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PeIfac e 

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

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

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

strategies to prevent xerophthalmia ir. children in the Philippines"1 . 

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

for the Cornell com.ponent. Other financial assistance was received from
 

thc National Science Development Board of the Philippines and from the
 

World Health Organization -n Geneva. UWIC'EF donated vitamin A capsules 

and J{offmann-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 of their product. 

Assistance has been received from numerous people in all these 

organizations and in others during the years of the Wethree project. 

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

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

iii
 



APPENDIX I
 

CHAPTER 1 

INTRODUCTION 

This pilot project attempts to systematically determine
 

in 	 the Philip­fr eliminating xerophthalmiathe 	best programs 

pines. The goals are toi 

Determine the magnitude of xerophthalmia, or 
severe

1. 


vitamin A deficiency in one region in the Philippines;
 

of the variousthe relative importance2. 	Understand 


factors associated with xerophthalmia;
 

prevent-
Design optimal programs for eliminating and 

3. 

ing 	xerophthalmia for different ecological 
condi­

tions; and
 

4. 	 Determine the nutritional and 
economic effects of 

each program after the programs hav 
for. 

one 	and one-half years.
 

The need for systematic planning to develop 
useful
 

for 	combatting malnutrition has become
and 	programsstrategies 

This stems partially from
 
widely recognized in recent years. 


on human resource develop­
the 	major changes in the perspective 

ment and the numerous technological 
breakthroughs which have
 

led to renewed interest in specific 
nutrition interventions.
 

Further, planners-have become increasingly 
aware of the deve­

lopmental efforts of the previous 
decades which have benefited
 

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

These previous investment-oriented 
developmental


society. 
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approaches ignored the issues 
of employment, income distri­

bution and 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 prcblem; (2) 


ance of various determinants of this 
nutrition problem;
 

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

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


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
 

The
 
well as through enhanced employment 

opportunities, etc. 


term rural development is often used 
to represent the confluence
 

It is
 
of all these interests as it relates 

to rural areas. 


recognized that in the past many developmental 
programs intended
 

to reach the bottom 30, 40 or even 50% 
of the population simply
 

have not met this goal.
 

At the same time, advances in agricultural, nutritional,
 

and health techMology have allowed some 
nutrition intervention
 

nn the present framework of most 
programs to be developed withL

low-income nations without waiting for najor 
economic transi­

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


In the nutrition area, recent advances
 and malaria eradication. 
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in fortification and synthetic nutrient technology 
provide ex­

citing new possibilities. For instance, minimal costs are in­

volved in the fortification of salt with iodine or 
the provision
 

rassive dose of capsules of vitamin A.
of children with 

and This Pilot Project
The Nutrition Planning Process 

The 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-

The second stage proceeded 

dual dietary surveys; biochemical, anthropomrtric, and clinical/ 

medical examinations. 

at two levels. One level exa­

in a strictto xerophthalmiamined the various factors related 

wereframework. The nutritional problemscause-and-effect 

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

This analysis

environmental, as well as nutritional factors. 


can take place.nutrition interventiondetermined where 

The second level considered the possible nutrition 
inter-


To maxintize orother non-nutrition programs.ventions with 

status of a population or any target
improve the nutritional 

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

There are many ways to improve the nutritional status 
without
 

Some of these are: the pro­
nutritional intervention.direct 

food through price manipula­vision of jobs; subsidization of 

tion or direct distribution; technological change 
to improve
 

the yields or nutritional content of various food 
crops; and
 

synergis­diseases .ihich interactthe elimination of infectious 
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orticalJy with food ingestion to increase dietary needs 

to cause malabsorpticn. It must be determined nuw interven­

tion, through these and other non-nutritirnal approaches,
 

would substitute for or be complementary with direct nutri­

child feeding or fortificationtional intervention such as 

programs. 

the various forms of developmentOnce the link between 

made, the point of nutritionaland nutritional change are 

of course, nutrition inter­
intervention is determined. Often, 

the broad context
vention programs will not be as meaningful in 

of national development as other developmental 
programs will be.
 

not be developed
It is important that the nutritional programs 

in a vacuum.
 



CHAPTER II
 

VITAMIN A DEFLCI&NCY*BRIEF BACKGRGUND OF 

A. Introduction 

In natural situations a pure vitamin A deficiency 

seldom exi;ts as an isolated condition, especially in A;%ia. 

of Vitamin A occur without the
Rarely does the deficiency 

presence of other nutritional deficiencies or 
in conjunction
 

-itli' other disease. h,any forms of malnutrition occur in the 

which often are 
presence of infectious and parasitic diseases 

Thus the con­
interacting synergistically with malnutrition. 


ditions of interest here, xerophthalmia and keratomalacia,
 

such as protein,occur concurrently with 	dietary deficiencies 

and with diarrhea and other forms of 
calories and riboflavin 

Vitamin A deficiency produces
infectious or parasitic 	disease. 


but this study is concerned 
a variety of pathological lesions 

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

are the most 
resultant blindness, mortality and morbidi[y which 

significant consequences of this deficiency.
 

Xerophthalmia is the general syndrome which 
covers all
 

eye lesions and the general public hea2.th 
problem implied in
 

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


relatesKeratomalacialusterless condition of 	the eyeball. 

to the softening of the 	cornea with ulceration 
and loss of
 

as it is therooL differs from xerovision.. The malacia 

weakening, softening and melting process which 
follows xeroph-

This last stage of xerophthalmia may develop very
thalmia. 


rapidly.
 

*This discussion represents the synthesis of many 
scientific
 

papers dealing with various aspects of vitarin A and 
xerophthalmia.
 

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

the pro-vitans 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 carotene is lost 

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 these 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 epithelial 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 normal 

ftu-,ctioning 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 xaroph­

thalmia. Gften the lesions are asymmetric; the 

numbers of people blind in both eyes 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 estimated 

that a minimum of 1 in 800 children surviving the 

age of 5 in Indonesia would be totally blind from 

xerophthalmia.
 

e) Mortality - vitamin A deficiency greatly increases 

the mortality rate of children. Between 25 to 60
 

perocent of those with xerophthalmia die. Gbserva­

tions in India suggest 50 per cent survive while in
 

areas of 1orth Africa survival may be a rarity. At 

the same time, many children with xerophthalmia die 

of kwnashiorkor or nutritional narasmus who might
 

otherwise survive and become blind.
 

C. 	14utritional 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 inucosa, 
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during the absorption of dietary B-carotene. The presence 

of various diseases interferes with this absorption process 

febrile infectiousof either carotene or vitamin A. Acute 

disease and perhaps also diarrheal disease have a trigger
 

effect, which cannot always be explained by depletion.
 

Basically the provitamin A (carotenoids) is converted
 

Fat affects theinto retinol(vitamin A) and then absorbed. 

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 utilized 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

of the Amin E affects the utilization and also the storage 

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 and keep the remaining reserves unavail­

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

does not mean kcwashiorkor or xerophthalmia will necessarily 

occur concrrently. Rather, this means programs which provide
 

protein and subsequently accelerate the rate of growth in 

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

vitamin A nutriture results in
nal nutriture. Poor maternal 

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

min A in the mother's breast milk.
 

There are several biochemical indicators of vitamin A
 

The clinical indicator used in this study
nutritional status. 


the introduction.is the xerophthalmia ranking discussed in 

The amount of *vitaminA 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 side effects and complications in some
 

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

rinations 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 plas- 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;
 

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


levels is informative as to the type of diet consumed 
over
 

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


carotene because more of the carotenes are not converted 
to
 

retinol.
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data 
The guidelines for interpreting the biochemical 

are supplied by the Interdepartmental 
Cogmittee on Nutrition
 

These are found in Table 1. 
for National Development. 

n'-
Biochemical Data Interpretati
Table 1 
 ICNND 

Low Acceptable High
Deficient 


1. Plasma vitamin A 
20-49 ?50ug/lO0 ml 10 10-19 

Plasma carotene
2. 
20-39 40-99 ?:100

ug/l00 ml 


Pregnant women
 

110020-39 40-99Trimester 1 

30-79 80-199 - 200
Trimester 2 

40-79 80-249 ?:250
Trimester 3 

*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 retinol 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.
 

efficiently as
The carotenoids are not utilized as 


The standard relationship is 1 ug
retinalby the huran body. 


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


The other carotenoids are much
sixth as efficient as retinol. 


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

The other standaidof measurement for
valence of one-twelfth. 


vitamin A activity is international Units (1U). 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 developing areas. The principal sources 

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

vegetables-predominantly the green leafy and yellow vegetables.
 

Sources of Vitamin A
 

Foods containing previtamin A as retinol are fairly 

expensive and consumption may be prohibited by religious or
 

It widely in animal tissues, especiallycultural mores. occurs 

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
 

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


fat has 	been skimi,ed are almost devoid of vitamin A. While 
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fish provide an excellent source of vitamin 
A, sun dried fish
 

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


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

supplernting vegetable diets."
 

in all the green parts of plaW
Beta-carotene is found 


Green leafy vegetiibles, 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 string beans, lima beans, 
peas, etc.)
 

before they reach the mature dried stage (grain 
legumes) are
 

sources of both proteins and carotenes. Breast

also good 

milk is another important vitamin A (preformed) 
source. For
 

fore­
infants breast feeding is of unquestionable importance in 

vitamin A deficiency.stalling 

Beta-carotene is also found in abundance in red 
palm
 

and other yellow vegetablespapayasoil, carrots, mangoes, 


a very rich source of beta-carotene

and fruits. Red palm oil, 


West and Central Africa and parts

is extensively produced in 

It is often used to treat xerophthalmia.
of the Far East. 


of Bolivia, has a high
Coca, consumed in the highland areas 

carotene A content.
 

Carotene and retinol are relatively stable towards 
heat
 

some cases such as carrots
 and in the canning and processing. In 

the foodstuff must be cooked to release all of the 
carotene. At 

as the drying of
the same time traditional techniques such 

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 debermines the diet content of
 

vitamin A. when it provides little or no carotene as in the
 

incidence of xerophthalmiacase of rice and white corn, the 

is very high. Thus the rice-eating populations of Asia and
 

amounts of carotene thanthe Far East usually consume lower 


do those whose staple is yellow maize, sweet potatoes or millet.
 

Reauirements 

for vitamin A, expressed in weightsThe requirements 

of ug, vary by age and sex. The recommended daily amount of 

750 ug (micrograms). An amountretinol for an adult is as 

low as 390 ug retinol per day is required to prevent 
visual
 

pregnancysymptoms of vitamin A deficiency in adults. During 

the recommended daily allowances (RDA) remain constant; however, 

women have an RDA of 1200 ug retinol per day. Growthlactating 

At the end of three and
requirements are greater for infants. 

five months 420 ug/day or about 65'ug/kg. and 50 ug/kg, res-" 

Table 2 reports the recommendedpectively are recommended. 


levels of retinol.
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Table 2
 

Recommended Intake of Retinclat Various Ages
 

Recommended Inter- Recommended 
Age intake ug re- national Age intake ug re- I. U. 

tinol per day units tinc 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
 

16-19 years 750 2500
 

833 (boys-girls)
3 years 250 


4-6 years 30M 1000 Adults 750 2500
 
(man-woman)
 

Note: 	 For diets containing both carotene and retinol, adjustment
 
must be madle as described in the text.
 

_/ 	For infants 0-6 months, it is accepted that breast feeding by
 
well-nourished mother is the best way to satisfy the nutritional
 
requirements for vitamin A.
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Etiological Relationships
E. 


The incidence of xerophthalmia differs 
from area to area.
 

The causes of this
vitamin A dietary intake.with the same 

sex as 
are complex and vary seasonally 

and by age and 
disease 

these factors are related to 
food supply, disease, poverty 

and
 

This section sum­
urbanization and numerous cultural 

forces. 


the issue of age and 
marizes these factors, in particular sex. 

profile begins with the pre-school child who 
A common 

display clinical symptoms of
but does notis undernourished 

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
 But, it is too late. 


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
 

many children
 
This soup is very spicy and 
other spices. 


Thus, the children consume very 
little caro-,
 

refuse to eat it. 


In some areas in Java among the 
poor there are periods
 

tene. 


the rice harvest when no sources 
of carotene are
 

right before 

available and the dietary-related 
incidence of xerophthalmia
 

is high. In Europe, xerophthalmia used 
to appear in the spring
 

at the end ofwere exhausted
after the provitamin A -eseres 


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 

and a wal­
all forms of vitamin A (especially the carotenes), 

the family resulting in the gooddistribution of food in 

sources of retinol and beta-carotene being given to the 
child
 

of 180 children with xeroph­very sparingly. In one study 

classified as malnouished.thalmia, 9C% of the children were 

Disease 

The direct effects of various diseases on the absorp­

tion of retinol and carotene were already highlighted. Rost 

case of xerophthalmia, especiallyauthors associate the average 

with diarrhea, measles, tuberculosis, hook.orm,keratonmalacia, 

The diarrhea months occur simultaneously
fever or ascaris. 


with the highest incidence of xerophthalmia cases in Japan, 

Korea, South Asia, and the Near East and North Africa. Often
 

the onset of diarrhea leads to a reduced diet of rice, barley
 

water tea or herb infusions. This exacerbates the problem.
 

These prove to
Xerophthalmia cases frequently come in waves. 


depend rather more on epidertiological. variation of the conta­

gious diseases of childhood than on seasonal variation of food
 

Some conflicting evidence on the relationship between
intake. 

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 

Two distinct periods with a high incidence occurred.Vietnam. 


In the hot summer months there were numerous cases of intestinal
 

infection. In October to December, the cold season, the inci­
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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 xerophthalmia. 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 t s disease. Rarely 

is a case found among middle income or rich children. For en.mple 

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. Alternate.y term.ed bustees, 

jhuggi, jhonpris, urban barrios, or shanty towns, these urban 

villages or squatters colonies are the scene of some of the 

most seriously malnourished 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 ricks1 aw, 

or selling sugar water on a corner. Often their destitution 

forces them to resort to begging.
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Tihe3e people carry their old food habits with them to 

only the same grains,They often will consumethe cities. 


fruits and vegetables which they had 
available in their villa­

ges. Grains are obtained, though they may be 
much more expen-


These staples will be purchased first. 
However, the
 

sive. 


often cannot be obtained.
perishable fruits and vegetablesmore 

VWhen they are available, the quantity purchased is much less 

than that same family would have consumed in 
rural areas.
 

In rural areas,runy 	of the fruits
 Another factor is important. 


or no cost. When a 
and vegetables are 	consumed with little 

these foods, families are most likely to 
price is placed on 

consume less of them and more of their staple 
food which is
 

usually low in carotene.
 

of fruits and vegetables in the
The unavailability 

urban market is a second factor in the different 
levels of
 

In the
 
consumption of these foods in urban and rural 

areas. 


Philippines fruits 	and vegetables are usually 
produced as a
 

often farmers normally produce
cash crop by the Chinese. Most 

only for their own 	 consumption. 

There are detrimental social forces which become 
import­

ant in urban areas. The advertising of commercial food induce
 

to purchase these much more expensive foods and 
many families 

Or, the mother may 	be forced
their nutritional status suffers. 


The substitute
to work and be unable to breast feed the baby. 


of baby milk is diluted or fed
of powdered milk or other forms 

Often the skinmed milk is
in smaller quantities to the child. 

fortified to replace the rctinol lost with the skiamed-offnot 

fat.
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Before ,orld War II xerophthalmia attracted much attention 

to the use of artificially fedin Singapore where it was related 

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 ski-med milk are fortified 

with vitamin A. 

Age-Sex 

Incidence of xerophthalmia trends in age rates are the 

males and females. The peak incidence is during the same for 

among males; thisthird year. The incidence is much higher 

gap increases with age. The statistics vary slightly but the 

are about 58% males: 42% females for preschoolgeneral ratios 

children age 2-5; 85% males: 15% females, ages 10-13; and 87% 

Oomen and Ten Doesschate feel
males: 13% females, ages 14-24. 

sex (higher incidence of xerophthal­this bias toward the male 

mia) is an intrinsic factor just as is the relationship between 

xerophthalmia and protein malnutrition.
 

In the geography of xerophthalmia, climate plays a role 

one would suspect. The humid, rich
far different from what 

and green tropics where carotene sources are plentiful, espe­

cially in the Far East often have a high incidence of 
xeroph­

are the rice-eating areas and the areas
thalmia. These also 

Also

with the greater incidence of gastrointestinal infection. 


the poor and more highly populous areas.these are 


in the slums of Manila
A very high incidence is found 

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
 

And a less
East, North Africa, and parts of the Near East. 


