve o i for lected sa olesizes. 



TEMICAL APPENlIX C 

SIGNIFICANCE OF T'HE DIERENCE BETWEN PREVALINCES 
Testing the significance of the differences betwean 

several classes with respect to a polychotomous random variable,such as the prevalence of active clinical signs of xerophthaJ.zia 
or of deficient and low serun vitamin A levels. 

Suppose there are r classes of interest and a response
random variable -which can fall into any of s categories; this 
situation is represented schematically in Table':Cl below;. 

TABLE C1 Observed number of experimental units in
each class/response category 

Class 1 2 3 Response Totl 
011 012- 013 0 1s 

2 021 022 023 0 

031 032 033 
 03s 3
 

r0 0rI or2 0 3 
* 

0'r s Sr 
. , .s_ 

Totals R1 R3 RS TT2 

In Table C1
 

S1 11 + 012 + 013 + + 0Is etc. 

011 + 021 + 031 + -- + 0r etc. 

and
 
T.= S + S + S + +S= R +RR + - +
1 2 3 x~ 1 33 E


Form E j S. xR.
'
 

and r s (0ij Ei j )22x 2 = E E . .... )
i=l j=i Eij 

and compare the iesult with critical value for chi-square with 
(r-1) (s-l) degrees of freedom. 

In mruny przictical situations, the number of classes is 2,
ared th:t number of rcsponze categories is 2, so that this case 
i wo'thy oC special consideration. It arises whenever the
viccnifican:e of the difference between two pr-oportions (or
prevalence ratios) is being tested (look for e.e:mple to Table F3).
In this case we can represent the situation schematically as ir, 
Table C. 



TABLE C2 Nua__.. . units observed in each 
E~~Tr~ponse~ r r ~?-egc ~i'tingericy tal~ eClasis 
 1 lesponse
 

s s.. ......
 _..
2 ........TQba
 
a b a+b
 

2 ...... 

Total a+c b+d 
 a+b+c+d
 

If we apply equaticn (CI) aboveobtain, after a little gentle algebra 
to Table C2, then we
 

Xz (a+b+c+d) (ad-bc)2
 

X(a+c)(b+d) (a+b) (c+d) 
 (02)
 

and ordinarily a refinement is introduced (known as Yatesr
correction for continuity) which modifies equation (2) into

the form
 

2 (a+bc+d){lad-bc - 1/2 (a+b+c+d)}2 
X (a+c) (b+d) a+b)-_-7) -(3) 

In this case, chi-square has one degree of freedom,
and the difference between the two proportions 
a
 

is significant a and
 
at the 5% level whenever X2 
> 3.84
 
at 'he 1% level whenever x2 > 6.63
 
at the 0.5% level whenever 
 x2 > 7.88
 
at the 0.1% le vel whenever X2 > 10.86
 
As an. example, we can look at TaL..e F3.were 45 active clinical Theresigns of xerophthalmiaof 1161 examined before out of a totalthe intervention wiSth fortifiedgiving a prevalence of 3.9 percent; and there .wre 10 

MSG 
clinical signs out 1161 activeof after the interve-tion givingaprovalance of 0.9 percent.
 

Substituting these numbers in Table 02 and equation (03),
we have 

a = 45 
 *b - 11.51 

c = 10 d 1161 
and makin? the calculation whichobtain X = 21.4 so 

is easily verdfied wethat the differenceat better than is highly significant,the 0.1% level of signiEicance as is statedin the footnote of Table F3.
 



21/22 -

In some situations it cannot be asstued that the basic 

data follow tl,--, normal distribution. 'hose situations can be handledby means of non-parametric procedures which mak- no assumptionsabout the distribution oc the data. The disadvantage of the nonparametric procedures is that they are generally less powerful thnthe one bascd on Students' t, that is they are less likely to do_ctthe effectiveness of an intervention as significant when in fact th-iintervention has had a significant eff'ecb. 
Examples of non-parametric procedures which can be used
if necessary are sign tests and rank te- These will not be
 

discussed here.
 



--

T.,ENOICAL. AN=X D.
 

SXGNIFICANCE OF TIHE DIFFERENCE BE-111EEr MEANS 

Testing the significance of the difference. betweia the.feans of two groups with respect to a continuous (normally dis-tribute:random'variable, such as vitamin A intake and serum vitamin A lav., 
Stippose we have two randcmized groups of children who arebeing examiii.- for a specified responze such as vitain A intake. or sarm v.Ltamin A level. This is the situation when serial crosssectional surveys are done as has been proposed in the body of this 

repu c. 

