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Prelace

Thisc reporv to U.5.A.1I.D. constitutes the final report in respact
to "Research to determine the éost and effectiveness of alternate wmcuns
of controlling vitumin A deficiency"” and "Evaluation of three alternate
strategies to prevent xerophthalmia ir children in the Philippines".

Thece projects in the Philippines received support from U.S.A.1.D.
for the Cornell component. ther financial assistance was received from
the National Science Develcpment Board of the Philippines and from thé
World Health Organization :n Geneva. UKNICEF donated vitamin A capsulés
and Hoffmann-La Roche provided valusble technical assistance. Unicn
Chemicals (Marila), the Philippine associste of the Ajino Moto Compani‘
of Japan, cooperated with the team in the fortification of their prod@ct.

Assistance has been received from numercus people in all these |
orgarizaticns and in others during the three years of the project. We.
are grateful to all of them and to the staff of the Office of Nutrition
ot U.5.A.1.D., all of whom made the completion of the task possible.

The government of the Philippines and the Kutrition Center of the Thil-
ippines provided cooperation. Above &all we are cxtremely thankful to .
the Tamilies in the 12 barangays in Cebu who were central to the studyu
and whose patience, cooperation and friendliness were essential and muéh
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
INTRCDUCTION

This pilot project attempts to systematically determine
the best programs f~T eliminating xerophthalmia in the Philip-
pines, The goals are to:

1, Determine the magnitude of xerophthalmia, or severe

vitamin A deficiency in one region in the Philippines;

2. Understand the relative importance of the various
factors associated with xerophthalmia;

3, Design optimal programs for eliminating and prevént—
ing xerophthalmia for different ecological condi-
tions; and |

L. Determine the nutritional and economic effects of
each program after the programs hay~ ~rerated for
one and one-half years.

The need for systematic planning to develop useful
strategies and programs for combatting malnutrition has become
widely recognized in'recent years. This stgms partially from
the major changes in the perspective on human resource develop-
ment and the numerous technologicél 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

society. These previous investment-oriented developmental
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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 nutritinn
strategies. This would jdeally include four steps:

(1) a determination of the magnitude of the general or spe-
cific nutrition precblem; (2) an understanding of the import-
ance of various determinants of this nutrition problem;

(3) an analJSlS of the optimum means of eliminating, alle-
v1ating, or preventing the problem, and (4) an evaluation
of the health nutritional and economic benefits resulting
from its elimination.

The 1970's represcnu the decade of equity considerations
for many 1nterested 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
well as through enhanced‘employment opportunities, etc., Thé,
term rural development is often useo to represent the confluence
of all these interests as it relates to rural areas. It is
recognized that in the past many developmental programs intended
to reach the bottom 30, LO or even 50% of the population simply
have not met this goal.

At the same time, advances in agricultural, nutritional,
and health technology have allowed some mutrition intervention
programs to be developzd within the present framework of most
low—income nations without waiting for major economic transi-
tions to take place. Examples of this are the Green Revolution

and malaria eradication. In the nutrition area, recent advances
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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
of children with massive dose of capsules of vitamin A.

Tae Nutrition Planning Process and This Filot Project

The first step was the determination of the general nutri-
tion problem. This included the jdentification of the particular
segzent of the population affected (age, sex, rural/urban, etc.)
on the island of Cebu through the use of household and indivi-
dual distary surveys; biochemical, anthroporetric, and clinical/
medical examinations.

The second stage proceeded at two levels. One level exa-
~ined the various factors related to xerochthalmia in a strict
cause-and—effect framework; The nutritional problems were
viewed as an aspect of health and examined for the medical,
environmental, as well as nutritional factors. This analysis
determined where nutrition intervenpion can take place.

The second level considered the possible nutrition inter-
ventions with other non-nutrition programs. To m;xindze or
improve the nutritional status of a population or any target
group, numerous points in a social system need to'be examined.
There are many ways to improve the nutritional status without
direct nutritional intervention. Some of these are: the pro-
vision of jobs; subsidization of food through price manipula-
tion or direct distribution; technological change to improve
tne yields or nutritionzl content of wvarious food crops; and

the elimination of infectious diseases which interact synergis-



-4 -

tically with food ingestion to increase dietary needs or
to cause malabsorpticn. It must be determined nuW interven— -
tion, through these and other non-nutritional approaches,
would substitute for or be complementary with direct nutri-
tional intervention such as éhild feeding or fortification
programs.