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
 

Few cases are found in the Caribbean.
oil is common. 




CHAPTER 3 

VITAi.iIZ A DEFICIENCY IN CEBU 

A; Survey Design
 

The survey was conducted in four ecological zones:
 

urban squatter and slum areas; urban barrios (fringe of citie3);
 

coastal barrios; and hinterland semi-mountainous barrios. These
 

areas were 	selected because they represented four major 
economic
 

in terms of 	diet, marketand nutritional geographic groupings 

This
accessibility, sanitary conditions, labor markets, etc. 


means each area may have different public health problems 
or
 

have the same problems caused 	by different factors. Further­

more,'the 	 del-ve:-y systems for public services such as health 

may be very different.
and nutritional care 

Three separate areas were selected in each zone. This
 

was done so three different programs could be run concurrently
 

Also the repre­each ecological zone.
in separate areas within 


This design is
sentativeness of the survey data is better. 


shown in Figure ].for three possible programs in each zone.
 

40 childrenThere were approimately 100 	children aged 1-6 and 

of the twelve areas for a sample
aged 7-15 selected from each 

Stratified sampling proce­
population 	of about 1700 children. 


followed by obtaining the necessary socioeconomic,
dures were 

clinical.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.
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Figure 1 

RESEARCH. DESIGN
 

FOUR ECOLOGICAL ZONES
 

I II III -v 

RURAL
URBA N URBAN RURAL 
SQUATT "FRINGE COASTAL HIiTER­

[BARRIO 

2 3 'o5 ~) 0­
-

PHI I,GCAP- PHI P.SG CAP- PHI MSG CAP- PHI 

SUIE SULE SULE SULE 

12 AREAS
 

EACH ZOILE
 

DIETARY CONDITIONS
DIFFERENT ECONOMIC, HEALTH, 


SAMPLING BASIS
 

12 AREAS ACCESSIBLE
NO COYMUNICATIONS BETWR.N 


SIZE; OVER 300 FAfMILIES EACH
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B. 	 Demographic and Socioeconomic Background of Sample Population 

in the middle of the 7,000 Philippine Islands isNestled 

Cebu - the center of trade and commerce for the central section 

the spcond largest metropolitanof the Philippines and Cebu City, 

in the country. The cultural heritage of Cebu is rich and old. 

It was a major port of commerce with Chinese, Cambodian (Sawan-k­

halok), Siamese, and Arab traders centuries ago. It enjoys the 

distinction of being visited by the Portuguese explorer, 

Fernando de Magellan, in 1521. Indeed Magellan was killed by 

eraLapulapu, a wrrior-hero there. The Spanish began as 

then) Rajah and his wife baptized as Christians.Cebu's (Zubu were 

3ince that time people in Cebu City have developed from 

a fishi-ng 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 moderate 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 

and corn are the principal agriculturalneighbors. Coconut 

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
 

nestled onhinterland barrio which has many houses 	 the top 
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coastal barrios to some squatter
of mountains to the beautiful 

during the mild monsoon season. 
can semi-floodedareas which get 

The sample population is quite homogeneous. Over 95% of
 

of the remainder adhere
the sample is Roman Catholic and most 

split off from the main Catholic 
to religious groups which have 

Other than 1-2% of the people .Aho
Church for political reasons. 

(Mestizo) background, the rest
have Chinese, Moslem, or Spanish 

ethnic group. No big cultural differences
fall into a Filipino 

India between two 
separate these groups like one would find in 


on

in the same village. Cultural differentiation based 

castes 


character­caste allowed Levinson to understand many behavioral 

istics based.on whether a household was a Jat or a 
Ramdasia.
 

no ethnic, occupational or income
Among the Cebuano sample, 

pattern similar to those found in other regionsgroup held to a 

so many other countries. Similar differences would
in India and 


areas in the Philippines.
be expected in the Negrito and Moslem 

The belief and other behavioral patterns which exist in the 

on numerous other factors
sample population appear to be based 


which do not allow a simple delineati on of groups.
 

Of studied in
The population is young, the persons the 

age and662 families, the majority are under 12 years of 64.25% 

are younger than the age of 20, Partially this is the result 

of the more rapid population growth of the Philippines. Hcw­

ever, the sampling techniques of accepting only families with 

child younger than seven was important in produ­at least one 


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 grovth rate results in 

Among the sample the average family has 6.14 members. The 

other non-nuclear family members
inclusion of relatives and 

the same house raises this average to 6,,'17 peoples
who live in 

per household. The size of families is larger in the rural 

Also both the family and household size areas (see Table 3). 

Income quartil .represents
increases with risng i.coles. 
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Table 3 


Urbzit 

Squatters 

Barrio 

Riiral 

Coastal 

Hinterland 

Total 

Inccme quartile 

1 


2 


3 
4 

Total 
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Size of Family and He-usehold 
(Average number) 

Family Household 

size size 

'. 6.66 

(. .0 6.69 

',27 6,87 

6.30 6.89 

6.] 1. 6.77 

4.83 5.30 

6.47 6.99 

6.o 7.4 

6.78 7.67 

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 aIncome 


Barrio Coastal Hinterland Total
 
quartile Squatter 


21 16
14 17.1 	 12 


3841
2 	 .45 42 49 


71
3 68 64 85 67 


181 136 153

4 128 169 


71
Total 63 72 83 66 


Includes all cash and in-kind income sources but 
excludas three


* 
greater than 20,CCO.
families from quartile 4 with inccmes 
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Table 5 Scurces of Total Household.Income (per year in U.S. dollars), Total Population
 

Contributions
 
from other
 

In-kind Incomea/  Cash 'Income household
 
Garden Farming Fishing Farming Fishing Business members Total
 

CV % % % % % % house- PerCa 
Income total total Total Total total Total total hold pita 

Quartile Total income Total income Total income Total incume Total income Total income Total income income Income 

First 8.99 9 5.36 5 1.49 1 -2.50 -2y 1.84 2 67.25 (7 18.01 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 3 454.73 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/ A major value of in-kind income in Philippine government statistics, the rental value of owner-occupi6d homes were not 
included in this study. This group represent about 1/3 of the in-kind income of the Philippines in 1971 (10, 139-E). 

All 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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1971, 74.3%of
1971 Filipino government study of income. • In a 

the Eastern Visayan families had an income less than $448. 

to note the decline in the relative
Second, it is interesting 

as
of in-kind 	income, especially from the garden

c.ntributiorl 

In the first quartile, 15% of the 
household 	income increases. 

from in-kind (home production) sources and in the
income is 

from these sources. Also the 
fourth quartile, only 4% comes 

do not belong to the contribution of household members who 

quart­
nuclear family declines from 18% in quartile 1 to 4% in 

while the absolute con­
are relative decreases,ile 4. These 


contributions to
 
tribution of in-kind and nonfamily member 

household increases as income increases. 

but
The fathers have more education than the mothers 

found between males
the differences are smaller than is and
 

of the parents have
 
most Asian countries. Mostfemales in 


The urban parents, in general, are
 
3-7 years of schooling. 


ones. (Table 6)

more educated than the rural 

The last issue is the description of the wealth of this 

Given the low incomes it is fiot surprising that 
population. 

items. Tradition­few expensivemost of these families possess 

key factor in the wealth of
 ally land 	has been perceived as a 


In the more densely populated island 
most Filipino families. 


of Cebu, we would expect this to delineate clearly the economic
 

This does 	happen for the richer
 position of most families. 

land omed by the first 
fadlies. The diffjrence in average 

three quartiles and the.fourth quartile 
is almost one-half 

(Table 7). The difference 
hectare or 	greater than one acre 
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Table 6 Distribution of Mothers by Education Level
 
(percent)
 

Ar e a 
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 
5-7a/  
 39.2 23.5 36.7 26.1 31.4. 
8-9 -1.4 10.0 10.1 6.4 9.5 

lO-Ut/ .8.0 10.0 7.0 7.0 8.0 
Colege-/ 8. 11.2 7.6 L±8 

Total 100.0 100.0 100.0 LOO.0 100.0
 

Distribution of Fathers by Education Le el
 
(percent)
 

A r ea 
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 7.7 

3-414 14.1 19.6 26.1 18.3 
5-7- / 24.4 24.7 31.0 24.8 26.1 
8-9 14.2 12.4 12.7 11.5 12.7 
1o-11W/ 17.0 15.3 8.2 8.3 12.4colleger' 12 lO.6 12.0 ,3.8 o1.___ 

Total 100.0 100.0 100.0 100.0 100.0
 

ct/Equivalent to grade school graduate 
j Equivalent to high school graduate 

Oze 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 

2 

3 

4 

Total 

.0 

.324 

.045 

.888 

.310 

.574 

.070 

.1-48 

.512 

.32-

.051 

.0 

.110 

.174 

.083 

.O42 

.029 

.170 

.779 

.255 

.167 

.112 

.117 

.594 

.2144 
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is even greater for the families in the top 10% income group
 

(10th decile). 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 80%
 

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. Xerophthalmia 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 often- .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 sene, 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 ey, 

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 4
 

this' study was accordingly cla.sified adcording to this (Table 8).
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This classification was subsequently expanded to 
include
 

also night blindness and corneal sequelae (Table 9). This was 

objectivity
done in view of the diffculty in 	 attaining desired 

the category of conjunctival
of ocular findings especially in 

xerosis. 

Serum A values were classified according to ICNND stan­

dards described earlier in this report. 

Criteria for Community Diagnosis of Xerophthalmia and2. 

and 	Vitamin A Deficiency 

for the purpose
Application of the classification alone 

to whether or not a xerophthalmia
of arriving at a conclusion as 

problem of public health magnitude exists in a community has se-

Certain of the indicators lend themselves
veral shortcomings. 


to field use. XWA, conjunctival xero­
more readily than others 

In the absence
 
sis, is especially liable to misinterpretation. 


or absencea decision about the presenceof other indicators 


highly subjective. The classifica­
of conjunctival xerosis is 

tion alone provides no indication as to how 
serious the situa­

tion may be in comparison with past experience 
"andconditions
 

admittedly arbitrary, that, whencriteria,elsewhere. Some 


magnitude might

fulfilled, suggest a problem of public health 

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
 

and Vitamin A deficiency.diagnosis of xerophthallmia 


The following point prevalence rates are suggested as
 

criteria:
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Cli-nical 

in more than 2.0% of the population at risk
)C.B 


X2 + X3A + X3B in more than 0.01% of the population at risk 

XS in more than 0.1% of the population 	at risk
 

Biochemical
 

Plasma Vitamin A level of less than 10 mcg/l00 ml 
in
 

more than 5.0% of the population at risk
 

of one or more
In a vulnerable population the presence 

should be considered as evidence
of the three clinical criteria 

The biochemical criterion is only
of a xerophthalmia problem. 


indicative of significant Vitamin A deficiency and may be used 

to improve Vitamin A status. The
 
alone if the objective is 


of more than one indicator
value of corroborative evidence 

has to be stressed.
 

3. Prevalence of Xerophthalmia 

Classification of clinical signs according to the
 

very high prevalence
scheme proposed by ten Doesschate gave 	a 

as conjunctival wrinkling.
of conjunctival xerosis qualified only 

extreme
This was a problem that clearly emphasized 	 the need for 

for association of
objectivity of clinical signs and the need 

together will be highly sug­
wrinkling with other signs, which, 

gestive or indicative of conjunctival xerosis.
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Table 8 
Old Classification
Prevalence of Xerophthalmia ­

per cent
 

PROJALENCE
 
CLASSIFICATION 


XO - Only nightblindness present 0.1% 

66.4% 
Xl - Conjunctival xerosis (dryness) with 

or 
with or withoutwithout nightblindness, 

Bitotts spots
 

0.6%
 
X2 - Corneal xerosis, reversible changes 

of 


corneal epithelium
 

subs- 0.0%
 
X3A - Irreversible corneal changes, loss 

of 


tance, perforations
 

(Keratomalacia) 0.0% 
X3B - Softening of parts of cornea 

0.2% 
Scars, blindness, large or total 

whiteness 

X4 ­

of eye
 

N = 1715 

The new classification emphasized 
descriptive categories
 

and had taken into account the 
need for the categories to indi­

cate severity of the problem. The baseline figures were sub­

sequently reclassified according 
to this and so many of those 

cases previously identified as 
conjunctival xerosis on the 

were excluded.
basis of wrinkling alone, 


in this classification
 
Detailed description of signs 


is attached as Appendix I.
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Table 9 
Prevalence of Xerophthalmia - hew Classification
 

per cent
 

SIGNS - PRIMARY PREVALENCECLASSIFICATION 

XlA Conjunctival xerosis 2.0%
 

XIB Bitot's spots with conjunctival 1.7%
 
xerosis
 

X2 Corneal xerosis 0.5%
 

X3A Corneal ulceration with xerosis 0.0
 

0.0
X3B Keratomalacia 

SIGNS - SECONDARY
 

XN Night blindness 1.8% 

-XF Xerophthalmia fundus 


XS Corneal scars 0.3%
 

N 1715 

The magnitude under the category XlA represents those
 

cases with wrinlkling 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 ICNND standards 

showed same 57% of the sample with deficient and low levels, 

40% normal and only 3% ith 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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serum A values but without clinical signs
be children with low 

of xerophtha-nmia and those with clinical signs 
but with high
 

serum values.
 

not treated indepen.­serum A values were thereforeThe 

dently but in association with other data collected; 
more sig­

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 
per cent 

mcg/00 ml ICNND Category Baseline 

below 10 Deficient 17 

10-19 Low 40 

20-49 Normal/A cceptable 40 

50 plus. High 3 

It rill be recalled that the first objective 
of the
 

study was to determine the magnitude of 
the problem of xeroph­

public health point of view certainathalmia and that from 

of such criteriaThe applicationto be fulfilled.criteria have 

two of the clinical and the sole
showed thatto baseline figures 

biochemical criteria were more than fulfilled 
satisfactorily; 

of corneal xerosis, KeratomaLacia, and 
the combined magnitudes 

A levels exceeded the cri­
scars, and deficient serumcorneal 

the population at risk, 
teria figures of 0.01%, 0.1% and 5% of 



Table 11 

vs. Criteria for Diagnosis ofBaseline Survey Results 


and Vitamin A Deficiency
Xerophthalmia 

BASELINECRITERIA 

Clinical 

1.7%.1 X1B > 2.0% 


2 X2 + X3A + X3B > 0.01% 0.5%
 

0.3%
3 XS > 0.1% 

Biochemical 

Serum A < 10 mcg/lO ml > 5% 17% 

4. Analysis of Related Factors 

a. 	Ecology
 

In general, xerophthalmia was found to be more
 

highestprevalent in the urban than in rural areas. The 

areasprevalence was found in the urban squatter and the 

lowest in the rural coastal areas (Table 12). 

Table 12
 

Prevalence of Ocular Xerophthalmia by Ecologic Zone
 
per cent
 

Urban 
10.6
Squatter 


6.9Barrio 

Rural
 

Coastal .3.9
 

Hinterland 4.1
 

N = 1715
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When ocular xerophthalmia is matched with serum levels,
 

the similar ecologic relationships are 
obtained (Table 13).
 

This means that the figures represent those 
cases with both
 

clinical signs and either low or deficient 
serum A levels
 

Table 13 

Prevalence of Xerpphthalmia : Clinical Signs Plus 

Low or Deficient Serum A Levels 

Urban 

6.0Squatter 
3.5Barrio 


Rural
 
2.9
Coastal 

2.9Hinterland 

N = 1715 

b. Sex
 

A higher prevalence of xerophthalmia was found 

for all age groups studied 
among males than among females 

the older chil­
is more pronounced in

and the difference 

dren. (Table 14
 

Table 14
 
Prevalence of Xerophthalmia: Clinical 

Signs Only
 

by Sex and Age
 
per cent
 

1-6 years 7-16 years
 

11.46.2Boys 

5 4.4Girls 


N = 1715
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I0atching the clinical signs with low or deficient serum 

A levels shows a similar male preponderance of xerophthalmia, 

which is again true for all ake groups (Table 15). Reasons 

sex differences in the prevalence of xerophthalmia might befor 

certain culturaldifferential vegetable consumption patterns and 

factors.
 