Let n1 be the number of children in the first group,n. the number in the second and let the irAividual 

represents the mean level of serum vitamin A
 

each child be 
group 

denoted by 
respn:ea 

X #X2 FX31...,Xn 
.1 

and YlY2yl Yn 
2 

respedtively. 

Form X 1/n1 (k2 X2 + + X nn1 
andand Y =I/n {yI + Y2 + 7' + .+ Yn2 

I2 1. 2 *3 +e+ n 

Thus X 2 
at baseline, i.e., before intervention and Y rep :esants the me:;i
level of serum vitamin A-at follow up some time after theintervention with fortified MSG. 
 We are going to conclude that the
 
intervention has been effective whenever we find that the dif' e.-:e
Y- X is positive and large. Look for example to Table Fl and t'.:text of Appendix F where the conclusion, that MSG fortification h.been an effective intervention is based on the statistics X 21.3mcg/100 ml., Y = 28.5 mcg/i00 ml. and Y - X = 7.2 mcg/100 mi. 

To test the statistical significance of such a difference
between the means of two randomized groups form the statistic
 

S ) _ n 2 (n+n 2 -2) 

and compare the value of this statistic against the critical valuesof Students' t with (n +n -2) degrees of frewdom. These values can be extracted from the apropriate statistical table found foe cuaxlcil in the Docum..nta Gagv Scienific Tables. 
r 

Sometimes it is useful to attach confidence intervals
such thai one can assert with 95% (or 99%) confidence that thef.cct o' Lhe intervention has been to increase the mean level ofse;rum V'itami.n A by not less than L rmcg/100 ml and by not moretha:nrl U wcg/100 ml. These lower and upper confidence limits are 
calcla e~ 
flrom the equations 



L ( - t 2 ' 2 n2•) 

nln2 n1 +nff2 i4 ) + 2 

in which t~ is the critical value of Students' t with (ni+n2-2)
 
degrees of freedom at the 5% and "1%levels for 95% and 99%
 
confidence limits respectively.
 

In longitudinal studies the situation 
is different.
In that situation there is one randomized group of children measjuwed
at baseline and at folloi up, and a more powerful statistical analysis

is based upon the.statis.tics d. which measure the change in theresponse of ihthe child between the baseline and the follow-up 
survey. Thus if X1 the 1 vitamin3 ofis n serum 2- A level the first chi.ldat baseline and Yls the corresponding value for that child ntfollow up, then d 1 X n eaeitrse ntedtdenoted by I -I-I ad earineetd n haast e 

dl a2, d 3 , •.. dn 

where n is the number of children in the longitudinal study. 

Foam the mean 
{d + d + d + ... + } 

and we are going to conclude thet the intervention has bee+n.effecti
if d is positive and large.
 

To test the statistical significance of the change
represented by d, form the statistic
 

tFor ioan thue 


respctie hrei~ d-a)the2hs in thenumebconnothiioren dicslongtdnlsuy
and compare the value of this statistic against the va]:ue of Studnts' 
t "u .Th ( i-f)degX' s os-t freedoAo. 
andove are oingnoie rous,thatept itervt io haeebenOf fecti-,The lo er and 

es 
upper confidence limits are .calculated from = t 


an o paey t sohre hale 
 ake oif is positve n(n-l). thesaiei agint~ ~ th:; dcu stbv oi1t (n-1 degce-sa- t t ha edrregrpee ~ ff~n 
~ ThLhslwr nd pelofiec)iit.re clcltdfo 
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TECHDICAL ANISMKX R 

CONPIDMM UTh AU.FOR PEV.UBIC RATFR 

Prevalence rates 
(which are actually Iropo:'tion) should
normally be accompanied by confidence intervals. Thus3 for exa-ptif we lbbk at Table F,3 the total previlence of all active "linical
signs of xerophthalmia before intervention for fcrtif.Led H3G wasfound to be 3.9% among the'children saaupled; but one is atually 
more interested in th,. prevalence of those clinical s..gns Ln thewhole population of children from which the sample ch:ldre:i weredrawn. That (population) prevalence may be higher than 3.,)% 
or lower
than 3.9%. Appro~irnate estimates of lower and uppe: conf:.dence
limits for the actual popula nri wevalence can k,. obtained from
 
the equations
 

L =p - 1.96VOLHand 
U= p+ 
1.96 

for the lower and upper 95% confidence limit:; respectively, and from
 

L p  2.58 
n. 