Once the link between the various forms of development
énd nutritional change are made, the point of nutritional
intervention is determined. Often, of course, nutrition inter-
vention programs will not be as meaningful in the broad context
of national development.as other developmental programs will be,
It is importanﬁ'that the nu£ritional programs not be de?eloped

in a wvacuum,



CHAPTER II
BRIEF BACKGRCUND OF VITAMIN A DEFLCIENCY¥
A. Introduction -

In natural situations a pure vitamin A deficiency
seldom exists as an isolated condition, especially in Akia.
Rarely does the deficiency of Vitamin A occur without the
presence of other nutritional deficiencies or in conjunction

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

presence of infectious and parasitic diseases which often are
interacting synergistically with malnutrition. Thus the con-
ditions of interest here, xerophthalmia and keratomalacia,
occur concurréhﬁly'with dietary deficiencies such as protein,
calories and riboflavin and with diaérhea and other forms of
infectious or parasitic disease, Vitamin A deficiency produces
a variety of pathdlogicai lesions but this study is concerned
chiefly with the deficiency as it relates to the eye and to the
resultant blindness, mortality.and morbidity which are the most
significant consequences of this deficiency.

Yerophthalmia is the general synlrome which.éovers all
eye 1esiops‘and thé general public hea’th problem implied in
vitemin A deficiency. The affix xero- suggests 2 df&ness,
Justerless condition of the eyeball. Keratomalacia relates
to the softening of the cornea with ulceration and loss of
vision.. The root malacia differs from xero as it is the
weakening, softening and melting process which follows xeroph-
'thalmia. This last stage of xerophthalmia may develop very

rapidly.

#This discussion rerresents the synthesis of many scientific
sapers dealing with various aspects of vitarcin A and xerophthalria.
\ more detailed study will document these sources at a later date.
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Vitamin A includes the preformed vitamin A (retinol) or

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

utilization by man while the preformed carotenes must be con-
verted to vitamin A in the intestines of man. It should be
noted that the preformed A is four to six times as efficient
as the beta carotene in that much of the beta 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
‘procésses 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) Hesistance to infection - a deficiency lowers the
resistance to infection in general and especially
lowers the integrity of the epithélial tissues;

Vitamin A is synergistic with almost all infectious
diseases in which the relationship has been studied.
Children and adults with xerophthalmia'are hiéhly
susceptible to infections, particularly the respira-
tory and genito-urinary systems. ‘

b) Reproduction — vitamin A is essential for the normal
fuiictioning of the reproductive system;

c) Utilization of dietary protein - The addition of vitaﬁin
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 cormon
occurrence for those who have suffered from xsroph—
thalmia. O(ften 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 xeropnthalmia,
274 were blind, 59% had greatly reduced vision and
only 14% had undamaged eyes. lcLlaren estimated
that a minimum of 1 in 800 children surviving the
age of 5 in Inaonesia would be totally blind from
Xerophthalmia,

e) Mortality — vitamin A deficiency greatly increases
the mortality rate of children. Between 25 to 60
perscent of those with xerophthalmia die, Cbserva-
tions in India suggest 50 per cent survive while in
areas of horth Africé survival may\be a rérity. At
the saﬁe time, many children wiﬁh.xerophthalmia die
of kwashiofkor or nutritional marasmus who might
otherwise survive and become blind.

C. Iwutritional and Biochemical factors
Two of the key processes wnich determine the effects
cf dietary intake over time on the human organism's vitamin
A nutriture are the absorption and conversion of the preformed
beta carotene. Tne biosynthesis (conversion) of vitemin A

from beta carotene takes place maeinly in the intestinal mucosa,
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during the absorption of dietary B-carotene. The presence
of various diseases interferes with this absorption process
of eitner carotene or vitamin A. Acute febrile infectious
disease and perhaps also diarrheal disease have a trigger
effect, which cannot 2lways be explained by depletion.

Basically the provitamin A (carotenoids) is converted
into retindl (vitamin A) and then absorbed. Fat affects.the
amount of carotene absorbed since vitamin A is a fat soluble
Qitamin. Protéin deficiency markedly depressés the intestinal
conversion of beta-carotene. After absorption, the nutrient
15 either utilized or stored. A study carried out in India
showed that mild protein calqrie 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) in1human'p1asma while vita-
min E affects the utilization and alsoc the storage of the A
in the liver. Scientists are finding that some vitamin A is"'
stored in skin and muscle.

Previously it was mentioned that vitamin i affects pro-
tein metabolism, reducing the utilization of fhe 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 lwashiorkor or xerophthalmia will necessarily
occur concrrently. Kather, this means programs which provide
protein and subsequently accelerate the rate of growth in

children, may produce tihe appearance of xerophthalmia.
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4n unrelated but important factor is the effect of mater-
nal nutriture. Foor maternal vitamin A nutriture results in
a 1ow's£orage in the unborn child and a low content of vita-
min A in the mother's breast milk.