Table 15
 

Prevalence of Xerophthalmia: Clinical igns Plus Low
 

or Deficient Serum A Levels
 

by Sex, Age and Zone
 
per cent
 

P SZone A G E G R 0 U 

1-6 years 7-16 years Total 
Male FemaleMale Female Male Female 

Urban 

Squatter 4.3 5.1 12.7 4.3 7.2 4.8 

Barrio 3.7 3.9 1.9 44.4 3.1 4.0 

Rural 
4.1 2.9 3.1 0.0 3.8 2.0
Coastal 


Hinterland 3.4 2.1 5.5 1.4 4.1 1.8
 

3.5 5.9 2.6 4.5 3.2
Total Average 410 


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 Level3 
per cent
 

A G E G R O U P SZONE 
7-9 	 10-13 14-161-3 4-6 

Urban 

9.67.1 	 6.3
Squatter 2.7 	 11.8
 

2.0 0.0
Barrio 3.5 4.1 5.3 

Rural 

0.0
1.9 1.6
Coastal 0.0 7.0 


1.6 8.3
4.8 	 4.2
Hinterland 0.7 


3.6 5.2
1.7 5.7 4.5 


N = 1715
 

Total 




d. 	Income
 

An inverse relationship was seen between the
 

prevalence of xerophthalmia and income 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
 

INCOME QUARTILE URBAN RURJLL TOTAL 

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
 

6.1 1.2 2.84 	 3.6 0.0 

N 1715
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e. Employment of the Nother 

were found toChildren of working mothers 

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 Emplo3.ment. of Mother 

per cent 

Zone Not Employed Employed 

Urban 

6.6
5.8
Scuatter 


4.1
3.3
Barrio 


Rural
 

2,1
3.2
Coastal 


4.0
.2.5Hinterland 


4.0
3.8
Total 


a higher prevalence of
It was likewise found that 

xerophthalmia obtains for children of working 
mothers only
 

in the lower income quartiles while the 
converse was true
 

This could mean
 
for the higher income families (Table 19). 

tiLme for the poor which could not be com­
a loss of child care 

pensated by an increase in 
ti-eincome, while among the rich, 

substitutes could be purchased with the 
income increase.
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Table 19 

Prevalence 	of Xerophthalmia by Income Quartile 

and Employment of 'other 
per cent
 

Income Quartile Dion-Employed Employed
 

1 	 3.4 5.9 

2 	 3,6 3.9 

3 	 4.4 1.4 

4 	 3.8 2.9 

f. 	 Factors Affecting Vitamin_ A Intake
 

i) Garden
 

A positive garden effect on Vitamin A intake 

was seen in the rural areas while a negative effect 

obtained for urban areas (Table 20). This could 

be due to increased consumption of garden produce­

in the rural areas while a strong market orienta­

tion in the urban areas could very well. encourage 

selling of produce rather than consumption. 
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Table 20 

of Child's Average Daily Vitamin A IntakeComparison 


Based on Whether or Not household Have Garden
 

IU
 

No Garden
Have Garden
Zone 


Urban 

Squatter 388 563 

Barrio 467 963
 

Rural 

642 121Coastal 

8611860Hinterland 

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 

was true for the rural areas (Table 21). This 
reverse 

could mean increased expenditurcos for food when the 

but in the rural areas the effecturban mother works, 

child time.of work may well cause a loss of care 
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Table 21 

of Child's Average Daily Vitamin A Intake
Comparison 


or not Mother is Employed

Based on Whether 

IU 

Employed Non-Employed
Zone 

Urban 

428
725
Squatter 

.
Barrio 
 1174 
 337
 

Rural
 

647
503Coastal 


2164
813
,Hinterland 


N = 130 

3) Diseases
 

In general, the presence of either mild 
or
 

severe disease was associated with increased intake
 

This probably reflects
of Vitamin A (Table 22). 


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
 

nf Vitamin A. 
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Table 22
 

Relationship between average 
daily Vitamin A Intake
 

and Child's Disease Pattern
 

IU
 

Severe Disease
Mild Disease 


Absent 
Present
Present
Absent
Zone 


Urban
 

508 504

614 431
Squatter 


841 167

477 658
Barrio 


Rural
 

613 5u)
709 466
Coastal 


779 3133
1038 1124
Hinterland 


679
920 1123

Total 


963 



CHAPTER IV
 

ALTERNATE MEANS OF CONTROLLING VITAmIkN A DEFICIMICY 

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

- h
 
toward 	preventing xerophthalmia, th"!

sion failed. Progress 

Large 	scale product­slow, has accelerated in recent decades. 


ion by chemical synthesis of Vitamin A began in the 1950's
 

and today hundreds of 1 orms of the carotenes are a-ailable,. 

At the same time, techniques of ccmmunication and food for­

tification have advanced rapidly. Radio, TV, advanced forms.
 

of marketing, vitamin A fortification in all forms in butter, 

etc. Another factor in. reducingmargarine, milk, are. extant. 

the deficiency is the conquest in many rountries of 
infectious
 

and parasitic diseases as smallpox and hookworm. Thus, the
 

exists 	and the primary question becomes the deli­technology 

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 existi-ng health p-ogrms ard
 

likewise be considered­cost,-benefit ratios would 
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the light of these aspects several possibilitiesIn 

were considered, viz.,
 

programs aimed at increased consump­1) Educational 

tion of Vitamin A sources
 

and related production activities2) Horticulture 

3) Prevention and control of infectious 
and parasitic 

diseases 

4) Periodic massive dose program 

5) Food fortification 

programs for increased consumption of Vitamin
Educational 

and disease prevention and control were 
A sources, horticulture 

deemed integral components of existing basic 
health services
 

emphasishealth Unit and obviously only needed
in the Rural 

the problem of xerophthalmia. For 
and orientation towards 

were together as Public Health 
this reason, these three lumped 


sa Baryo
component, the Botica
Intervention, to which a fourth 

was added.
 

Periodic massive 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.
 

PHI
Public Health Intervention -
A. 


The working principles behind this intervention 
aimed
 

to control Vitamin A deficiency through the 
following mechanisms:
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1) control and prevent infectious and parasitic diseases, 

thus minimizing demands and losses of Vitamin A, lessen­

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 

31 nutrition education to creAte awareness of and concern
 

for the problem of xerophthalmia, the role of the family 

in the identification, treatment and prevention, appre­

ciation of common 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 Aides). Services included morbidity clinics, deworm­

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 commnu­

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
 

a 52-week period included the fol-Accomplishments over 

lowing: 

1) 3,696 consultations 

2) dewor..ng of some 250 sample children 

3) home gardens in some 49% of sample families 

4) sanitary toilets in 30%of sample families 

5) Intensive Family Care (IFC) for some 45% of 

sample families 

c) Effect on Xerophthalmia 

Obviously, the period of implementation was too short 

to allow for valid conlusions to be made as to the dfficacy 

of the PI. While the effects desired areand efficiency 

some time in coming,expectedly lasting, they usually take 

and are never dramatic. Nevertheless, a measurement had to
 

be miade of its impact on the problem, xerophthalmia. 

It should be mentioned here that the effects of the 

interventions are measured on active clinical xerophthalmia, 

XlB, X2 and X3. Cornealmade up of the categories XN, XlA, 


scars, XS being sequelae are not included, as vwe.l as XlA
 

represented in this series as mere conjunctiva). pigmentation,
 

for th reason that the other signs needed for the XlA syn­

drome are lacking. 

was found to have reducedPublic Health Intervention 

the prevalence of active clinical xerophthalmia by an average 

of about 44% (Table 23).
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Table 23
 

Effect of PHI on Active Clinical Xerophthalmia
 

per cent
 

Category Before After Change
 

2.1 1.1 -1.0 (4%)XN 


-1.4 (47%)
X1B 3.0 1.6 


0.4 0.2 -0.2 (50%)X2 

+0.2
0.2
0.0
X3 

3.1 -2.4 (4%)Total Active 5.5 

Signs
 

d) Effect on Serum A levels
 

The changes in serum A levels before and after the PRI
 

serum A value and an increase In 
were a reduction of the mean 


children with low and deficient
,,he percentage of sample 

serum A levels (Table 24). 

Table 24 Effect of PHI on Serum A Level 

Before After Change 

1Mean Serum A mcg/lO0 ml 18.4 16.5 -1.7 meg 

%with low and Deficient 

75 + 10 percentageSerum A levels 65 
point3
 



- 53 -


C. Iassive Dosage Capsule Program
 

It is recognized that about 30-50n of a 200,000 IU dose 

of Vitamin A is stored by the body, and the protection period 

for a growing child has been calculated to be about 100 days. 

of VitaminMan is usually susceptible to the blinding effects 

the of these
A deficiency only during childhood. On basis 

have appeared
observations periodic massive dosage programmes 

to be a feasible control measure. 

Experience in countries like Jordan, India, Bangladesh,
 

Indonesia and El Salvador showed that oral dosing 
with 200,000
 

every 6 months produced
IU of retinyl palmitate in oil once 

reduction in the prevalence of eye lesions and
remarkable 

caused no serious acute hypervitaminosis symptoms.
 

The objective in utilizing this approach was 
not to
 

question the results of other workers but 
rather to try out
 

modes of distribution in an effort to come 
up with a concei­

vably efficient system of reaching the vulnerable groups.
 

a) Mechanics 

Four distribution strategies were drawn up ane
 

implemented in four physically separate areas, 
namely:
 

1. Barangay or Village Council
 

2. School Teachers
 

3. 	Youth Groups
 

Family Health Aides)
Health Team (1 physician and 34. 
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was prepared through distribution ofThe community 

dwelling on what the capsule contained,information leaflets 

what it was for, who will receive them, how often, who will 

distribute them and so on. 

that they were tho-The distributors were prepared in 

roughly briefed on the capsule, the strategies, forms to be 

the capsule will befilled and reporting. Details like how 

All necessary supplie­ddministered were likewise given. 

distribution.were issued to distributors prior to each 

The flow charts for each strategy are attached as 

Appendix III. 

b) Distribution Performance 

Analysis of the st.--ategies showed that the 

team reached more children per person-day than anyhealth 


of the other three, followed by the youth groups (Table 25).
 

While the strategy using school teachers looked very poor,
 

of the reactions fromit should be mentioned here that most 

the capsule were observed in this area and caused subsequent 

refusals. 
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Table 25
 

Analysis of Capsule Distribution Strategies
 

Strategy Dosing Coope-
rators 

Days Target Number 
Reached 

Reached Per 
Person-Day 

I Village 1 10 4 1136 950 23.75 

Council 
2 10 3 1113 37.10 

3 6 6 395 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 l1.33 

Average 6.33 4.33 775.-33 28.29 

IV Health 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 lr­

vel especially in the rural coastal area where the reaction
 

rate was highest to the first capsule distribution. Many
 

ohildren affected by the first capsule refused the second 

and the third. Neighbors of these children also had under­

standabh1y higher refusal rates.
 

The reactions may relate to Sernum A levels. It coulA 

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 

M1ultiple or unclassified 

reactions 1.2
 

TOTAL 3.4% 
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d) Effect on Xerophthalmia
 

The massive dosage capsule program reduced
 

nightblindness and Bitot's spots by about 70 per cent and 

eliminated all cases of corneal xerosis. Overall, the cap­

sule program reduced the prevalence of active clinical xeroph­

thalmia by about 73 per cent (Table 27). 

Table 27
 

Effect of M[assive Dosage Capsule on Active Clinical
 

Xerophthalmia 

per cent
 

Change.
Category Before After 

XN 1.7 0.5 -1.2 (70%) 

X1B 0.7 0.2 -0.5 (70%) 

X2 0.2 0.0 -0.2 (100%) 

X3 0.0 0.0 

Total Active Signs 2.6 0.7 -1.9 (73%) 

e) Effect on Serum A Levels
 

A techrdcal problem arose during the evaluatim; 

period due to the delayed arrival of reagents ordered from
 

country causing delay in the Serum A .alysis whichoutside the 

after the last capsulewas finally done some five (5) months 


on
distribution. Th.is could have a bearing the Serum A profie 
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that was obtained (Table 28). The mean serum A value drop­

ped by about 0.9 mcg from baseline to evaluation and the per­

centage of children with low and deficient sexm.A levels inc­

reased by some seven (7) percentage points.
 

Table 28
 

Effect of Iassive Dosage Capsule on Serum A Levels 

Before After Change
 

Mean Serum A mcg/lOO ml 19,9 19.0 -0.9 mcg 

%with low and Defi­
cient Serum A levels 57 64 +7 percentage 

points 

D) MSG Fortification Program 

Fortification of foods with appropriate amounts of
 

Vitamin A has the advantage of reaching all those who consume 

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 consumwed especially byj children at risk 

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 determine which food or combination 
of foods
 

could provide the role of universal 
carrier, information on
 

the frequency of intake.method 
of cooking, and method of ob­

tairing a variety of food was 
collected. Potential carriers 

sugar, salt,white refined and browncornincluded rice, grits, 

chocolate, coffee, margarine, 
monosodium glutamate (NSG), 

soft
 

drinks, biscuits, breads and 
other flour-based foods.
 

The mother was asked the frequency 
of the consum ption 

Table salt,
 
of each potential carrier item for each 

child. 


and biscuit, bread and other 
flour-based products were
 

ISG 


of the salt was ob­
frequently (Table29). Mach 

consumed most 

This process
 
tained from evaporating sea 

water in the sun. 


The other items were
 
does not readily lend to fortification. 


Biscuits, bread and other
 
obtained through co..iercial outlets. 


flour-based products could be 
fortified satisfactorily except
 

that sources of flour and/or 
biscuits and bread are numerous
 

basis would be cxpectedly dif­
such that control cn a national 

'SG is produced and marketed by two lead-ing locally­
.ficult. 

90%of the market is controlled by only
aboutbased firms but 

one company.
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Table 29 

CHILDREN PACHED WITH POTENTIAL FORTIFIED FOOD 

AT LEAST ONCE A WEFi( 

Food Item Percentage h'o Consume 
This Item 

Rice 38 

Corn Grits 93 

Refined White Sugar 63 

Table Salt 95 

largarine 39
 

14 SG 94 

Biscuit/Bread .97
 

N - 1779 

A further study showed that the families surveyed con­

sumed an average of two 2.4 gram packs of MSG daily, added to 

the usual food. Examination of the MSG and the process of manu­

facture showed that this item fulfilled the criteria for for­

tification.
 

The leading local rSG manufacturer agreed to provide the 

required MSG for the study and the process for fortification 

as 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 saples sent to labo­

ratories in the U.S. and in Switzerland. The results showed 
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that at maximum Philippine temperatures and after 
one year
 

storage, the average content per packet was 11,600 IU.
 

The fortified PZG was distributed to sample families
 

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. 

as surveyed in-
Initial reactions to the fortified M5 


cluded the following:
 

1. improves the taste of cooked foods better than
 

commercial ''SG 

2. children consumed more of the food
 

3. food has "vitamJi" smell 

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 I4SG. 


very well be entirely unrelated to consumption 
of fortified
 

MSG.
 

b) Effect on Xerophthalmia 

The fortified IMSG program eliminated most of the 

cases of nightblindnebs and the majority of 
corneal xerosis
 

and Bitot's spots rith conjunctival. xerosis (Table 30). Over­

all, the effect on active clinical xerophthaldoa was a reduct­

ion by about 77P. 
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Table 30 

Effect of MSG Fortification on Active Clinical 

Xerophthalmia 
per cent 

After ChangeCategory Before 


1.6 0.2 -1.4 (88%)XN 

X1B 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) Effect on Serz. i Levels 

The mean serum A value increased by about 8 mcg
 

between baseline and evaluation and the percentage of children
 

with low and deficient serum A levels decreased by scme 14 per-


This reflects a general improvement
centage points (Table 31). 


of the status of Vitamin A nutriture.
 

Table 31 

Effect of hSG Fortification on Serunm A Levels 

Before After Change 

Mean Serum A mcg/100 ml 21.4 29.4 +8 mcg 

% with low and Deficient 
Serum A levels 51 37 -14 percentagepoints 
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E. Summ.ary 

All the three interventions produced 
an impact on the 

for the three 
of Vitamin A deficiency. Overall,

problem 

methods, active clinical xerophthalmia 
was reduced by about
 

on Serum A levels was
 The general effect 
57% (Table 32). 