U =p+ 2.58 

where 
number 

p is the observed 
of children in the 

prevalence 
sample. 

in the sample and n is the 

Referring to the example of prevalence of active clinic,.i
signs of xerophthalmia before and after intervention with fortifiedMSG (Table r3), the prevalence figures are based on samples ofsize n = 1161. Thus for the prevalence before interventicn we have,
using the 95% level of confidence for example
 

L = 0.039 - 0.011 = 2.,8%
and 

U = 0.039 + 0.011 = 5.0%
and for the prevalence after intervention
 

L = 0.009 - 0.005 = 0.4% 
rian
d
 

U = 0.009 + 0.005 = 1.4%
 

The fact that the lower confidence limit (.2.8%) for the
prevalence before the intervention is higher than-
.the upper confidencelimit for the prevalence after the intervention (1.4%) highlights
the fact that the change in prevalence is a real change, and not onethat could bu ascribed to chance factors. 

The confidence limits calculated by tbese formulae are
approx..mae ones. Exact confidence limits cE.n be found in sets of
intaisticatl tables (Documenta Geigy Scientific Tables contain excellei t
binomial confidence interval tables).
 



IV. 	The Question of Toxicity of Vitamin A and of MSG 
This brief supplementary information is provided to make t clear 

that 	questions of toxicity have been considered both in the Cebu study
 

and 	whm planning th! present project. 

(1) Vitamin A toxicity
 

Vitamin A is 
a fat soluble vitamin, and if taken in excessive doses
 
is not excreted from the body and can cause toxicity. The condition of
 

hypervitaminosis A is, however, very rare. 
It has usually occurred with
 

over medication with a vitamin preparation either medicinally or as a
 

product such as cod-liver or halibut liver oil, and only when these prod
ucts 	were taken in large doses over a long period of time. The signs and
 

symptoms of toxicity include lethargy, malaise, abdominal pain and exces

sive 	sweating. Increased intracranial pressure and edema may occur.
 

Although the amount needed to cause toxicity must vary, and is not
 

accurately known, there is good evidence that very high intakes over long
 

periods would be needed.
 

As a 	result cases of hypervitaminosis A are still rare even in coun

tries such as 
the United States where many different foods are fortified
 

with 	vitamin A, where large numbers of families consume vitamin prepara

tions often well beyond recommended doses, where "health food stores"
 

encourage the purchase for children of cod liver oil anid other prepara

tions rich in vitamin A, and where it is increasingly believed by the
 

public that megavitamin therapy is 
an answer to much ill health.
 

CaroLonemia due to an excessive intake of carotene rich foods is 
commoner
 

but J.ess serious than hypervitaminosis A. It will not occur as a result
 

of vitamin A fortification. 

At the present time in the United States one small serving of many
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breakfast cereals will provide a child with 1,250 IU of vitamin A. This 

is rather similar to the amount that children in Marinduque and Nueve 

Viscayn will get from their MSG at the levels of current consumption 
using vitamin A fortification at the level used in Cebu. A person in
 

the U.S. who for breakfast consumed a large helping of a fortified cereal,
 

two eggs, and toast with 24 grams of margarine on it would receive 4,600
 

IU of vitamin A at this one meal, 3,500 IU of this in fortified products.
 

This illustration is to indicate that fortification in the U.S. is in
 

operation at levels similar to that proposed for the Philippines, but in
 

many different foods and in a population not usually deficient in vitamin
 

A, and one in which vitamin pills are much more widely used. Yet the U.S.
 

has not established a program either to evaluate the benefits of fortifi

cation nor to monitor possible toxicity. The risks of hypervitaminosis A
 

seem to be higher in the U.S. than in the proposed Philippine program.
 

In Central America (Guatemala and at least two other countries) sugar
 

is now being fortified with vitamin A as part of a program to combat vitami
 

A deficiency. In Guatemala, for example, legislation has been passed, all
 

sugar sold is now fortified and it contains about 7,000 IU vitamin A per
 

100 grams sugar. This intervention is being carefully evaluated by INCAP.
 

Preliminary research at INCAP, and discussions with scientists there and 

at international meetings suggest that the dangerrof hypervitaminosis A 

from this program are negligible or non-existent. No cases of toxicity 

have yt been reported. It should be kept in mind that sugar consumption 

can vary widely, and that many young children have a very sweet tooth.
 