There are saveral biochemical indicators of vitamin A
mutritional 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_é biopsy of liver tissue taken with a biopsy needle injeéted
into this organ. Although this test is very useful, it may be
painful, it produces side effects and complications in some
patients and was not utilizad. It is not a field test. Deter-
minations of the levels of vitamin A (retinol) and of carotene
in the serum (plasma) are the two basic methods. Also there

is some evidence of a poor correlation between vitamin A in

the liver and the plasz2 unless the deficiency is very severe.
The same is true for clinical symptoms of vitamin A deficiency
and serum A levels.. rart of the explanation mgy be the storage
cf vitamin A in the skin and muscle.

The serum carotene, on the other hand, réflects recent
dietary intake. Beta-carotene is not stored for very long;
it is converted to vitamin A. The finding of low carotene
levels is informative as to the type of diet consumed over
recent weeks and months. There is a problem with the serum

carotene because more of the carotenes are not converted to

retinol.
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The guidelines for interpreting the biochemical data
are supplied by the Interdepartmental Committee on Nutrition

for National Development. These are found in Table l.

Table 1 Biochemical Data Interpretation’
ICNND

Deficient Low Acceptable High

1. Plasma vitamin A :
wg/l00mL - - 10 - 10-19 20-49 z50

2. Plasma carotene .
ug/lOO ml 20-39 L0-99 =100

Pregnant women

Trimester 1 20-39 L0-99 =z100
Trimester 2 30-79  80-199 Z 200
Tripester 3 LO-79 . 80249 =250

¥Sorum 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—cérotene. The importance of these distinctions lies
in the relative effectiveness in each in p£oviding the neces-
sary tiological activity for the human body.

The carotenoids are not utilized as efficiently as
retindlby the human body. The ‘standard relationship is 1 ug
beta-carotene equals ,167 ugvretinol or beta-carotene is one-
sixth as efficient as retinol. -The other carotenoids are much
less efficient than beta-carotene and are given a retinol equi-
valence of one-twelfth. The other standard of measurement for
vitamin A activity is International Uniks (IU). One I.U. of
vitamin A.is equivalent to 0.3 ug of 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 dieté of developing areas are fruits and
vegetables—-predominantly the green leafy and yellow vegetables.

Sources of Vitamin A

Foods cont2ining previtamin A as retinol are fairly

. expensive and consumption may be prohibited by religious or
cultural mores. It occurs widely in animal tissues, especially
in the livers where it is stored. The fat content of the meat,
milk or fish may be important; the retinol is often found in
these tissues. Thus lean meat or fish and milk from which‘:he

fat has been skimmed are almost devoid of vitamin A. While
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fish provide an excellent source of vitemin A, sun dried fisn
loses most of its vitamin A value. "Eggs are an excellent
source of retinol and may prove to be a practical method of
supplerznting vegetable diets."

Beta-carotene is found in 21l the green parts of plant:
Green leafy vegetables, such as the young leaves of Ipomoea
(sweet potato and swamp cabbage), cassava, amaranth, horse—
radish, etc. are rich sources of carotenes. ...Fresh imma-
ture legumes (green string beans, lima beans, peas, etc.)
before they reach the mature dried stage (grain legumes) are
also good sources of both proteins and carotenes. Breast
milk is another important vitamin A (preformed) source. For
infants.breast feeding is of unquestionable importance in.fore-
stalling vitamin A deficiency.

Beta—carotene is also found in abundance in red palm
oil, carrots, mangoes, papayas and other yellow vegetables
and fruits. Red palm oil, a very rich source of beta-carotene
is extensively produced in West and Central Africa and parts
of the Far East. It is often used to treat iérophthalmia,
Coca, consumed in thé highland areas of Bolivia, has a high
carotene A content. |

Carotene and retinol are relatively stable towards heat
and in the canning and processing. In some cases such a2s carrots
the foodstuff must be cooked to release all of the carotene. At
the same time traditional techniques such as the drying of
leaves and the storage of vegetables such as squash do not lead
to a loss of carotenz. Extensive exposure to the sun (e. g.y
sun dried fish appears to be the major cause of carotene or

retinol loss,
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Often the main staple.determines the diet content of
vitamin A. Wwhen it provides little or no carotene as in the
case of rice and white corn, the incidence of xerophthalmia
is vefy high. Thus the rice-eating populations of Asia and
the Far East usually consume lower amounts of carotene than
do those whose staple is yellow maize, sweet potatoes or millet,