The overall meansmall.
actually an improvement although 

-was esti­zones, all interventions
for Serum A values for all 


mated to be about 19.9 mcg/100 ml for baseline and 21.6 mcg/
 

per cent.
 
100 ml for evaluation or an increase 

of about 8.5 

There are several aspects to be 
considered in evaluating 

First, PHI effects may not be 
the effects of interventions, 

Second, the tech­
expected in as short a period 

as one year. 


nical problem of reagents may 
have affected serum A values in
 

Thirdly, there is the possibility 
that a
 

the capsule areas. 


general economic deterioration 
may be presently obtaining and
 

may therefore be reflected in 
the parameters used.
 

producedthat the interventions
It is clear, however, 

im­indirectly as
affect xerophthalmiaimpact in areas which 


increased 
awareness, 
provement of nutritional status, and 

other health factors. 
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Table 32
 

Overall Effects of All Interventions on Active 
Clinical
 

Xerophthalmia
 

per cent
 

After Change
Before
Category 


0.6 -1.2 (67%)
1.8
X1 


-0.9 (53%)XIB 1.7 0.8 


0.5 0.1 -0.4 (80%)
X2 


+0.2
0.20.0
X3 


1.7 -2.3 (57%)
Total Active Signs 4.0 

N = 1715 N = 1667 



CHAPTER V
 

RECOM"E!'DATIONS FOR A NATIONAL POLICY 

Recommendations for a national policy to deal with the 

problem of vitamin A deficiency should be based on answers to 

the following que!ions: 

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 feasiblu 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 th-n on vitamin A deficiency?
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(1) 	Extent and seriousness of the problem
 

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-

Our findings are supported bynical 	signs of xerophthalmia. 


of the 	Food and Nutrition Research Ins­the extensive surveys 

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 keratcalacia often leading to 

or partial blindness, or death are frequently seen intotal 

hospitals in Cebu and elsewhere.
 

It should be noted that countries such as Guatemala have
 

introduced national vitamin A fortification programs even though
 

is rare and mean serum vita­clinical evidence of xerophthalmia 


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

oncial methods of control suggested by the WHO Report Xeroph­

thalmia. 

In the case of fortification our investigation indicated 

that 	IISG was the most suitable food product for fortification.
 

(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 NSG fortification is 

the most effective intervention. It served to raise the level 

of serum vitamin A from a mean of 21.3 racg10l0 ml. (Table 33). 

The serum vitamin A levels of the group who were initially 

classified as "deficient" rose from a mean of 6.4 to 25.4 mcg/
 

100 ml. an increase of 19 mcg/l0O ml. (Table 34). A nifigilar 

impressive rise was shown in those classified as "low". In 

an examination of those with active clinical signs of xeroph­

thalmia these dropped from 3.9 per cent to 0.9 per cent fol­

lowing ISG fortification. The difference is significant at 

.001 level (Table 35). MSG fortification lowered by 77 per 

cent the percentage of children with active clinical signs. 

That im, for every 100 children who had active signs before 

14SG fortification only 23 would have signs after 12-18 months.
 

There were positive effects also resulting both from
 

the high dose capsule and public-health-horticulture interven-

These effects were less marked on vitamin A nutritional
tion. 


status than were those resulting from the 14SG intervention.
 

The public-health-horticulture intervention has benefits of
 

several kinds on nutrition and health factors other than
 

vitamin A deficiency. These benefits such as on ch1ild growth 

are not produced either by HTG fortification or the high dose
 

capsule.
 

We recommend as a result of the study in Cebu that 

serious consideration be given to a national program of M SG
 

11e .ouldfortification with vitamin A. bclieve that'this be 

feasible, would produce rarked benefits and would be of low cost.
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We recowmmend 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 recormend 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-l00,000 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
 

NuritionaL Council through its XerophthaL.mua Committee for
 

dissemination by the Department of Health.
 

(4) Feasibility of introduction of uroposed national program 

The pilot trial of IhSG 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 was formulated, and its stability aLnd lasting
 

quality tested. Subsequently with the help of Union Cheiicals 

(Manila) the vita.in A was mixed with Aji-no-moto MSG. There 

were no problems of palat.bility. 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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Consideration would need to be given as to whether an 

attempt would be made to secure voluntary agreement from the
 

two manufacturers to add vitamin A to their 14SG, or whether 

to introduce legislation for mandatory fortification of MSG 

with vitamin A. The possibility that some unfortified M4SG 

in different packages be available on a small scale for those 

deliberately choosing to avoid the vitamin A enriched product 

deserves consideration.
 

The use of high dose capsules in the health centers 

and hospitals, the training of health personnel, and certain 

horticultural activities would be suggested to the Health 

and Agricultural Departments. 

(5) Cost, effectiven.ss and beneficiaries 

The costs of such a program will be relatively small. 

We believe that it might be feasible for such a national pro­

gram to be introduced without any cost either to the govern.ment 
(other than that of monitoring and evaluation) or to the gene­

ral public. The cost to the manufacturers would be relatively 

small in relation to their overall business. The major iri­

tial expense would be for a Nauta Iixer (estimated cost 

922,000) and the only recurrent costs would be the staff to 

supervise the operation. It is proposed that vitamin A 

(retinol palmitate) plus the flow enhancing agent (silicon 

dioydde) be added to replace a small quantity of ,ISG in each 

paoke., and not be in addition to the 2.2 grams of MSG cur­

rently in each packet. The fortified packet of MSG would 

then contain approLmatcly 2.1 grams of MSG and 0.1 gram of 

http:effectiven.ss
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the vithrnin A - agent rixture. Because the cost of the 

vitamin A - agent mi.,ture is not significantly different from 

that of 1SG, the final cost to the purchaser of fortified !SG 

would be the same as for currently unfortified MIG, 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 in amount 

(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 reiew of thb literature and consultation enith a 

number of authorities satisfies us, that the dangers of toxi­

from the vitamin A are negligible.city either from the PiSG or 


One of the advantages of NSG, like salt (and unlike sugar,
 

tea and other suggested vehicles for fortification) is that
 

persons currently using IiSG are unlikely to increase their 

of the product to any great degree. MSG if usedconsumption 

daily by a family is used to the same extent whethex the family 

is in the upper or lower income groups. Toxicity from excess 

consumption of vitamin A would not occur from fortification 

of MoSG at the suggested levels, for the same reason that toxi­

been reported as a result of vitamin A fortifica­city has not 


tion of margarine and other foods in Europe or North America.
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The effectiveness of a national program. of MSG 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 14SG 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/IOO ml., and 

(b) 	a reduction by 77 per cent of the active clinical 

lesions of vita.in A deficiency or xerophthaLmia 

in the first year of the program.
 

The program also would be expedted 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 vitanin A deficiency especial­

ly young children in the low socio-econoNj.c 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 

now reach the RDA levels.
the program, and would more often than 

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 MSG fortification program. 
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(6) 	 Needed preli-inary investigations 

of consumption of I.LSG in the Philippi-nesThe high rate 

makes it certain that the program would benefit many millions of 

However, though not essential, investigations would
failies. 


be w-arranted of ";3G 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 uncertaken during the period while manu­

facturers were gearing up for the fortification program. The 

14SG 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 manuifacturers would be necessary. Simi­

larly a determi=ation 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 prograam.
 

(7) 	 Nonitorina and evaluation 

national program be monitored toIt is proposed that a 


obtain regular data on the utilization both of the vitamin A
 

the Public Health Intervention inc­fortified 1MLSG, and also on 

luding the capsule distribution. Tests would be conducted to 

deterrmine the average length of time between fortifi cation in
 

the factory and eventual purchase and utilization by the con­

su..er in the provinces.
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per year in eachThe total utilization of fortified MSG 

The use of NSG at risk groups
province would be monitored. 


would also be assessed.
 

A small sample of subjects, mainly children, in each
 

region would be carefully selected for the purposes of 
program 

rely mainly on serum vitamin A
evaluation. Evaluation would 

levels of these subjects prior to the initiation of the 
pro­

gram, and at 12-month intervals thereafter. At the same time 

of Health would be asked to maintain statisticsthe Lepartment 

of xerophthalmia and keratomalacia in selected govern­

ment hospitals. The Malnutrition Registry maintained by Rural
 

on cases 


idalbh Units and Government Hospitals would also be used to 

evaluate the program's effectiveness,
 

(8) Use of the intervention to produce other 
benefits
 

of ISG with vitamin A cannot be expected . Fortification 

to produce other benefits besides its effects 
on vitamin A
 

nutritional status.
 

However because MG is so widely utilized by the 
popu­

lation in the Philippines consideration should 
be given to
 

with other nutrients which are defi­
fortifying this product 

The obvious candidate for considera­cient in Filipino diets. 


tion would be iron, because iron deficiency anemia 
is very
 

possibility would be iodine,
prevalent in the country. Another 

Goiter though less prevalent than anemia remains 
an important
 

public health problem.
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The Hoffran-La koche Company have been consulted about
 

the possible combination of vitamin A and iron in 2-1G. They
 

are prepared to provide technical assistance. It is possible
 

that unforseen difficulties will arise in selecting an iron
 

compound which is both suitable for combination with MSG and 

vitamin A, and one which also well absorbed. If a combina­

tion of iron and vitamin A prove6 difficult, then it may be 

recommended that alternate packets of 1,1SG 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-i-Hoficulture 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 NSDB 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 

A LEVELS OF NSG FORTIFICATIONEFFECTS ON SERUM VITAMIN 

OTHER INTERVENTIONSCOIRPARED WITH 

Non MSG MS5G 

Group 
mcg/lOO ml. 

Group 
ncg/lOO ml. 

BEFORE 19.3 21.3 

AFTER 17.9 28.5 

CHANGE -1.4 +7.2 
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Table 34 

ON SERUM VITAMIN A LEVELS
EFFECT OF ISG 	FORTIFICATION 

USING ICNND CLASSIFICATION 

meg/aO0 ml. N 

DEFICIENT 
(Below 10 ncg) 

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 

NOIT.AL 

(50+ mcg) 

Before 57.9 14 

After 53.6 14+ 

Change -4.3 
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Table 35 

SIGNS OF XEROPHTPAIIAPP-ESENCE OF ACTIVE CLINICAL 

BEFORE AiD AFTER FORTIFICATION OF MSG 

PEpCE 1"r 
BEFORE AFTER CRANGE RUDUCTICN IN 

CLINICAL SIGNS 

-1.4 88%N Night blindness 1.6 0.2 

0.5 -0.9 64%X!B Bitot's spots with 1.4 

xerosis
 

X2 Corneal xerosis 0.9 0.2 -0.7 78%
 

0 0 0
X3 Keratcma2acia 

7VTOTAL ACTIVE SIGNS 3.9!/ O.9V/ -3.-W 

NOTE: XIA not included. tHO Report states "conjunctival xerosis -

X1lA not recor-=ended for community diagnosis." 

XS - Corneal scars are not active lesions.
 

/Chi Square significant at .001 level.
 



CHAPTER VI 

SUI 2IMRY 

Vitamin A is a necessary nutrient for man and animals. 

In the absence of an adequate dietary intake of Vitamin A, or 

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 the
secreting cells, and a negative nitrogen balance. 


deficiency becomes progressively more severe, stomach emptying
 

becomes defective. nervous disorders of balance and motor 
skills
 

appear, and nihbind.ess, 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 defi­

ciency most commonly and prominently affects the eyes, both 

externally by disrupting the epithelia of the cornea and con­

junctiva, and internally by Jowering the sensitivity of the
 

The former condition is known as xerophthal­retina to light. 

mia, and the latter as night blindness. .In severe Vitamin A
 

can result from ulceration of the cornea,deficiency, blindness 

Vitamin A deficiency, usually
keratomalacia and corneal opacity. 

accompanied by protein-energy malnutrition, is also linked with 

an increased frequency of infection and with defective immuno­

logical defense mechairsms. Although all of the reported 
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of vitamin A deficiency in experimental aniimal3 have
effects 

does see= to followin man, the deficiencynot been confirmed 

studied arid ultimatelythe same general pattern in all species 


it .affects adversely essentially all tissues of the 
body.
 

The Cebu Project
 

of the Cebu LtsLitutaThis was a collaborative venture 

City and Cornell University in New York.of Medicine in Cebu 

the project set the following goals for
Started in July 1973, 

a three-year study period: 

the problem of Vitamin A
1. Determine the magnitude of 

deficiency
 

of the variousthe relative importance2. 	 Understand 


-

factors associated with xerophltha l ia 

optimal programs for eliminating and pre­3. Design 

venting xerophthalmia for different ecological
 

conditions. 

Deter-nine the nutritional and econcmic 
effects of
 

4. 


each orogramz after the programs have operated for 

one year.
 

drawn r:ndcmiy
Some 1715 sample children ag-ng 1-16 were 

sample families in four representative Philippine
from 600-odd 

ecologic zones, namely urban squatter, 	urban 
fringe barrio,
 

coastal and rural hinterland barrios. Clinical, bio­
rural 

data were collected from the chil­
chemical and anthropcmetric 

.;ere obtained
dren and dietarj and socioecono=-c infSormation 

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 ",.as found to be more prevalent in the 

urban than rural areas, affected male; 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 ppor families.
 

Gardens produced a positive effect in the rural areas
 

and a negative effect Li 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 ..;ere a public health disease elimination and hor­

ticulture program. nssi.e 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. Comparlson of individual interventions 

showed that the 1':3G fortification program produced the best 
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results in terms of improvement of serum A levels and reduction 

of active clinical xerophthalmia. 

Tentative recommendations for a national policy include
 

a multiple intervention approach to the solution of the problem,
 

integrations of some intervention programs into existing health
 

services and involvement of other governmental agencies such a3 

the agriculture and educhion departments. 





APPENDIX II 

A BACKGROTID DISCUSS.Lu ur" v±'iA:[m A DEFIC=,,ECr 

AM'D KEY FACTORS RELATED 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. Many forms 

of malnutrition occur in the presence of infectious and parasitic diseases 

which often are interacting synergistically with malnutrition. Thus, the 

conditions of interest here-, xerophthalmia and keratomalacia, occur con­

currently with dietary deficiencies such as protein, calories and riboflavin, 

and with diarrhea and 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 covrers all eye lesions 

and the general public health problem implied in vitamin A deficiency. 

The affix, xero-, suggests . dryne.s, lusterless condition of the eyeba-ll. 

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. 

Kerato__lacia is a special manifestation of xerophthalmia. This last stage 

of xerophthalmia may develop very rapidly. 

_I 1­
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The clinical asnects of xerophathalmia have been divided into four 

-res-stages which do riot encomoass all essential manifestations of the 

syndro.e but are as complete as is possible (Xerophthalmia 1, p. 2; Ten 

Does schate ). 

Stages of Xerophthalmia 

X0 - only night blindness present 

- 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 ,aubstance,
 

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

mins A or carotenoids. Preformed A, found in foods of animal origin, is 

ready for utilization by man, while the preformed carotenes from vegetable 

sources mast be converted to vitamin A in the intestines of ran. It should 

be noted that the preformed A is many times as ef-ficientk as the beta caro­

tene in that much of the beta carotene is :st in the process of absorption 

and conversion before it can be utilized by the human organism. 

b. 	 Conseq-aences of Xerophthalmia 

A deficiency of vitamin A affects many central life processes of the 

huzan organism. Many of these relationships may have NImportant econonlic 

:Mnifestations which will be di:sucssed later. The following are some of 

the 	relationships: 

a) Resistance to infection - a deficiency lowers the resistance to 
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infection in general, and especially lowers the integrity of the 

epithelial tissues (Roels, 1969, p. 906). "Vitarain A is syner­

gistic with almost all infectious diseases in which. the relation­

ship has been studied. Children and adults with xerophthalmia 

are highly susceptible to infections, particularly the respiratory 

and genito-urinar-j systems" (Taylor, p. 213). 

b) Reproduction - vitamin A is essential for the normal functioning 

of the reprodactive system; 

c) Utilization of dietary protein - the addition of vitamin A in­

creases the utilization of protein. On the other hand, a defi­

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 rhodoD­

sin. Rhodopsin is important for vision in dim light. Furthermore,
 

blindness is a co-mon occurrence for those who have suffered from 

xerophthalmia. Often the lesions are asymmetric; the numbers of 

people "L'And in both eyes and one eye is about equal (Oomen, 9"[.a 

(b), p. 307). Disagreement exists on this point. Some research­

ers feel the effects are symmetric (Goldsmith, p. -10L). In one 

study, among the survivors of xerophathalmia, 27v '.Kere blind, 59% 

had greatly reduced vision, and only :1.)% had undamaged eyes 

(McLaren., 1963, p. 214). McLaren esLinated that a minimum of 1 

in 800 children surviving the age o 5 in Indonesia would be totally 

blind from xerophthalmia (ibid).
 

e) 	 Mortality - vitami:. A deficiency it .:ssociated with a high moetal­

ity rate among children (Roels, 19"69, p. 907). Between 25 to 60 

percent of those with xerophthalmia die (McLaren, 1963; Comen, 
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1964(b)). Observations in India suggest 50 percent survive, ihile 

in areas of North Africa survival may be a rarity (Oomen, 1964(b), 

p. 3 6-41). At the same time, many children with xerophthalmia die 

of kwashiorkor or nutritional maraszus ho might otherwise survive 

and become blind. 

c. Nutritional and Biochemical Factors 

Two of the key processes which determine the effects of dietary intake 

over time on the humn organism's vitamin A nutriture are the absorption 

and conversion of the preformd beta carotene. "The biosynthesis (conver­

sion) of vitamin A from beta-carotene takes place mainly in the intestinal 

Mucosa, during the absorption of dietary P-carotene" (Goodman, p. 963). 