Wo are convinced that MSG utilization in the Philippine homes does 

not have a wide variation each day, for. those who use it regularly. The 

variation, especially upwards, will not b nearly as great as with sugar 



(in Central America) or breakfast ceroaJs, margarine and other fortiflid 
foods in the U.S. Our data suggest that when families of about*5 persono 
use MS(;, they usually use one 2 .4 gram packet, and occasionally 2 such
 
packfI; per Ml,(,,day. like salt or pep-.r, and uinlike sugar, is not a 
product which islikely to be consumed in 
excess by young children.
 

The margin of safety with vitamin A intake is
so high that vitamin A
 
toxicity as a result of fortification of MSG at the levels suggested is
 

virtually impossible.
 

In the Philippines the MSG is added to foods being cooked. 
These
 
include the soups, stews, relishes, curry like dishes, etc. 
 These foods
 
are then eaten with rice, maize, cassava or some other staple. The pro
portion of these foods (to which MSG is added) consumed by each member
 
of the family is usually proportional to his 
or her calorie or energy
 

intake. 
Therefore if a child of 2 years of age is consuming 7.5 percent
 
of the total family calories, he or 
she is likely to get 7.5 percent of
 
the vitamin A enriched MSG. There is 
no way that this child can get say
 
50 percent of the MSG. 
If the child is getting 7.5 percent of the MSG
 
or approximately 0.2 grams, he or she will receive 1,125 IU of vitamin A
 
from the MSG that day. This is a desirable amount,being about 60 percent 
of the Philippine RDA for vitamin A for a 1-3 year old child. A review
 
of the vitamin A literature suggests that several times this dose would
 

still be perfectly safe.
 

We have collecLed data on MSG utilization in Cebu, Marinduque and
 
Nueva Viscaya in sampled households. A hypothetical (but fairly typical)
 
household might consist of four children and the two parents. 
The likely
 
conlurnption of MSG and vitamin A is presented in Table 1. 

These levels of intake are desirable and have a wide margin of safety.
 

The ITRIC surveys and our own data from Cebu suggest that very many persons 
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Table 1. Hypothetical Filipino familY of6 
persons consuming_
 

one 2.14 
 ram packet of MSG fortifled.with.5000 IU vitamin;
 

(Note: 
 Mean household size was 6.5 in Marinduque and 6.7 in:

Nueva Viscay,' surveys)
 

Ages 
 % of MSG 

(years) consumed 


.3 
 10 


6 
 15 


8 
 15 


16 
 20 


4o 
 20 


45 
 20 


Vitamin A 
 RDA for,

obtained 
 vitamin A
 
(iu) 
 (IU)j_
 
1500 
 2000
 

2250 
 3000
 

2250 
 3000
 

3000 
 400o
 

3000 
 4ooo
 

3000 
 4ooo
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in the Philippines are consuming less than 60 percent of their RDA for
 

vitamin A. 
In most regions of the Philippines about 80 percent (and
 

sometimes more) of the vitamin A activity is from carotene, and less
 

thai20 percent from pre-formcd vitamin A.
 

(2) MSG toxicity
 

There is an enormous literature on MSG, and much disagreement about
 

its possible toxicity.
 

In the Philippines MSG is 
now very widely sold and utilized. In Cebu
 
the number of families not using MSG during the week prior to questioning
 

was 6 percent and those not using salt the previous week was 5 percent.
 

People in much of South East Asia including Japan and Indonesia also use
 

MSG in a similar manner, frequency and amount. 
So whether the U.S. believes
 

that this is a healthful or harmful food habit, it is 
an extremely prev

alent one. 
The program to fortify or nutrify MSG in the Philippines is
 

in no way done to try to encourage MSG consumption, nor to increase its
 

utilization. 
MSG was chosen simply as the only possible vehicle for for

tification meeting accepted criteria. 
There is 
no doubt that whether it
 

is nutrified or not the people will continue to consume it.
 

The question to be asked is whether nutritionists and health workers
 

should recommend fortification of a product which they do not regard as
 

a good healthful food. 
If the food or product is currently widely consumed
 

and if it is non-toxic, then we believe there is justification in fortify

ing it especially when as 
in the Philippines case, there is 
no other suit

able vehicle for the nutrient, and where there is evidence that the par

tiular nutrient deficiency is a serious public health problem. People 
can (and will) debate as to whether MSG is resulting in any ill health
 

in the Philippines, but all will agree that xerophthalmia is a svrious 

health problem there.
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Before discussing what is ktnown about MSG toxicity it mitlhi, be usetil 

to return to the examples of fortification in the U.S. and in'Central
 

America. 
In the U.S. (and in many other countries) table salt is forti

fie'd with iodine. There .smuch evidence to associate salt intake with
 

hypertension and other health problems (it is now estimated that 
some 25
 

million Americans have hypertension). 
 Yet there is not much feeling in
 

the U.S. that fortification of salt encourages its increased consumption,
 

and therefore contributes to serious disease. 
In Central America and
 

elsewhere sugar intake is associated with dental caries, and high sugar
 

intakes might contribute to other forms of malnutrition because white sugar
 

provides calories but no other nutrients. 
Arroyave (1) and his colleagues
 

at INCAP do not believe that vitamin A fortification of sugar (and soon
 

iron might also be added) will lead to an increased use of sugar, and
 

therefore to conditions associated with high sugar intakes.
 