Hequirements

The fequirements for vitamin A, expressed in weights
of ug, vary 5&vagé.and séx. The recommended'daily amoung of
retinol for an adult is 750 ug (micrograms). An amount as

low as 390 ug retinol per day is required to prevent visual
symptoms of vitamin A deficiency in adults. During pregnancy
the recommended daily allowances (RDA) remain constant; however,
lactating women have an DA of 1200 ug retinol per day. Growth
requirements are greater for infants. At the end of three and
five months 420 ug/day or aboﬁt 65ug/kg. and 50 ug/kgz, res—~~

pectively are recommended. Table 2 reporté the recormended

levels of retinol.



Table 2

Recommended Intake of Retinclat Various Ages

Recammended Inter- Recormended
Age intake ug re~ national Age intake ug re- I. U,
tinol per day units : tinol per day
0-6 months 1/ 7-9 years 400 1333
6-12 months 300 1000 10-12 years 575 1917
1 year © 250 833 13-15 y=ars - 725 - 2417
(boys-girls)
2 years - 250 833 . - -
16-19 years 750 2500
boys-girls '
3 years 250 833 (boys-girls)
L6 years 300 10C0 Adults 750 2500
: (man-woman)

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

1/ For infants 0-6 months, it is accepted that breast feeding by
well-nourished mothier is the best way to satisfy the nutritional
requirements for vitamin A. :
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E. Etiological Relatiénships
The incidence of xerophthalmia differs from area to area.
with the same vitemin 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
urbaniz;tion and numerous cultural forces. This section sﬁm—
parizes these factors, in particular the issue of age and sex.
A common profile begins with the pre-school child who |
is undernourished but does not display clinical symptoms of
xerophthalmia or any other form of malnutrition. Then the
child becomes infécted with a serious gastrointestinal or
respiratorj infection at the age of 3 which precipitates xeroph~
thalmia. A month later the child's vision becomes blurred and
the mother takes the child to a local clinic 20 miles away.
But, it is too late. The child's condition is irrevefsible
and eyesight in both éyes 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 1s
low in these nutrients. In Java, the vegetableé aﬁd young
pulses are placed in a soup (sajur) along with peppers and‘
other spices. fhis soup is very spicy and many children
refuse to eat it. Thus, the children consume very little caro~
tene. In some areas in Java among the poor there are periods
. right before the rice harvest when no sources of caroteﬁe are
available and the dietary-related incidence of xerophthalmia
is high. In Europe, werophthalmia used to appear in the spring

after the provitamin A reserves were exhausted at the end of

a greenless winter.
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Other examgles of dietary causes are kwashiorkor and
the resultant effects on the metabolism of vitamin A, a low
intake of dietary fat lowering the intestinal absorption of
all forms of vitamin A (especially the carotenes), and a mal-
distribution of food in the family resulting in the good
sources of retinol and beta-carotene being given to the child
very sparingly. In one study of 180 children with xeroph-
thalmia, 90% of the children were classified as malnourished.
Disease

The direct effects of various diseases on the absorp-
tion of retinol and carotene were already highlighted. Most
authors associate the average case of xerophthalmia, especially
xeratomalacia, witn diarrh2a, measles, tuberculosis, hookworm, -

4fever or ascaris. The diarrhea months occur simultaneously
with the highest incidence of xerophthalmia céses 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 of herb infusions. This exacerbgtes the problem, .
Xerophthalmia cases frequently come in waves. These prove to
depend rather more on epidemiological. variation of the conta-
gious diseases of childhood than on seasonal variastion of food
intake. Some conflicting evidence on the relationship between
xerophthalmia and diarrhea has been presentéd. .

The best documentation of the effects of various diseases
on the incidenee 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

jnfection. In Uctober to December, the cold season, the inci-
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dence of respiratory infection was high. The incidence of
xefophthalmia 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 tims, 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

Xeropnthalmia is felt to be a poor man's disease. Rarely
is a case found among middle income or rich children. For examole
in Jogjakarta, Indonesia, Gomen 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 sm2ll metropolitan areas. Alternately termsd bustces,
jhuggi, jhonpris, urban barrios, or shanty towns, these urban
villages or squatters colonies are the scene of some of the
most seridusly malnourished children, The existence of most
inhabitants in the urban villages is merginal; the chief occu-
pations are the crafts of basket-weaving, clothes washing, etc.,
and similar marginal urban occupztions such as pulling ricksiaw,
or selling sugar water on a2 corner. Often their destitution

forces them to resort to bsgging.
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These people carry their old food habits with them to
the cities. They often will consume only the same grains,
fruits and vegetables which they had aveilable in their ville-
ges. Grains are obtained, though they may be much more expen-
sive. These staples will be purchased first. However, the
more perishable fruits and vegetables often cannot be obtained.
When they are available, the quantity purchased is much less
than that same family would have consumed in rural areas.
Another factor is important. In rural areas,rany of the fruits
and vegetables are consumed with little or no cost. Vhen a
price is placed on these foods, families are most likely to
‘consume less of them and more of their staple food which is
usually low in carotene. |