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" (Oomen, 1S69, p. i04). Ascaris may utilize 

carotene. It is believed that the ascaris (roundworm) can convert caro­

tene to vitamin A in its itatestinal wall. 

Basically the provitamin A (caroterioids) is converted into retino! 

(vitamin A) and then absorbed. Fat affects the aaount of carotene absorbed 

since vitamin A is a fat soluble vitami.n (National[ Tistitute 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 cut in India showed that mild protein-calorie maj­

nutrition dces not impair the absorption of beta-carotene (Lele). Protein 

is necessary for the utilization of tho vitamin A ;tjinis also responsible 

for the tr-nort of this A (retinol) in hluman p,,:;ina while viteamin E 

affects the utilization and also the storage of the A in the liver (Roels, 
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!0, 0. 904). Scientists are finding that some vitamin A is stored in 

skin and muscle (Olson). 

Previously it was mentioned that vitamin A affects protein metabol:zmM 

reducing the utilization of the ingested protein. A severe protein deft­

ciency may prevent vitamin A from reaching the liver and keep the remain­

ing reserves unavailable to the other tissues of the body for utilization 

(Arroyave, 1969). This does not mean kwashiorkor or xerophthalmia will 

necessarily occur concurrently. Rather, this means programs which provide 

protein and subsequently accelerate the rate of growth in children, may 

produce the appearance of xerophthalmia (ibid). 

An unrelated but important factor is the effect of maternal nutriture. 

Foor maternal vitamin A nutriture results in a low storage in the unborn 

child and a lor content of vitamin A in the mother's breast milk. 

There are several biochemical indicators of vitamin A nutritional 

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 

may be painful, it produces side effects and complications in some patients, 

and was noU utilized. 1m is not a field tost. )eterminations of the levels 

of vitamin A (retinol) and of carotene in the s;erum (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 plas.ma unless 

the deficiency is very severe. The same is tr). 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 

.utrition, p. 64). 



The plasma or serum A test represents vitamin A nutriture over a period 

o tire because considerable vitamin A can be stored and long periods are. 

re uired 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.
 

Beua-carotene is not stored for very long; it is converted to vitamin'A. 

Th. finding of low carotene levels is informative as to the type of diet 

consumed over recent ,.eeks and months. There is a oroblem with the serum 

of the carotenes are not converted to retinol. Bio­c_'otene because more 

ch-emical levels are indicative of -the nutritional well-being of a person; 

however, of"'en values reflecting a given level of health vary significantly 

be ';een each person.
 

d. Diebary Sources 

In the previous discussion, vitamin A sources were described as retinol 

and as caroLenoids. Th, Inain carcternoid is beta.carotene. The importance 

o-' these diztinctions lies in the relative effectiveness in each in provid. 

ing the necessar-j biological activity for the h=uzn body. The caroteoids 

are not utilized as efficiently as retinol by the human body (Aykroyd, p. 

63). The standard relationship is I pg beta-carotene ecuals .167 jg retinol 

or beta-carotene is one-sixth as efficient as retinol (Joint, p. 24-25). 

The other carotenoids are much less efficient th:an beta-carotene and are 

giVen a retinol equivalence of one-twrelfth. The other standard of measure­

zent for vinamin A activity is International UiAo (I) One 1U of vitamin 

A is equiv:,nt to 0.3 j'g; of retinol. 

These relationships are siniificant, especially when caroteroids provide 
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65-956 of the total vitamin A activity in the diets of the developing 

areas (Joint, p. 6-8). The principal sources of vitamin A in the diets 

of developing areas are fruits and vegetables--predominantly t oreen 

leafy and yellowvegetables. Table 1 gives the estimated distribution of 

the sources of vitamin A activity in various foods. 

Sources of Vitamin A 

Fcods containing previtamin A as retinol are fairly expensive and 

consumption may be prohibited by religious or cultural mores. Tt occurs 

widely in animal tissues, especially in the livers where it is stored. 

The fat content of the meat, m 1k 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. .hile 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" (Joint, p. 57). 

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

leafy vegetables, such as the young leaves of Ipoi:!eea (sweet potato and 

swamp cabbage), cassava, amaranth, horseradish, etc'., are rich sources of 

carotenes....Fresh immature 16LLmes (green string beans, lima beans, peas, 

etc.) before they reach the mature dried stage (grain legumes) are also 

g:ood sources of both proteins and carotenes" (Joint, p. 57). Figure 2 shows 

many of these sources. Breast milk is another important vitamin A (pre-

Zormed) source. For infants breast feeding is important in forestalling 

Vitamin A deficiency (van Veen, 1974). 

Beta-carotene is also found in ab;,mdance in :r-cd p.a-ra oil, carrots, 

Zangoes, papayas and other yellow vegetables and fruit. Red palm oil, 

a vezrj rich source of beta-carotene is extensively produced in West and 



Table 1. ESTDIL, DISTRBUTION OF SOURCES 
ACTIVI-Tf (AS BJ) LN VA-RIOUS 

OF VITMAEt 
FOODS 

A 

From Other 
Source retifol p-carotene carotenoids 

Aniial origin 

Meat and meat organs 90 10 

Poultry 70 30 

Fish and shellfish 90 10 

Eggs 70 30 

ILilk and milk products 70 30 

Animal or fish oil 90 10 

Plant origin 

Cereals 

Maize, yellow 4o 60 

Others 50 50 

Legumes and seeds 50 50 

Vegetables 

Green vegetables 75 25 

Deep yellow (carrots, sweet 
potatoes 
ebc.) 

- deep orange type, 
85 15 

Sweet potatoes - pale type 50 50 

Fruit z 

Deep yellow (apricot, sapote etc.) 85 15 

Other fruits 75 25 

Vegetable oils 

Redl palm oil 65 35 

0Lher vegetable oz seed oils 50 50 

Source : Joint FAO/ ,.{O 



Figure 2. CAROIEM COTENiT OF FOODS-' 

a/ Approximate provitamia A content of some leafy and 
yellow vegetables
 

(as purcinsed).and fruits, 	 Interna2tional Units per 100 grams 


Western Pacific Region, p. 26.
Source: UM5HO 
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Central Africa and parts of the Far East. It is often used to treat xero­

htha1_ ia and in some cases as a dietary supplement to prevnt xerophthal­

mia (Roels; UNIC=). Coca, consaed in the hihand 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 bhe 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
 

sua (e.g., su. dried fish) appears to be the major cause of carotene or 

retinol loss. 

Often the main staple determines the diet content of vitamin A. WThen 

it provides little or no carotene as in 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 is yellow maize, sweet pota­

toes or millet. 

Recuirments 

The reauirements for vitamin A, expressed. in weights of )ig, vary by 

age and sex. The recom,2ended daily amount of :cetinol for an adul.t is 750 

±g (micrograms). An amount as low 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 womlen have an RDA of 1200 jig rctinol per doy. Gro:tth re­

quirements are greater f'or infants. At the e,,,! of' three anez. five months 

420 jig/dny or about 65 jig/kg and 50 jig/kg, respectively, are recommended. 

Table 2 reports the recommended levels of retinol. 
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Table 2. PECO02^DD RITAKE OF RETRI0Y AT VARIOUS AGES 

Recommended Inter-
intake )jg re- national 

Age tinol per day units 

o-6 months 

6-12 months 300 1000 

1 year 250 833 

2 years 250 833 

3 years 250 833 

4-6 years 300 1000 

Age 

7-9 years 

10-12 years 

13-15 years 

(boys-girls) 

16-19 years 

(boys-girls) 

Recommended Inter­
intake )ig re- nationa_! 
tinol per day unitz 

400 1333 

575 1917
 

725 24a7
 

750 2500 

Adults 750 2500 
(man-woman) 

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 f;or vitamia A. 

Source: Joint FAO/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). 

is especially true for children and adolescents....This 

e. 	 Fruit and Vegetable Consumrption, Home Production and Preference 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 amunt of this carotene relative to the small amount of money spent 

on them. For example, the bottom 2 deciles of Indians spend about 12%of 

for a group of foods which include fruits and vegetablestheir expenditures 

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 pat-terns which 

wold 	affect fruit and vegetable consumption. In general, they are nott. 

classified as a m-in food which for Malaysians and Filipinos includes omly 

the staple rice or corn (Polson; Wolff). Along with fish, ineat and eggs 

vegetables are classified as a viand. 

!| A series of studies have shown that thr se carotene-rich fruits and 

vegetables are often withheld from children (McKay). in a N.E. village in 

the Visayan island of Ley'e (near Cebu), "fruits, other than bananas, and 

vegetables are rarely fed to the child. Because of existing food prejudices 

it is inconceivable to many women that they re important" (IhirGe, p. 2). 

In total, Nurge found "that historic-lly, the weanlinig was not fed fruit, 

f., 

http:given.to
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vegetables, meat or fish" (p. 95). It is unclear if the onset of diarrhea 

,..ich is often caused by the consumption of these foodstuffs was the reason 

for tuhese taboos.
 

The most damaging belief pattern is the practice of limiting common 

fruits and vegetables for children with eye problems ( cKay, p. 70-71). 

inone rural Malay area the consumption of "cooling" fruits and vegetables 

(-ainly carotene-rich) was prohibited for the xerophthalmic child because 

these would irritate worms which "then migrate into the eyes causing night­

blindness....and finally 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 

g.ardening in most parts of the world. This partially relates to the smll 

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 arable land (Van Eijnatten).' This was reported in 1949 and an ear­

lier study on the same area gave a figure of close to 15% of the cultivated 

land (Ochse). 

Aside from taste and economic pressures, several other social factors 

are important in explaining the small proportion of the population which 

enSgages in home gardening. Fernandez found that in some urban squatters 

areas where space for gardening was available, fea- 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
 

14gs. Also, theft or the fear of theft prevents many families from devel-


Oping garden plots.
 



toany of these social constraints can be changed. In some areas, low­

income farmers in West Africa and the Philippines have been induced to gro r 

meaningfu! home gardens (Van Eijnatten). In many cases, this only will 

happen when same cash can be earned. 

In the Philippines a major campaign has been launched by the First 

Lady, MIr.s. Imelda Marcos, to increase the practice of home gardening. In 

some areas this has led to considerable interest,in the cultivation of 

small home gardens. In many other areas the lack of a tradition of gar­

dening coupled with the dearth of seeds, water and good land has prevented 

meaningful adoption of this program. 

A second factor in the Philippines has led to increased interest in
 

vegetable production and home gardening. This has been the vegetable breed­

ing program at the University of the Philippines College. of Agriculture 

(UPCA) at Los Banos and the multiple cropping project developed first at 

the International Rice Research Institute (IRRI) by Dr. Richard Bradfield 

and then at the UPCA. For example, the UPCA has a pilot project in several 

villages in Laguna Province in the island of Luzon. In these villages the 

production of a variety of vegetable and fruit vegetables appears to have 

ircreased significantly. In this project the farmers have shown a great
 

desire to produce for commercial channels (e.g., A. A. (omez). 

The breeding program has helped to develop new varieties of higher. 

Yielding and more disease resistant vegetable varicties. It Has also be­

gun to deal with more specific problems such as the inability of tomatoes 

to bear fruit in rarmer climate and the lack of seeds and cuttings (M-inger; 

?ational Food and Agricultural Council). 

The multiple cropping goal is the continuous cultivation of land dur­

ing the seasons in which the staple or main crop is not grown and also the 



-25­

use of unused portions of the land during the prime growing seasons. The 

7jose is to utilize scarce land and labor more efficiently. For example, 

after the rice season the puddled land could be used for the growth of a 

variety of crops such as sweet potatoes. The result of both these efforts 

will be an increased emphasis on vegetables in agricultural planning in 

the Philippines and a greater availability of high quality -varieties. Some 

of these breeding and selection efforts have been transferred to the newer 

Asian Vegetable Research and Development Center in Shanhua, Taiwan. 

A third element has been th. Applied Nutrition Programs in the schools. 

They have produced school garden programs over the past 5-15 years. While 

it is difficult to weigh their effects since few evaluations have been 

copleted, undoubtedly they will make it easier for home gardening programs 

to be developed in any nation in the world where these UNICEF-sponsored 

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 Western-oriented segments of the population. 

-hese 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 even when defi­

ciencies in this nutrient are important in. their countries. 

Economic and carotene yields for a variety of vegetables were studied 

tc determine how meaningful the carotene contribution of a home garden could
 

he. Yield data collected from home gardens in Java and commercial and ex­

.eri ent station vegetable crops in the Philippines are compared in terms
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of their carotene production in table 3. Yields were computed on a daily 

rhile tropical climates do permit multiple and even continuous 

over the It should be noted that 
croppilg, crops must be varied seasons. 

for the home garden can come only after several yearsthese yield levels 

nonea garden is slow in areas whereof gardening. The initiation of such 

exist; the surface around the houses is usually compacted, eroded and leached. 

can come with the build-upThe 	 possibility of high fertility exists and 

care resulting from plant growth (Van Eijnatten, p. 7-8). Yields perand 

unit of time per land unit are appropriate for tropical climates (Munger). 

The small size of 18.5 square meters was selected as this was the average 

of home gardens found in Cebu in 1973. In Africa, Van Eijnatten found an 

averagL home garden was 26 square meters. 

These results can be compared with the recommended daily allowance 

(FDA's) of vitamin A. The Javanese home garden, whose yields are expected
 

to be closest to the home gardens in Cebu, provide an annual amount of 

vitamrin A equivalent to about 16% of a 3-year old child's ainual needs of 

333 TU. If a family with two children aged 3 and 5 gave all the vitamin 

A to these children, wasted none. in preparation, and had to meet 50io of 

their RDA's throughout the year, they would need abbut 916 IU daily. Many 

of the experimental results met this requirement.
 

A more realistic requirement for the average famniy of seven (ages 

L, 3, 5, 6, and 10, and 2 adults) would be for 33% of its vitamin A to be 

obtained from the home garden. If it wastes only 20% of the vitamin A 

between production and final consumption, it would require about 4300 IU 

of' 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 adecuate. Most of these are based on experimental and 



YILD OF VEGETA3L1S 
Table 3-

Vitamin A/ Daily yields 
of vitamin A/
Days Economic 

itrA8ooso 

to last yield/day/a-/ 

18.5 sq. reters
1-

harvest
product ~29711	 K9 

4825
333
30
1. Samp cabbage 

18852
283
*1. Chinese cabbage./ 60 	 3600 

2. 3.972 Philippine 
average--all 3350 

3
vegetables 


1645
3. Bush sitao (green 
77 .56 	 570edible pod) 


1141 	 4834
3- bmng bean 
(edible pbd) 67 229 

3.Sweet potato
 39411025
208
120roots 

5565 659069tips 

10531*
 

21595
122
49
3. Cauliflower 

4.Home garden mixture 	 130
3350in Java 	 C/2 

4. MYarket gardens in 	 5328 
68 3350 

same Java area 

12710
4. Intensive market C 

33501gardens (Java) _205 
22414735
165
85
5. 	 Tomato 

was obtained from the Food Composition 
Table,

All the fig-The vit-inA data 	 1968.Sources: utrition 	Research Center, Manila,
Food and 


Philippine equivalents.
ures are based on 

Field trials by Dr. Ruben L. Villareal, 
U.P.C.A. (National Food and
 

1. 