L-Glutamic acid is 
an amino acid which occurs naturally in proteins
 

of animal and vegetable origin. 
Glutamic acid and its salts including
 

Monosodium glutamate share similar physical properties. MSG is 
a food
 

additive or ingredient which officially is GRAS (Generally Regarded as
 

Safe) as listed in the U.S. Code of Federal Regulations (2). 
 MSG has been
 

used as a food seasoning in Asia for several centuries. In industrialized
 

Asian countries with good health services, such as Japan, it is widely
 

consumed and is not considered hazardous to health.
 

It appears that most of the glutamic acid or its salts consumed is
 

transaminated and absorbed as alanine and a-ketoglutaric acid. 
Acute
 

toxicity data on MSG in rats suggest that the oral LD50 
of MSG varies
 

between 
1i.5 and 19.0 g per kg of body weight (3). Many studies using
 

parenteral administration (injections) of MSG have suggested that this
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results in CNS lesions. Olney (4) in a series of papers has been the most
 

prolific and vehement critic of MSG and its safety, but his work too is
 

based mainly on the injection of mice and other laboratory animals with
 

MSG often in very high doses (5). 
 A number of other scientists have con

ducted similar studies, and in contrast most find no specific effects in
 

mice (6), monkeys (7,8) and other animals.
 

In humans there are two main types of response that have been re

ported. 
These are first, the so called Chinese Restaurant Syndrome (CRS)
 

and the second is
an allergic reaction probably to some substance in the
 

materials (such as beets) from which the glutamate was prepared. 
CRS
 

apparently occurs within an hour of consumption of MSG in sensitive indi

viduals. 
From the reports it appears to occur in those consuming very
 

large doses of MSG (several grams) on an empty stomach. 
The symptoms and
 

signs include headache, tightness of the neck, flushing of the face, and
 

sometimes abdominal pain and nausea. 
These symptoms are short-lived and
 

temporary, most of them disappearing within one hour, although headache
 

is said to be longer lasting in some individuals. One study in Boston
 

which was completely uncontrolled reported CRS in 25 percent of persons
 

exposed to Chinese Restaurant food (9), but controlled double blind studie
 

by others have usually shown no differences in symptoms between control
 

and MSG treated groups (10,11).
 

Animal and human studies and reports over the years have associated
 

adminisLration of oral glutamic acid with accelerated learning in rats
 

and improved intelligence in mentally retarded children. 
In general this
 

is regarded as unproven but some scientists still believe that cognitive
 

behavior is positively affected (12). 
 The use of high doses of MSG to
 

treat mental retardation has not resulted in toxicity.
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A thorough review of the literature on MSG toxicity was made by us
 

prior to the Cebu study. Our group has still followed the research being
 

undertaken, and we have a continuing computer literature search on MSG
 

toxicity.
 

We conclude that MSG does not present a biological hazard because
 

(1) glutamic acid comprises about 20 percent of the amino acids in proteins
 

that we consume (and Americans consume much higher levels of protein than
 

do Filipinos), (2) in experimental animals oral LD50 values for MSG are
 

very high, (3)children being treated with oral glutamic acid for mental
 

retardation tolerate doses of 50 grams daily for long periods with no evi

dence of harmful effects, (4) MSG has been used as a food additive for
 

many years in countries such as Japan with no evidence of toxicity, and
 

(5)mammals including man have physiological protective mechanisms against 

excess absorption from the gut. 

Our recommendation for fortification of MSG is not designed to alter
 

in any way the present consumption of MSG by families in the Philippines.
 

Its hazards are, if they exist, certainly less than those of salt and
 

sugar now used for enrichment purposes in other countries. The risk of
 

toxicity from MSG we believe is minute. 
In contrast, the risk of morbidity,
 

blindness and death from vitamin A deficiency in the Philipiines is high,
 

and therefore any steps to control xerophthalmia deserve support.
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