The uﬂavailability of fruits and vegetables.in the
urban market is a second factor in the different levels of
consumption of these foods in urban and rural areas. In the
PhilippineS'fruits and vegetables are usually produced as a
ca;h crop by the Chinese. Most often farmers normally produce
only for their own consumption.

There are detrimental social forces which become import-
ant in urban areas. The advertising of commercial food induce
many families to purchase these much more expensive'foods and
their nutritional status suffers. Or, the mother may be forced
to work and be unable to breast feed the baby. The substitute
of powdered milk or other forms of baby miik is diluted or fed
in smaller quantities to the child. Often the skinmed milk is
not fortified to replace the retinol lost with the skimmed-—off

fat.
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Before World %War IL xerophthalmia attracted much attention
in Singapore where it was related to the use of artificially fed
jnfants. 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 skizmed milk are fortified
with vitemin A.

Age-Sex

Incidance of xerophthalmia trends in age rates are the
same for males and females. The peak incidence is during the
third year. The incidence is much higher among males; this
gep increases with age. The sﬁatisticé vary slightly but the
general ratios are about 58% males: 427 females for preschool
chimdren age 2-5; 85% males: 15% famales, 2ges 10-13; and 873
males: 13% females, ages 14-24. Oomen and Ten Doesschate feel
this bias toward the m2le sex (higher incidence of xerophthal—
nia) is.an intrinsic factor just as is the relationship between
xeropnthalmia and protein malnutrition,

In the geograpny of xerophthalmia, cligate plays a role
far different from what one would suspect. The humid, rich
and green tropics wiere carotene sources are plentiful, espe-
cially in the Far East often have a high incidencé of xeroph-
thalmia. These also are the rice-eating areas and the areas
with the greater incideﬁce of gastrointestinal infecﬁion. Alsé
these are the poor and more highly populous areas.

A very high incidence is found in the slums of Manila
and Cebu City, Szigon, Dacca and the large cities of Southern

India such as ladras and Hyderabad.
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Among the regions of £he world the most prevalent and
serious problem is found in South and Eastern Agia, the Far
East, North Africa, and parts of the Near East. And a less
serious problem is foﬁnd in Central and South America, and
North Asia and East Africa, The lowest incidence in the
developing world is in West Africa where cooking in red palm

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



CHAPTER 3
VITAMIN A DEFICIENCY IN CEBU
A. Survey Design

The survey was concducted in four ecological zones:
urban squatter and slum areas; urban barriocs (fringe of cities);
coastal barrios; and hinterland semi-mountainous barrios. These
areas were selected because they represented four ma jor economic
and nutritional geographic groupings in terms of diet, markét
accessibility, sanitary conditions, labor markets, etc. This
means each area may have different public health problems or
have the same problems caused by different factors. Further-
more, ‘the delivery systems for public services such as health
and nutritional care may be very different.

Three separate areas were selected in each zone. This
was done so three different programs could be run concurrently
in separate areas within each ecological zone. Also the repre-
sentativeness of the survey data is better. This design is
shown in Figure ). for three possible prog;aﬁs in each zone.
There were approximateiy 100 children aged 1-6 and 40 children
aged 7-15 selected from each of the twelve éreas for a sample
pupulation of about 1700 children. Stratified sampling proce-
dures were followed by obtaining the hecessary socioceconomic,
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 7-156 were

taken per section.
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Figure 1
RESEARCH . DESIGN
FOUR ECOLOGICAL ZOMES
I . 1I III v
URBAN | UrBAN [ RURAL RURAL
GUATTER | FRINGE COASTAL HINTER-
. BARRIO | -
» O ®
PRI M3G CAP- PHI MSG CAP-
SULE SULE