Agricultural Council).
 

and Agricultural Council.2.National Food 
[.ger, R. Villareal at U.P.C.A.,

3.Data from field trials by Dr. Hun"J 

-969 (muzer).
 

4. Van Eijnatten, p. 22-24. 
5. Villareal, Table 5, U.P.C.A. field 

trials. 

a/ This yield is actual economic yield divided by length of growing 
period. 

no space and that 
assued that ore-transplant 	groO'h 

requires
It is 
m.axinun yield is obtained (Villareal, p. 

15).
 

c/ Yields were only supplied on an 
annual basis.
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that there
selective growing conditions. Nevertheless this does point out 

if the carotene coa­
are possibilities of increasing these vitamin A yields 

teat and/or economic yields could be increased for the home gardens. Most 

no time was givenof the calculations in table 3 overstate the yields as 

for between crop preparation of soil. The Philippine average yield and 

the Javanese data are based on the more representative year-long averages. 

f. Etiology and Geography of Xerophthalmia 

The incidence of xerophthalmia differs from area to area with the sa-z 

vitamin A dietary intake. The causes of this disease are complex. and vary 

seasonally and by age and sex as these factors are related to food supply. 

disease, poverty-and urbanization, and numerous cultural forces. This 

section su=marizes these factors, in particular the issues of age and sex. 
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A common profile begins with the pre-school child who is undernour­

ished but does not display clinical symptoms of xerophthalmia or any other 

form of malnutrition. Then the child becomes infected with a serious gas­

trointestinal or respiratory infection at the age of 3 which precipitates 

blu.zred and thexerophthalmia. A month later the child's vision becomes 

It is too late,mother takes the child to a local clinic 20 miles away. 


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 

areas in Java among the poor there are periods right before the ricesome 

hazvest 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 lowers the intestinal absorption of all forms of vitamin A 

(especially the carotenes), and a maldistribution of food in,the family 

Whirh 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 
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and cr.rotene were already 	highlighted. A case of xerophthalmia may be 

measles, tuberculosis, hoolcorm, fever or ascaris.
associated with diarrhea, 

the highest incidence of
The diarrhea months occur simultaneously wiith 

and the Near East andxerophthanlmia caze: in Japan, Korea, South Asia, 


North Africa (Oomen, 1964(b), p. 5). Often the onset of diarrhea leads
 

to a of rice, barley water, tea or herb infusions which ex-.
reduced diet 

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 (Oom-en, 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 

periods 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 the incidence of xero­

chthalrmia. Most of this information has come from studies of children ad­

mitted to hospitals and has not followed children over a period of time. 

Thus, these associations might be spurious in the sense that these diseases 

do not trigger xeropht"aJlmia. It is, of course, possible that xerophthal­

nia triggers some of them.
 

over ty 

Xerophthalmia is felt to be a poor man's disease. Rarely is a case
 

fourd among middle income 	 or rich children. For examle, in "Jogjakarta, 
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histories (of xerophthalmia) fromindonesia, Oomen collected ll,000 case 

the free clinics, but not one while scanning thousands of records of pay­

ing patients (Oomen, 1964(b), p. 5). 

Urbarnizat ion. 

The rapid urbanization of the past several decades has produced hun­

of squatters colonies and slum areas in large and small metropolitand-reds 

jhuggi jhonpris, urban barrios, favellas 
areas. Alternately termed bustees, 

are scenethese urban villages or. squatters colonies the 
or shanty towns, 

of some of the most seriously malnourished children. The existence of many 

in these urban villages is marginal; their chief occupationsinhabitants 

and similar mar­are the crafts of basket weaving, clothes washing, etc., 

or selling sugar waterginal urban occupations such as pulling rickshaw, 

on a corner. Often their destitution forces them to resort to begging.
 

may carry their old food habits with them to the cities.These people 

grains, fruits and vegetables whichThey often will consume only the same 

they had available in their villages. Though they may be mach more expen-

The more perish­sive, their traditional staples will be purchased first. 

When they are avail­able fruits and vegetables often cannot be obtained. 

is much less than that same family. would haveable, the quantity purchased 

rural areas. Another factor is important. In rural areas.consumed in 


no cost.
many of the fruits and vegetables are consumed with little or 

'?hen a price is placed on these foods, families are more likely to consume 

less of them and more of thei-e staple food which is usually lower in total 

vitamin A contribution. 

Some detrimental social forces gain in importance in urban areas. 

to purchase theseThe advertising of commercial foods induce many families 


much more expensive foods and their nutritional status suffers (Popkin,
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to work and be unable to breast(b )) Or, the mother may be forced 

other forms of baby "i 
,eed the baby. The substitute of powdered milk or 

;3 diluted or fed in smaller quatities to the ch-ild. Often the skimmed 

ilk is riot fortified with vitamin A to replace the retinol lost with the 

simmed-off fat. 

Before World War II the presence of xerophthalmia attracted much 
atten­

it was related to the use of artificially fed m!l 
tion in Singapore where 

11). long time the powdered skimmed milk sent
(Oomen, 1964(b), p. For a 

was not fortified. 
to developing areas from the U.S. through Public Law 480 

N;ow U.S. exports of powdered skimmed milk are fortified with vitamin A. 

.ge-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 

increase with age. The statistics varydifferentiation has been found to 

are about 58% males : 42% females for pre­slightly but the general ratios 

school children aged 2-5; 85% males 15% females, ages 10-13; and 87V 

rales : 13% females, ages 14-24 (ibid.; McLarer , 1963, p. 213). Oomen and 

of xerophthalmia among males mayTen Doesschate feel this higher incidence 


the relationship between xerophthalmia
be an intrinsic factor just as is 

A discussion 6f the
and protein malnutrition (Oomen, 1973, p. 207-208). 


incidence at various ages follows:
 

a) Age 0-2.2 months--the incidence is rare among this group. The
 

chief cause will be the disruption or cessation of breast
 

It is also related to poor vitamin A nutriture of
feeding. 


the mother which leads to a low storage in the neonate and
 

low vitamin A content in the breast milk. In Denmark in the 



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 among 

infants (van Veen, 1974). 

b) Age 1-5 years--the sudden cessation of breast feeding may 

of gastrointestinal problemsbe associated with the onset 

and a higher prevalence of xerophthalmia (Mcaren, 1963). 

morescould be caused by a new pregnancy and strongThis 

against breast feeding a child during this pregnancy (ibid.). 

Or the child may be fed only rice porridge after weaning as 

feel the peak is in the thirdis done in Bali. Most people 

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 

child's vitamin A nutrition for
vitamin A which protects the 

stored vitamin has a long time (ibid., p. 203). After the 

been used, direct dietary effects or, more likely, the 
com­

bination of some parasitic or infectious:diseases and low 

intake may lead to xerophthalmia.dietary 

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 

cases of xerophthalmia were
of 1678 children, 25 of the 

Lower growth require­found in this age group (Fernandez). 

are prob­and greater resistance to various diseases 

Older children 

ments 

ably the more important reasons for this. 

discussions of X, and. most
have been ignored in most recent 

children aged 1-6.arepreventive programs oriented toward 



surveys completed in 1962-64An appraisal 	of older nutrition 

in Northeast Brazil and Bangladesh also showedby the IC2.1D 

aged 7-16 (Interdepart­a high prevalence of X among children 

mental Committee on Nutrition for National Defense, 1965 and 

1966).
 

are very rare 	exceptinstances of 	Xerophthalmiad) Adults--the 

in nursing mothers because the vitamin A recuirements during 

found butlactation are much greater. Night blindness may be 

a few adults, cirrhosisrarely does blindness occur. mong 

of the liver leads to an impairment of the storage of retinol 

in the liver and can cause xerophthalmia. Intestinal mal­

absorption from conitions such as steatorrhea is another 

cause.
 

ThisThe onset of blindness occurs primarily in the under five group. 

from many other major causes.differentiates xerophthalmia-caused blindness 

in most areas, trachoma does not affect preadolescents (Oomen, 1964(b), 

occur among adults. Smallpox pro-P. 2). Cataracts and glaucoma usually 

duces very localized incidence of blindness and ip easily identified be­

cauze of the residual pockmarks. Thus, a high percentage of blindness 

ulnder the age of 15 usually indicates the presence of xerophthalmia. "In 

conducted study in East Java, Indonesia (by J. Ten Doesschate),a carefully 

blind children under 5 the cause of blindness wasit was found that in 

xerophthalmia in 75 percent of the boys and 62 percent of the girls" (Xero-

Phthalmia 2, p. 1). Identification is not alaays this simple. For e.azole, 

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 



-35­

a quite unique syndrome exists outside
blindness and it is possible that 

science (personal corm~nicatioi, 1s.cf any previously known by medical 

=1iss, Cornell). 

Ceosraohy 

In the geography of xerophthalmia, climate plays a role far different 

frm what one would suspect. The humid, rich and green tropics where caro­

the Far East, often have a highteae sources are plentiful., especially in 

incidence of xerophthalmia. These are the rice-eating areas and the areas 

-ith high 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 ar-d 

-:derabad.
 

Among the regions of the world the most prevalent and serious problem 
is found in South and Eastern A.ia, the Far East, North Africa, and parts 

of the Near East. And a less serious problem is found in Central and South 

The incidence in the O'e-America, and North Asia and East Africa. lowest 


veloping world is in West Africa where cooking: in red palm oil is cozon.
 

Fe'w 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 

i=- ortant: 

1. Changes in food production and employment 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; OshiLma). 

2. Cha.,ges 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

ment. Conversely, they are integrated in the cash or industrial sector
 

which ha.s more access to steady employment and also to commodities grown 

in other climate regions. Other factors, especiallythe role culture plays
 

in savings and consumption patterns, are important. Two interesting dis­

cussions of seasonality 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 annual 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 d&-amatic seasonal effect of X which could be even 

greater in the rural areas. For example, in Bangalore, South India, "the 
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to July was attributed to the scarcity
 easOnal prevalence (of X) in Apri 

of green vegetables and milk in that season and 
to the prevalence of sumier 

In Hanoi, on the other hand, twio distinct 
sea­

diarrhea" (ibid., p. 209). 


In October-November, a cold season 
leads to
 

sortal patterns are found. The quick

eroUS diseases, and in April-July the warm summer season. 

Hanoi indicated thein the prevalence, of X in
increases and decreases 

were more gradual and 
of disease. In Bangalore the changes

liEkely effects 

greater importance of vitamin A deficiency.
coiat to the 

In Indonesia, the peak period is the dry season when 
only rice was
 

the wet seasons when green
lowest incidence occurred inaNailable and the 

In East Java (Surabaya), July is
and fruits were available.vegetables 

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 

sea­
ory the dietary aspect was significantly better during the low X wet 

of the factors explaining the peak incidence 
sor, while diet was only one 


in the dry season (ibid., p. 213).
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Appendix 1.
 

Cost analysis, effectiveness narameters 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 (PIE)
 

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, namel
 

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 = P + F
 
Sc c 

where Pc =1 day salary + travel allowance for 1 physician:,
 

to train distributor
 

Fc = incentives for distributors 



One distribution is needed every six 	months which means that two dis­

per capsule was y0.086.1/ Thistributions are needed per year. The cost 


calcul tion is the prorated expense of buying a much larger shipment.
 

Social cost ner distribution per barrio
 

P 77.40
1. 	Cost of capsules (PO.086 x 900) 


2. 	Delivery cost
 

a) one day salary plus travel allowance for one physician
 

to 	train distributors for each delivery
 

110.00
b) incentives for distributors 


cooperation P50.00
 

distributors 60.00
 

Total t227.hO
 

n54.80
Therefore, Total Social Cost Per Year = P227.40 x 2 = 

(b) Fortification of MSG
 

not increased due to fortification
Assume that the price of MSG is 


and the marginal cost is subsidized by the government. It follows there­

zero and only the total social cost is considered.
fore that private cost 	is 


involved here and this will be taken into considera-
Economics of scale are 


a large fixed cost which can serve many thousands
tion. That is, there is 


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
 

l/ 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
 

$1.00 = P.40. 



Silicon Dioxide
 

Cost of personnel 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 14SG per package are:
 

(1) 1 Nauta mixer = $22,000 Manila CIF. 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:
 

1/ 	The r'auta mixer is felt to be more expensive than a tumble mixer which
 
the Roche Manila persons felt could be used. A comparable tumble mixer
 
costs $5000. Mr. Otto of Roche Philippines is thanked for providing
 
us with most of this cost data.
 



Y:br 1 

1. Nauta Mixer (Price = US$22,o0o or P162,8oO)oL/ 162, 8oo 

needs a new one every 12.5 years
 

2. Roche Palmitate 250-SD (yearly) 

needs 55,000 k-
2/
 

-

at price US$12/kg or P88.80/kgI 4,884,000.P0
 

3. Silicic acid (yearly)
 

needs 48,400 lbs/year at price US$.65/lb
 

or 4.8l/r 232,804 .bo
 

4. Personnel needed to do the fortification
 

(yearly) 2 workers (p25/day) 11,000.00 

1 laboratory technician (125/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 P1,271.06. For the second year, the cost per barrio will
 

be I1,231.99.
 

(c) Public Health intervention (PHI) 

Private costs of this program would include the following:
 

cement, housing materials and value of time (opportunity cos j
=C1 


needed for toilet construction
 

I/ The conversion rate used was /7.4o = US$1. 

Tests conducted by Hcffmann-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 laii out above; however ithe
 

Roche person in charge of this project in the Philippines, Mr. Ottoi.
 
.
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 5-100/.
 

http:I1,231.99
http:P1,271.06
http:1,156.32
http:4,884,000.P0


= share in establishing a:Ai :mrintn;,ing Botica sa BaryoC 2 

C3 = 	value of additional time spent o:; home gardeni ng over and 

above that which the household mrnbers spend in home gLrd.:n­

in(g before the intervention, program. because he 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 septrate out the program effect fron
 

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:
 

41
 

CPHIi = C 


where i = refer to household i
 

CPH~i = private cost of PHI program per household
 

C. = 	cost component j
 

The social cost of PHI consists of the summation of all private
 

costs plus the following additional costs:
 

= salary for one physician, three FHAs and one horticulturist
S1 


= travel allowance for one physician, three FHAs and one
S2 


horticulturist
 

= TB drugs given out to children with TB
S3 


S4 = subsidized vitamins and other drugs
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S5 = 	antihelmninthics for deworming 

S- = 	 seeds, cutt-Ings, 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 FHAs;
 

consequently we prorate the expenses of the physician.
 

S9 = 	water-seal bowl frame
 

SlO = 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 P1iI.
 

Sll = 	opportunity cost of MIAW 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 SlO are direct social costs while Sll is an indirect social.
 

cost. The total social cost of PHI program is:
 

n iI
 
S~jrZ CPIPii+ so 
p i i I 

where S = total social cost of PHI program per barrio 

Sj = cost component j, j = 1, 2, ... 11 

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 

of scale would be Dart of any nationalby assuming meaningful economies 

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 purchnase ... d 

more family health aides than are found in this program could be tvaincJ 

Third, the value of time which renresents addi­for the same fixed costs. 


the time for gardening was
tional or marginal time is included which means 

was done before the PHI project was introduced but thriexcluded as this 

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 *!ousehold 

A. 	 Toilet constrtiction (first year only) 

a) ccment for flooring (1 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 conistructing the toilet instead
 
of doing something else. Minimum wage of
 
?8.00/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 p300 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 745.35
 

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) 1,62'7.00 


- computation based on the present salary 
of a R}lJ physician which is /9,756 per 
annum (p.a.) 

b) 3 FITAs (one day per week, 52 days per
 
year) 2,433.60 


- computation based on the salary of a RHU
 
midwife which is P4,860 p.a.
 

c) 	horticulturist (one week per year) 150.00 


Year. 2 

1,627.00
 

2,433.60
 

150100
 

http:2,433.60
http:1,627.00
http:2,433.60
http:1,62'7.00
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Year 1 Year 2
 

B. Travel Allowances (yearly)
 

- computed as p6.00/day 

312.00 312.00

a) Physician (52 days per year) 
b) 3 FHAs (52 days per year) 936.00 936.00 

36.00 36.00
c) horticulturist (6 days per year) 


C. TB drugs (INH) given out to children with TB 53.75 5.00 

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 5.1
 
The cost of supplying
children will have TB. 


Ih for one year is the cost5.4 children with 

included in this category for the first year.
 

the cost ofFrom the second year and after, 

treatment will be based on - child per year.
 

237.50 237..50
D. Subsidized vitamins and other drugs (yearly) 


The costs for this category are computed 

based on the total vitamins and drugs given
 

out free to the sample population during the 
the
Prices are based o
intervention period. 


reimbursable procurement costs from UNICEF.
 

250.00 250.0
 
E. Antihelminthics for deworming (yearly) 


F. Seeds, cuttings and fertilizer for home gardens 
80.00 40.00
 

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
 

amount of the first year is included.
 

20.00

G. Education materials (biannually) 


H. Water-seal bowl frame (first year only) 5.00
 

I. Training of FHAs (one week every 5 years)
 

40.70a) Physician 
10.00


b) Materials 

144.00
c) Stipends for FHAs 


J. Opportunity cost of MAWs for attending
 
936.00 936!00
 

training and helping the health team (yearly) 


Computation based on an average of 3
 

R.AWs helping the health team for around
 



Ycn 1 Year 2 

C.hour. . ,aka..gthe minirnr, 
W1CO of }1.o0/:ay for an .'itht-hour 
wor-i......da a.r the va.,e of t-in the 
opportu:i.;,i cost of 1 ",.s is t}herefore 
)'118. pr 

K. Total private cost per barrio 13,605.00 

Computed by multiplyin:g the total 
private cost per household by the total 
numiber of households in the barrio. 

Total Social Cost Y,20,876.55 Y6,963.OO 



Table 36 provides a summary of the value Of the rivte and 

the costs fortotal societal costs for each program. The present vlu,- of 

each program are calculated for a 5-year and a 15-year program. Note the 

smaller differentials between each progr:,n's costs over the 15-year period. 

The costs each year are based on reaching all the chil,;ren in any area., 

Equal costs are assined for each ecolog-ical zone. If this is an urban-. 

based (]elivery system, there will be slight overstatement of the urban 

area transportation costs. The 15-year costs are the one.- which will be 

used in the determination of the benefit-cost ratios. 

sa:me thin:g ascases of X. Ti.is is not quite the 

The Effectiveness Parameter 

The parameter VMj is the effectivene-s in eliminating or preventing 

the various problems associated with xerophthalmia. Thus, we must consider 

the effectiveness of eliminating the X which exists and of preventin! new 

examinin the reazctoi 

reasor is that children with X .in xerophthalmia preval-nce rates. The 

both before and after a program are probably more likely to becomr.e 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 Taore realistic 5 to 15-year period is neded. 

Given this understanding, the first step will be to determine 
the effec-i 

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 

prevalent C.the concurrent external effects of these less severe more 

Table 36 presents the predicted X prevalence rates at the beginning and, 

end ofithe intervention programs. These rates plus the serum A level ard 



A 11C; E A,) AF,,R
TABLE 36a T'I-I.l P-,V,.OP 

TH- ];"-VF'"T 1P:O'3RX.S B1A..ED ON THE PR"DICTiD 

FOR C.ILDREI." A D 1 
- VALU, S OF::O:PTLLU,,A 

URBJ' SQUATTER RLRAL COASTAL 

Before After Change Before After Char.,e 

71I .10 .13 +.03 .O1 .06 

MS .07 .05 -.02 .O6 .03 -.03 

CAPSULE .03 .08 +.05 .02 .12 +.10 

.
based o:, the regr.siol : rerults for each are"

The predicted values are 
The agjregate values are weightedgroup is described in Table C5.17. 

fro the relative proportio,, of boys ard girls ir the 
aleraiyes de-rived 
1-6 and 7-16 age groups. 

OF TOTAL SOCIAL BENEFITSTABLE 36b PRESENT VALUES 

(Values in Pesos) 

Zone 
Rural Coasta.
Urban Squatter
Discount 


Rate 

151,394
225,O41 


68,519 5o,44o
150 

http:P-,V,.OP


ocular signs associated with each prorram 	 are used to determine the Mij 

rates. 
a - very few
..... 


The capsule protram eliminated most Of the ocuia( sig ris­

ones occur. in the period studied, the ocular sgrns which were found are 

nature and affect only the conjunctiva. The clinicalof a less serious 

it isthe carisu-Le was delivered .:;cdata were collected 2 months after 

6-month rrotection afforded by the capsulepossible that the less than 

may lead to more serious complications by 	 the end of six-months. We 

with X will be prevented butall blindness and death associatedassume 

for the firal
that the high prevalence level of less 	serious X will occur 

For the first three months, eightthree months of the six-month period. 


There is the possibility tiat 
percent of the children will still have X. 

time and these ,Muj
the capsule delivery system will break down more with 

too high. At this time, we assume only , a!,; 5", of the 
rates may be 

capsule children in the squatter and coastal barrios have the pc'ssibil ty 

of getting X. This means the effectiveness level of Ma and Mnox for the 

capsule is only about 75--1. This represents a 90%i reduction for the first 

three months and a .43% reduction in the amount of X for th: final three 

months. 

The MSG fortification promises a much higher level of protection.­

serum A levels after a 10-month period of use mean

The large increase in 


the higher prevalence of ocular signs which were found after 
6 months
 

serum A data were
would have declined by the same period in which the 


collected. MSG fortification affords complete protection again:st both
 

blindness and death and we assume the effectiveness against 
morbidity Will
 

improve. Still some children would never 	receive MSG if it were provided
 

only through comercial outlets; thus, 	10% effectiveness can never be
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obtained. The mirbility level will decline to I/. in both coastal barrios 

ond the squatter areas. This means an ef4etivenes, level against less 

in these areas, respectively. Thisserious forms of X of about .85 and .U3 

is based on the reduction in the initial prevalence levels of X in the 

MSG areas. 

The PHI program is more difficult to evaluate. JTile it has had the 

same positive impact on the vitamin A intake of childrer, and provided sig­

nificant other health and nutritional benefit.s, the prevalence of X has 

increased. About 15%'( of the childre: 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 FlA's and the work of 

the MAW's, we assume no deaths associated with X will occur. 't is, 

that a child may become blind because the srumhowever, slightly possible 

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 consumirg leafy veg:ietables 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, FH's and 

doctors and children will go blind. Others will not be reached at all by 

the P i. The X morbidity levels are expected to be slightly lower after 

the FIl prog7ram has run for several more years. Thus, we can assume an 

area.
effectiveness level against X of only about .50 in each PHI 


The weighing of the Mij's to produce Mj is based on the net econoinic 

value of eliminatin;g each problem in each zone. In the squatter areas. 

the weights for blindness, death, morbidity and external benefits are 

.12, .1l, .6o 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 )'.t co1umn In 

Table 37.
 

The effectiveness parameter Mj is a crucial variaile but tnfotu:x. 

we are able to estimate it with much less precision than the eConoT:,ic 

costs and possibly even the economic benefits. 



'Zh~~T~ T:37 EV ES 

EPDM-TrM-OSS rM E70f PIC=I4 

noriridity blinaness cAth mxti-_l Cv_-iU 
GzAm A G-x b Garup d b.,its Ff.- venes 

rIe.idents of Scmatter Areas 

PSI .50 .98 1.00 .50 .59 

YM .85 1.00 1.00 .85 .97 

MPSLUZ .75 1.00 1.00 .75 .82 

PHI .50 .98 1.00 .50 .58 

MSG .83 1.00 1.00 .83 .99 

.75 1.00 1.00 .75 ..79 



Benefit-cost Anvsis 

Benefit-cost ratios are a mnjor criteria for project selection. it 

is always desired that the ratio be greater than one. This critpiia pre­

I:.,l
sents an incomplete picture in cases in which complex benefits costs, 

many of which are intangible, exist. Moreover, most of Lhese aia.y.;es 

limit the scope of their benefits and do not e:xamine many of th.: :o:idary 

effects of their prQjects. Since the private costs are ci*her .'cr:,' near 

zero (for two of the programs), it is not useful to present be.nW;Oit-co'st 

ratios.
 

The social benefit-cost ratios presented in Table 38 are quite 1irge. 

Using a discount rate of 8, these ratios indicate a large ber.efit- to -so­

ciety. The social benefit-cost ratios (BCR) are more important for socio­

economic decision-making. in the squatter areas, they c".e arly in cate 

the superiority of the capsule program on the basis I1 costs an. b,-cfL'ts 

related to X as all three prograMs have BCR's above 1, ;nd.cati r. nt. 

economic gains to society :rom any of these programs. In tne 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 PCR for the 

PHI is below 1. 

In both zones, the capsule program has a higher BCR thar. the MSG 

fortification. These differences get much smaller as the discount rate 

increases from 800 to 15%. Similarly, the increase in the discount rate
 

lowers the BCR of the PHI in both zones.
 



level of EffccLiv . ss 
lttbtr-nt Craan Boncefits Costs nij rx--efit-cost Ratio Ni for rmzfit­

8% 15% 8 15 8% 15% Cost ratio to E*u;l 18 15% 

wI SIATTLIR (1) (2) (3) (4) (5) (6) (7) (8] (9) 

PhII 225041 151394 98078 804.0 .59 1.35 1.11 .44 .53 

M-G 225041 151394 11439 8333 .97 19.1 17.6 .05 .06 

c-PSUL. 225041 151394 4203 3059 .82 43.9 40.6 .02 .02 

WRA~fTL M=\SL 

P.i 151394 50444 98078 80448 .59 0.89 0.36 .65 

1*,G 151394 50444 11439 8333 .99 13.1 6.0 .09 .17 

CAPSU=, 151394 50444 4203 3059 .79 28.5 13.0 .03 .06 
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The Effectivcness Parameter 1.1 

It is most useful to examine how small the effectivenes.s iv.rn:t.,r 

would have to be for the benefits of The program to equal the costs. .or 

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 di:3coUnt rate, the 

PHI costs are greater than the benefits and no ad-ustmcnt. *re T"o.:1.ie. 

The effectiveness levels of the fortification aad capsu.e programs would 

have to be very low. They would iave to be .5 tc .17 for the fortification 

and .2 to .06 for the capsule for the costs to equal the bcrefits. 

Other Considerations: Unmeasured and Intar.:ible Berefits 

The BCR's for the PHI have beer, very low. Additional nutritional and 

health benefits will accrue to children and areas covered by the PHI. Tie 

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 imnuization 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 differences 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 P30000 difference between the PHI costs-benefits in the coastal
 

barrios are worth these additional tangible and intangible benefits.
 

Secondary 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.
 

http:T"o.:1.ie


The visilv'lity of th, PIE is important as this orngram is more likely 

_.-to be associated with concurrent social changes. Demographers and other 

social scietists 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 the
 

PHI may be an importanrt 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 BOR be greater
 

than or equal to one. Then the broader developmental goals can be examined.
 

All three programs have BCR's greater than one in the squatter areas,
 

even with the more conservative 151 discount rate. The BCR for the PU in
 

the coastal areas is well below one. There are a number of important con­

siderations. First for a minimal marginal cost, the PHII 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 improvement
 

in the level of diseases, parasites, and nutritional status and a reduction
 

in third degree malnutrition, associated with the PHI treatment compared
 

to the other orograms. 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.
 



If budget cornstraints are severe, both the capsule and the ?I,2 forti­

fication are attractive progrnms. It is important to note that M2 coua!] 

also be fortified with other iters. In the case of the Phillpp-nes, Iron 

and iodine would be prime candidates. At the same t-le, otler itca.s couIld 

be fortified which would increase the effectiveness of a fortification pro­

gram. It is, in fact, very wise to fortify several items to insure thait 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.
 



ApJpeidix 2 

PUBLIC HEALTH INTERVENTIOM' 

Policies on the Delivery 

A. 	 Over-all Policiej/Guidelines 

I. 
The four barrios will receive the same program of
 

intervention 

2. 	The 
-ilwill be delivered by an intervention team
 

consisting of: 

a) one physician 

b) 3 interviewers who assume the roles of 

.ultipu-pose 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 and 

will receive PHI of equal intensity. 

2. 	 MhI is primarily delivered to the 300 numbered and 

listed houses.
 

3. 	 Sample farilies 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 classified under the lowest priority rank and will 

rcceive only unstructured hcalth care. 
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C. 	Strategy
 

1. 	 initial Dlivery 

a) The initial delivery will be in the form of a
 

massi-., segmental (project by project) approach. 

b) The follcwing projects are delivered initially:
 

1. 	Deworming project
 

2. 	Immunization project
 

3. 	TB Control project
 

c) 	 The initial delivery will conform withthe 

priority setting. The initial projects will be 

delivered to 50%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 Audiliary Workers Training Progra 

will be started during the initial deliveryj. 

Training will be supervised by the team physician 

and training is described in the 1,i;AW Training IManual 

f) 	 The Botica sa Baryo is included in the initial 

delivery. The initial capital of Y200.00 will be 

loaned by CII-.-CU to the co,%w,=-ity and will be repaid 

from 	prof'its generated by the operation of the Botice 

sa Baryo.
 

he botica sa Baryo will be managed and controlled
 

by the lotica sa Baryo Com.mvittee of the Barrio Council 

composed of the following: 
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1. 	Barrio Captain as Chairwan
 

2. 	Barrio Secretar-j
 

3. 	Barrio Treasurer
 

4. 	 Barrio Auditor 

5. 	 CI.NCU Physician 

The operation of the Botica sa Baryo and the functions
 

of the Comuittee are described in the Botica sa Baryo Manual.
 

2. 	Subsequent Delivery 

a) The subseqtuent delivery will be programmed in the 

context of th.- Service Model.
 

The Service 'cd,±
 

1. 	 The delivery of PHI to targetted families 

The targetted families will conform with the priority' 

setting namely: 

ist priority - saMnple faMilies 

2nd pri-rity - families frnm the 300 numbered 

and listed houses 

3rd priority - families from within the barrio 

but 	without house numbers
 

2. The team physician will have the foilkwing work 

pattern 	Pnd time distribution.
 
5 (4 hours) -io
 

25' (2 hours) - M.A.W. training 

25% (2 hours) - Lecture to groups in the 

comunity 

3. 	 The thr 2e F . ,nily iealth Aides will devote 1O0% -f 

their ti:,e de2livering PHI to targcttcd families trith 



the 	folio%,ing work p-atterr and tLr-e distribution: 

50%- 1st *priorityfamily 

30% 	- 2nd priority family
 

2C% - 3rd priority rdly 

4. 	 Each Famrily health Aide will devote a maximun of 

two hours per fwaily during the delivery of PHI. 



APPLI'DIX II 

if norm.l weights 

reinforce nutritional habits 

I ITISIVE FAI.!LY CARE 

1.EThODOLOrY FL,,' CHART 

VEIGMl q7HE 
CHiLD1,'N 

2.2. 
DELIVEIl 

NUTRITION 
MJUCATION 

-- 1 
.ThINITREABOUT 

HISTORY OF 
PARASITISI.I 

4. 
1'iOTIVATE 

FO- rO11.X 

CONShI'TiCN 

may proceed 
directly to 
no. ).' 

skip no. 4 if 
family has 
toilet 

'PURIFY
.ATER 10. 

INFrO£.,ABOUT 

HORTICULTURE 

proceed to 
no. 6 if;no. 4 Positive 

no. 3 ncgative3ne 
8. 

LELIVER 
HEAL1]-
EDUCATION 

7. 
REFER TO 
1ORBIDITY 
CLINIC 

< 

6t 
INQUIRE ABOUT 

EXiSTLXG 
I,1ORB1DITY 

5t 
Dh,'Ol." IF 
FOSITIVE 

skip no. 7 if no. 6 is negative 



Guidelines for Intensive Family Care
 

No. 1 1 eigh the Children
 

Weights:
 

A. 	There are children in the household
 

Steps :
 

a. 	Obta-n ages of children
 

b. 	Veigh the childrer and assess their nutritional 

status using table of sitandard weights. 

1. 	 Faz.ily "vith infants (birth to 2 yrs.) and 

under,:eight children - deliver nutritional 

education (No. 2), etc.
 