12 AREAS

. EACH ZONE

DIFFERENT ECONOMIC, HEALTH, DIETARY CONDITIONS

SAMPLING BASIS
NO COMMUNICATICHS BETWEEHN 12 AREAS ACCESSIBLE

SIZE; OVER 300 FAMILIES EACH
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B. Demographic and Socioeconcmic Background of Sample Population
Nestled in the middle of the 7,000 Philippine Islands is
Cebu — the center of trade and commerce for the central section
of the Pnilippines and Cebu City, the second largest metropolitan
in the country. The cultural heritage of Cebu is rich and old.
It was a major port of commerce with Chinese, Cambodian (Sawank-
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
Lapulapu, a warrior-hero there., The Spanish era began as .
Cebu's (Zubu then) Rajah and his wife were baptizedias Christians,
since that time people in Cebu City have developed from
a fishing and trading center into a busy center of educatlon,
industry, and commerce. The metroponlitan population is close
to a half million pzople who are especially famous for their
very swest mangces.
Cebu has a moderate clicate withlabout 70 inches of rain
a yéar. It isvsheltered by islands on all siges and does not-
suffer from the Sefious typhoons which a}fect many of its
neighbors., Coconut apd corn are the principal agricultural
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

hinterland barrio which has many houses nestled on the top
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of mountains to the beautiful coastal barrios to some squatter
areas which can get semi-flooded during the mild monsoon season.

The sample population is quite homogeneous. Over 95% of
the sample is Roman Catholic and most of the remainder adhére
to religious groups which have split off from the maié Catholic’
Church for politicai reasons. Other than 1-2% of the people who
have Chinese, Moslem, or Spanish (Mestizo) background, the rest
fall into a Filipino ethnic group. No big cultural differences
separate these groups like one would find in India b°tween two
castes in the sam2 village. Cultural differentiation based on
caste allowed Levinson to understand many behavioral character-
istics based. on whether a houséhold was a Jat or a Ramdasia.
Among the Cebuano sample, no ethnic, occupational or income
group held to a pattern similar to those found in other regions
jn India and so many other countries. Similar differences would
be expected in the Negrito and Moslem areas in the Phlllpplnes.
The belief and other behavioral patterno which exist in the
sample population appear to be based on numerous other factors
which do not a2llow a simple delineation of groups.

The populatioh is young. Of the persons studied in the
662 families, the majority are under 12 years of age and 64.25%
are younger than the age of 20. Partially this is the result
of the more rapid population growth of the Philippines. How-
ever, the sampling techniques of accepting only families with
at least one child younger than seven was important in produ-
cing such a young sample. According to tbe 1970 Philippine

census, only 53.15¢ of the population was younger than 20,
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The rapid Filipino growth rate results in large family sizes.
Among the sample the average family has 6.1, members. The
inclusion of relatives and other non-nuclear family members
who live in the same housg raises this averagé to 0.77 peoples
per héusehold. The size'of families is larger in the rural
areas (see Table 3). Also both the family and household size
jnereases with rising incomes. Income quartile 1 represents
25% o.E: phe familing in L owwd of bhett Todly dncow wbile
quarbile hovepressabs tae gueddbe L bighant nccmi,

Thi sample populabloo s very oo The avernge houge~
hold per capita iocow? Qo 27k. The coaas are Viphezi in the
rural coastal baceics and iowest in e souato e areid (Jatile h).
There is & large facrease i mer copila licome Lietwezan the first
three and the Tourth income quartiles. C This 3o repeasntative
of the large income disparity between the rich and Lhe poor in
this region. Those ineosr aeartiler romp the Boueehelds ac—
cording Lo thelr colaiilve cosihion -‘vi,}_::'n_y.' Lhoin own vone,  Thoe
tha dnscome rangn of ool oaoidde Ceovi o none B0 GO,
lh:” quoitd e breatdom iinu about ooyl Pl (';nv:.-"u'}.l(-;'
or AU poe quartilo por e g ases copently G i ape dysis
oy b v v e e Lamtoaed Bpen diet Sy Of variacs {BGLOrE
Letwaen Tneome olinnan.,

he sources of this household bincome for the batel sample
ave Foudl dn bable 5.0 Cozddh and el :['01"111.‘;.’0’:" (&rf".t‘:Lr.‘:i.i.‘,ﬁi‘j_.nan-
cing e 2 not dueliind e iy S e Ao whiah bow Bhe Lasis
o o creecedinr g U R ot i o, The fivon dnhoresting

Gonus oo bhako Tt 0 Ll et e hovscholc incaae Jese

thare kol 73, this an sornoeisingt . cowdlar Lo th vesulhs from
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Table 3 Size of Family and Heusehold
(Average number)

Family ‘ Household
size 8ize
Urban
Squattera e 6. 66
Barrio : 6,30 6.69
Rural
Coastal h 2 6.87
Hinterland 6.30 6.89 |
Total - 6.1, 6.77
Jnccme quartile
1 4,83 5.30
2 0.47 . 6.59
3 ' 6.50 7.1,
4 6.78 7.67

Total hoL 6.77
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Table L4 Total Household Income Per Capita®
(u.S. Dollars)

‘A r e a

Income -Urban Rural
quartile Squatter Barrio Coastal Hinterland Total
1 12 1 17 21 16
2 L5 k2 149 38 by
3 68 o . 85 o7 T
L 128 169 181 136 - 153
Total 63 T2 83 66 T

#* Tncludzs all cash and in-kind income sources but excludas three
families from guartile 4 with inccmes greater than 20,CCO.
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Table § Scurces of Total Household. Income (per year iﬁ U.S. dollars), Total Population
Contributions
_/ . oo . - from other
In-kind Income& : ' Cash Income : household
Garden Farming Fishing Farming Fishing Business members Total
pA ; % 4 g 4 4 [ house- Per Ca
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 Incomg
; ¢ Z_bj '
First 8.99 9 5.36 5 1.49 1 -2.50 = 1.84 2 67.25 A7 18,0, 18 100.46 16.01
Second 10.10 L 4.57 2 5.53 2 1.00 0 5.35 2 2,4,0.97 87 10.39 4 277.90 13,91
Third 14,06 3 7.23 2 5,41 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 1l 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 4L07.13 88 19.92 L 462,94 70.59

8/ A major value of in-kind income in Philippine government statistics, the rental value of owner-occupiéd 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).

b/ AN negative values are the result of all costs being attributed to the farming and fishing cash income during the
coding process and not being allocated proportionately to the in-kind aspect.
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a 1971 Filipino government study of income.  In 1971, T4.3% of
the Fastern Visayen families had an income less than $LL8.
Second, it is interesting to note the decline in the relative
centribution of in-kind income, especially from the garden as
housenold income increases. In the first quartile, 15% of the
jncrme is from in-kind (home production) sources and in the
fourth quartile, only 4% comes from these sources, Also the
contribution of household'members who do not belong to the
nuclear family declines from 18% in quartile 1 to 4% ih quart--
ile L. These are relative decreases, while the absolute con—
trlbutlon of in-kind and nonfamily member contrlbutlons to
household increases as income increases.

The fathors have more education than the- mothers but
the dlffer°n~es are sraller than is found between males and
females in most Asian countries. Most of the parents have
"3-7 yearé of schooling. The urban parents, in general, are
more educated than the rural ones. (Table 6)

' The last issue is the‘description of the wealth of this
population. Given the low incomes it is ﬁdt surprising that
most of these families possess few exbensive items. Tradition~
ally land hes been perceived as a key factor in the wealth of
most Filipino families. In the more densely populated island
of Cebu, we would expect this to delineate clearly the economic
position of most families. This does happen for the ricner
families.  The difforence in average land ovmed by the first
three quartiles and the. fourth quartile 1is almost one-half

hectare or greater than cne acre (Table 7). The difference
g
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Table 6 Distribution of lMothers by Education Level

(percent)
A r 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- 12.5 28.8 26.6 29.3 2".0
573/ 39.2  23.5 36.7 22-1 3L.4
8-9 11.4 10.0 10.1 - o 9.5
10-11%/ 8.0 . 10.0 7.0 7.0 8.0
_CollegeS/ 8.5 . _11.2 7.6 ~ 5.7 8.3
- Total 100.0 100.0 100.0 100.0 1¢€0,0
Distribution of Fathers by Education Le el
(percent)
A r e a
Education . Urban Rural
level , Squatter Barrio Coastal Hinterland Total
(years of schooling)
None 13.1 12.4 12.0 12.7 12,7
1-2 3.4 10.6 L.k 12.7 7.7
oy 15,.2 14.1 19.6 26.1  18.3
5~ 2.4 24,7 31.0 2.8 26.1
8-9 14.2 12,4 12.7 11.5 12.7
10-11Y/ 17.0 15.3 8.2 8.3  12.4
Colleges/ 13.6 10.6 12.0 3.8- _10.1
Total A 100.0 100.0 100.,0 100.0 100.0

/

)

i}

¥quivalent to grade school graduate
Equivalent to high school graduate
One or more years of college



- 131 -

Table 7 Total Land Ownership
(hectares)
Income
quartiles Squatter Barrio Coastal Hinterland Total
1 .0 57h .051 042 167
2 .32 .070 .0 .029 112
3 045 148 .110 .170 17
LA .888 .512 A7 <179 594
Total .310 324 .083 .255 246
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is even greater for thes families in the top 107 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 80CF
paying no rent; only 34.1% own any type of furniture other
than simple bencnes; 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. Xeropnthalmia 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 ofthe paraocular glaads of the goblet cells of the
conjunctiva dry up, leading to discontinuity of the fluid films
usually present over the su;face 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 causé.