2. 	Family without infants but with underweight 

children - start directly with part III of 

No. 2 (Nutrition Education) 

3. 	 Family wi-thcut infants and with norrtl weight 

children - starts with part III of . 2, etc. 

stressing ill effects of Lmproper health practices. 

c. 	 Motivate for Family Planning 

B. 	 There are no children in the family
 

Steps: a) go to 8 - deliver health education
 

b) 	 go to 9 - purify water 

c) gc to 1) - inform about horticulture 

No. 2 Deliver *NutritionEducation 

I. 	 Infant Feeding 

. rElas. Feeding (Enwu'r-.ge '- :,ftnerjto breast feed) 

http:Enwu'r-.ge


1. 	jportance (complete, convenient, safe, cheap)
 

2. 	breast care
 

3. 	duration and schedule
 

4. 	 burping 

B. 	nottle Feeding (Only for mothers who cannot
 
breas, feed)
 

1. 	hygiene measures:
 

- clean bottle) 
) prevent GIT disorders 

- boiled water) (kalibang) 

.2. formula
 

- use evaporated rilk - dilution based on age
 

- emphasize disadvatages of 	condensed rmilk 

at high dilution
 

C. 	 Supplementary Feeding - -starts at four months 

of age (smalJ amount of vegetables, meat soups, 

mashed vegetables, etc.)
 

1. 	Dilis powder or mongo powder
 

2. 	Preparation
 

Mashing and straining: 

a. Vcgetables c. Rice
 

b. Fruits 	 d. Tubers
 

Principles: 

1. 	 Ccr.::only used foods 

2. 	 Hygiene 

3. alancc meal
 

h. 	 Palatability 



II Weaning 

- gradual 

-milk must be part of chi .n diet 

are- protein-rich fonds (mongo, dilis, etc.) that 

inexpensive and readily availabl'e 

III Weight - index of gro'th and development 

1. Visual: (Charts)
 

To com.ire no.-mal and retarded development 

2. Importeance: 

a. Weight in direct proportion to and nutri­

tional 	practices
 

J.'f weignh is low - not getking unough of 

right foods 

or stationary - disease proces3 going like 

parasitism 

b. 	 Weight reflects growt~h and developmental 

status of child. 

gr 

Tanin; growth pattvrn. 

IV Ma nutrition 

c. S-:ria! weighing - adequate jauge in dt;ter-

A. Visual (C-ses)
 

B. Types priwg to illustrate)( 	 picturcs 

1. .!*i: . as 

2. ?.washiorkor 

3. Vitarin A deficiency - night blindness 



C. 	 Effects 

1. physical and i.ntal (brain) retardation 

physical - thin, presence of pigmentation, ederna, etc. 

mental - slow comprehension 

irritability
 

decrease work efficiency
 

2. susceptibility to infection - drain in money
 

Solution: 	 Balance foods (Protein, carbohydrates, fat)
 
and Vegetables
 

I.lotivate for home gardening to produce ba3ic i
 

No. 3 Inquire about history of Parasitism
 

No. 	4 I.-otivation for Toilet Construction 

, . if the children art pcsitive for parasites (by hisbox7 " 

or stool examination) 

Steps: 1. L-Plain the presence of parasitism as 

due to lack of a santiary toilet - demon­

strate how a child gets the parasite (sir-: 

plified parasite cycle of life) 

2. 	 Nention the otheraxcreta transmitted 

disc?.ses and d escribe theme 

3. 	Inquire whether any member of the farily 

has 	 been sick vrth these diseases. 

if YES: Point out the presence of these 

diseasOes in the fa.ily as due to the lack 

of a sanitary toilet. Also point out tha" 

this can be due to lack of blind drainage 

or improper garbage dLsposal. 
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if NO: Inquire whether any mrb-!r of 

the fa ily has ever beun sick cf diarrhea ­

if yes - then attribute this 	disease "o 

lack of blind drainage or improper excreta
 

disposal.
 

4. 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 contaminated
 

with bacteria when: 

- there are no toilets 

- improper drainage system 

- improper garbage disposal
 

3. 	 Then teach and encourage the family to: 

a. 	 build a sanitary toilet 

b. 	construct a blind drainage system
 

c. 	dispose garbage properly
 

No. 	 5 Dewcri if Positive 

No. 	6 Inquire about eisting morbidity 

No. 7 Refer to Iorbidity Clinic 



8 
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8o. Delive: h:lth Education 

I. 	 Introduction to Cormunicable Disease Control 

A. 	 Briefing of respondents on general results of 

stool a d blood cxazrination of sarnule children. 

B. 	 Information regarding the avoidance and control, of 

.ertain diseases which easily occur in children 

and even adults, stressing the importance of kncw­

ledge of these diseases. 

C. 	Illustration and discussion of the Conminicable 

Diseases transmitted by the 4 F's: 

1. Food 	 3. Flies 
2. Fingers 4. Feces 

D. 	Driving home in rinds of Audience the necessity..
 

of cleanliness on the four F's.
 

II. Discussion of Four Common Ccrn.nicable Diseases Namely: 

1. 	Dysentery (Dysenteria)
 

2. 	Cholera (El Tor)
 

3. 	 '1Typhnid (Typhus) 

4. 	Intestinal (Ditok)
 

Parasitism
 

III, Discussion of the general evolution of the specific.
 

disease process: 

1. 	 Lx. Dyse-ntery: 

1. 	 child plays in ground, thus makes haid dirty 

2. 	 child eats fruits %ithout"washing 

3. 	 in evening, child has minin'zl diarrhea 
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4. 	 or if d-y child?' atiicte :sot affucted 

t'. refore, m.z unclean dsmore fo 

5. 	 so child dia'rha recurs and becomes worst., 

Also there is acco-panyirg abdominal pain 

and 	fever.
 

2. 	Discuss alsQ other diseases patterned after dysen­

tery.. 

IV. 	 A. Sources and Causes of Co;.municable Diseases through: 

1. 	 Water contamination 

2. 	 Food, Flies, Fingers, and Feces 

B. 	Control by:
 

1. 	 Water chlorination 

2. 	1Constnction of toilets
 

3. 	 Construction of proper drainage 

4. 	Sanitary disposal of garbage
 

5. En- ironmental sanitation 

No. 9 Purify Water 

Steps: 1. Inquire about the source of water
 

2. 	Inquire about diarrhea
 

3. 	 M.ention the water-bcrne diseases - cholera, 

typhoid, and dysentery 

4. 	 ix.lain that water-borne diseases are due to 

water contaminated with bacteria (reinforce 

with cnvir'o.jcintal ssnitatic-n) 

5. 	 >.enticn chIorination as a method of elThi­

nating these bacteria found in water
 

6. 	 'leach how to chlorinate water 

7. 	 Encnurage the practice of -,water chlorination. 



. 10 Ifo rm 71bGut ort c . 

I. 	 Discus:i the I,": ince of horticulture 

A. 	 Its relation to good nutrition 

1. essential nutrients derived from home garden
 

products
 

2. 	 freshness 

3. 	 economic reason - affords savings 

II. ,lechanics of Horticulture Program 

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 outs varieties of garden plants - promote. 

the raising of malunggay, agbate, gay, etc. 

3. 	 Five Lechnical 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 locally avail­

able fertilizer i.e., horse, cow or carabao 

manure, chicken dungs. 

d. 	 care for growing plants including chenaic.. 

trate... nt, weeding if possible. 

B. 	 Househod's without Ex-4sting Home Garden (witl 

available space)
 

1. 	Find out the reasons for the absence of I...... 

gardens 



a. 	 presence of stray ani..ls - let .he owner 

of such animals tie the animais or encou­

rage the farmer to fence ith avw.ilable 

materials such as kagingking, salirap, etc. 

b. 	lack of personnel
 

C. Households without avflable space for home 

Gardens -

Encourage use of seed boxes, cans for such 

purpose. 



Appendix 3
 

STRATEGIESDISTiIBUTIONCAPSULE 

OR VILI -GE COUNCILARA ,IGAYSTRATEGY i 

VILLAGE COUNCIL I 

COOP .AITORS 

ICh.ILD 

SCHOOL TEAChERSSTRATEGY II 

VIGIOE Cuj1CT 

0 TEACl iESHOOL 

1
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STRATLGY III YOU17H GPOUPS 

ChILD~ 

STRATEGY IV H-EA LTh TEAM 

F* -72 -1111ir .T'", 

ChC-1 



Persons and officials involved in the Project:
 

FIRST :i-1.R
 

A. CUINKhLL UNIVE.7 TY 

1. Dr. :ichael C. Latham - Co-Associate 

Z. Dr. Barry Pnpkin - Cc-Associate 

B. CEBU Ih5TITU-, OF I,! E 

1. Dr. Jacinto Velez - President, CE4 

2. Dr. Constancio C,mcmot - Dean, A-! 

3. Dr. rthrra T. Panopio - Consultant Patholoist 

4. Dr. Jesus Ravanes - Consultant I,,,ha l.,-io-st 
5. ISS rl inaa ?esta o - Consultant .utriti--nist 

6. Rar. Gustavo Sasis - Consu].tant Horticulturist 
7. 1],s. Lydia AdlawP~n -:.edical Technologist 
8. 1r.; Clemente Histori!!o - edical Tecnologist 

9. Miss Na:neste jaconero - '.,edical Technologist 

10. Miss Veronica. Vocal - Clerk-'ypist 

11. Mr. Nicasio Setrina - Driver 

C. VITA-iN A ST'iF' 

1. Dr. Floren-,o'- S. Solon - Project Director
 
2....D' 11. -e Dejuty Director
 

Co-:n:estigator3. Dr. Jeremias U. -. Inurilo 
4. Dr. c V. Arrn! e3h.. rch '-ys. C I 
5. Dr. Joseph D". C-racicsa - escir h Ph.,;sician 

6. Dr. ::,.:3o-.uiel D. Pilones - E.sos(ear,.h ?hYsician7. . . oO -c cant 

0. i. s .- :res P. " t - H's,.ch AS.s tatntr, 

9. '.s.Vtoria de - .::arch ' t'uL la ?eiHa Z_ 

10. Yr. " " " A. C-balles - ,lical Tc...olc .. 
J si. La.-,van -edica -. c.noloist:.is '-iluer..a ­

12. ,ie.zs A. crk-Typis.s"die.:hcnvinta 
13. s 'C C"an -C - ­
i!, h. P:r( ,ilas - CekDie 

2'3. IC. Ch.* C. [r:o - .a," ' ducator 
16. C ..,LjSn 1.o;.'ro.;o - untrx'-wer 

17. '5. J):; 'aP:' l'a - .1nt.rvi~wer 
i1,. ........ 'd-:...a interviewer
ri.- ­

: ~~~ n:q.6 rvJewe"&]Tt ~ 
trso! ".""1 w19. Trs. r 

20. iss tta g - intervicwer--.. r 

21. 1.'.1. .": Fortuna - Intcrviewers 

.:. LaSericawr22. 1"is. 'orrs - i3 
23. !i-s Luzvi inda de Cu:m'Tan - Interviewer
 
24,. '-r. Yioronda C. Labuga - Interviewer
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SECOND Y-EAR 

A. CO-thLL ui,,iVE.SITY 

C. 	 Co-Associate1. Dr. CchaelLath=m 	 -. 

2. Dr. Barry Popkin 	 - Co-As;ociate 

B. CEBU LNSTITTE OF YDICII 

1. 	 Dr. jacitc Velez - President, C
 
-Dean, CIV


2. 	 Dr. Constancio Camcmot 

' " Panopio - Consultant ?ath, -o tt3. Dr. iarra 
4. 	 Dr. Jesus Rawn-s Corsultant 0P-haL, 'Oloist 

- Consultant Horticulturist
5- Nr. Gustavo 	Sasis* 

- zedical Technologist6. 	 M-s. Lydia A-lawan 
- Medical Technologist7. MLlr.ClEmuiente Historillo 
- Ledical Technologist. Miss 11anette 	 Jabonero 

9. Ir. Eicasio 3ezrna 	 - Driver 

C. VITAMIN A STAFF 

1. Dr. FlorentiSno Solon 	 - Project Director 

2. Dr. Toirnas L. Fernandez 	 - Deputy Director 

3. Dr. Jos;ech D. Graciosa 	 - Research Physic-ln 

V. Arong 	 - Riesearch Physician
4. Dr. Asu'-cion 

.. lc5 Fe;earch A:,i:canL* 

,o.4 " ,,ros P. iasuco 	 - .... earch A\331snJ3t 
- .rchnseAsitant

7. M1-rs. Victoria de ia Peia 
8. Mrs. Ruperta Caballes 	 - ,Edica .. 

9. 	 Miss Guil .'r. La payan - Medical Tec-nologist 
us-.Ich10. 1.trs. tr""tta "' :obo -	 e 

II. Lr. d1rnar" Lanutan -	 Reserch Aide 
12. Miss Ocdi-a T. Sa-a -	 C"-'ry:}'it 

Nlla-	 - C -D':..13. Mr. Pedro 
i " 	 -e T alt-hvie,.-r/ jly Health Aide=- ca-or 

14. 'rs. Celsa .-Pono 
- .15. 1.Mrs. Carmen Logrofo 	 . - H 

- Interviewer/M1-A16. Mrs. Josefina Padilla 
- Interviewer/iriA

17. Mr. Bienverdo Holganza 

*First six months only. 



THID Y.i 

A. 	 CORiEEL UNIIVLR6IY 

I. 	 Dr. >ich,.L C. 'Latham - Co-Associate
 
- Co-Arsociate
2. 	 Dr. - ry- Pcpkin 
Researcn Assistant3. 	 1,-ss :,da 'eo-

- Research 	 Assistant
4. 	 Mrs. Susan 

-Programmer

5- r. Eduardo Reyes 
6. krs. Letici. Buela-Dizon 	 - Secretary, AA 

B. 	CEBU iNS'ITUE OF I*DiC!1 

-President, CIM1. 	Dr. jacinto Velez 

2. Dr. Jose V. Paradela 	 - Dean, CIM2.Dr. arrT Panpo-
 Consultant 	Pathologist
 

7 i -	 Consultant Ophthamologi3. 	 Dr. Jsau Ravane 
- Medical Technologist5 Mrs. Lydia Adlawan 
- Medical Technologist6. 	 1r. Cle.mente istorillo 
- Yedical Technologist7. 	Miss Nanette Jabonero 

8. r,. icasio Setrina 	 - Driver 

C. 	VITAMIN A STLFF 

- Project Director1. 	Dr. Florenti o S. Solon 
- Deputy Director2. 	Dr. To,..as L. Fernandez 
- Research Physici&n3. 	 Dr. Yolanda Cabaron 

L. 	 Dr. Jcsech D. Gracicsa - ..... rch Physic~an 
. es - %s!drch jysici'.f5. 	 Dr. Execuiti._ D. P 

/0. . " ilas,os F. .a!u;o Rese.%rch Assistant 

- Research Assistant7. 	Mrs. Victoria B. de la ?efia 
8. Mrs. kuperta Catalles 	 - Eedical Technologist 
9. 	 ,iss Ouillerra Lam.amyan - Nedical Technologist 

M-iss C..arito ... da - ',Cdical Tchnologist10. 
-	 :%iea"ch .. 	'rs.' arietta Ho :e 

12. 	 1,"r.BErnrd Lanutan - Research Aide
 
- Cierk-Ty~ist
13. iss Gadiva T. 3a-a 
- Health ,ducator24. 	 Cc"a ilono 
- Intcrviewer/F&,,.15. 	 'rs. Carmen i,o.'ro:io 

Tnterviewr/FhA16. La >a 	 lla 
- In .- /dAA17. "r biu:~v,:ni'.io--. oanza 

S' 	 chnologist 

19. 	 scra fknicl - 1i%Medical Tcch.rologist 
,ia Canzue - Interviewer .. "'; 

.... .1 era "'• Interviewer 
20. Mr's. 	 2,"ar 

22. Mss ie-ncia :,i.llon 	 - Int-cvi cwr 

23. 	 iss ,ta kosafa - Interviewer
 

c,:aia dottoOrs. - Interviewer
21. 
25. M..r,.Purita Ti.g 	 - Intcrviewur 

26. Mr. ,aio Villaherir.osa, Jr. 	 - Intev'icwer 

27. Miss Fe Villarico 	 - Interviewer 
- Training 	Coordinator
23. Liss Rosario P. Soriaga 

29. 1r. Ccsar Dugtai 	 - Horticulture Assistant 

30. ".r. Nonoy Ceniza 	 - Horticulture Assistant 

- Science Aide
31. I.Ir. Generoso Pena 

http:biu:~v,:ni'.io
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