In a broader senee, and in a public healﬂh 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 geheral
accsptance was that proposed by ten Doesschate which was based
on a scheme commonly used in Indonesia. The baseline figures

this’ study was accordingly classified 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
done in view of the diffculty in attaining desired objectivity
of oculer findings especially in the category of conjunctival
xerosis.

Serum A &alues were classified according to ICNND stan-
dards described earlier.in this report. |

2, Criteria for Community Diagnosis of Xerophth2lmia and

and Vitamin A Deficiency

' .Appliqaﬁion of.the cléssification alone for the pﬁrpose
of a;riving ;t“;lgonclusion as to whether or not a xerophthalmia
pnoblem4of public health magniﬁude exists in a comﬁunity has Se—
veral shortcomings. Certain of the indicators lend themselves
more readily thaﬁiéthers té field use, XiA, conjunctival xero-
sis, is especially liable to misinterpretation. In the absence
o: otber indicatofs a decision about the presence or absence

of conjunctival xerosié is highly subjective. The clagsifica-
tion alone provides no indication.as to.how serious the situa-~
tion may be in comfarison with past experience and conditions
elsewhere. Some criteria, admittedly arbitrary, that, when
fulfilled, suggest a froﬁlam of public health magnitude might
be.useful. The new_c}assification is based on only one method
of examination for assessing Vitamin A status — i.e., clinical.
Incorporation of biochemical assessment is desirable to pfovide

- additional information of an independent nature for community
diagnosis of xerophthalmia and Vitamin A deficiency.

The following point prevalence rates are suggested as

criteria:
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Clinical )
B in more than 2.0% of the population at risk
X2 + X3A + X3B in more than O. Old 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 meg/100 ml in
more than 5.0% of the population at risk
In a vulnerable population the presence of one or more
of'the three clinical criteria should be considered as evidence
of a xerophthalmia problem. The biochemical criterion is only
indicative of significant Vitamin A deficiency and may be used
alone if the objective is to improve Vitamin A status. The
value of corroborative evidence of more than one indicator
has to be streséed.

3., Prevalence of Xerophthalmia

Classification of clinical signs according to the
scheme proposed by ten Doesschate gave a very high prevalence
of conjunctival xerosis qualified only as conJunctlval wrinkling.
This was & problem that clearly emphasized the need for extreme
objectivity of clinical signs and the need for association of
wrinkling with other signs, which, together wili be highly sug-

' gestive or indicative of conjunctival xerosis:
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Table 8 :
pPrevalence of Xerophthalmia - 0ld Classification
per cent
CLASSIFICATION PREVALENCE
X0 - Only nightblindness present 0.1%
X1 - Conjunchival xerosis (dryness) with or 66.5%
without nightblindness, with or without
Bitot'!s spots ' ,
¥2 - Corneal xerosis, reversible changes of 0.6%
corneal epithelium
X3A - Irreversible corneal changes, loss of subs- 0.0%

tance, perforations

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

Xl - Scars, blindness, large or total whiteness 0.2%
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 vere sub-
sequently reclaséified accbrding to this and so many of those
casés pfeviously identified'aé conjunctivgl xgrosis on the |
basis of wrinkling alone, were excluded,

Detailed description of signs in this classification

js attached as Appendix I.
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Teple grcvalence of Xerophthalmia - hew Cln551f1cat10n
per cent

CLASSIFICATION 'SIGNS ~ PRIMARY PREVALENCE
X1A Conjunctival xerosis 2.0%
X1B Bitot's spots with congunctlval 1.73

xerosis
X2 Cornesal xerosis . 0.5%
X3A Corneal ulceration 'with xerosis | 0.0
X3B Keratomalacia | 0.0
SIGNS -~ SECONDARY

XN Night blindness 1.8%
xr Xerophthalnﬁa fundus -
XS _ _Corneal scars | 0.3%

N = 1715

The magnitude under the category X1A represents those .
cases with wrinkling and pigmentation only and were included
in that these were the only ones with a plurality of signs that
make up the synd£ome of X1A, although admittedly, not the major-
ity that is required. |

A total of A.Zz showed primary signs and some 2,19 showed
secondary signs, or a total prévalence of 6.3% for all categories
of both active and non-active clinical xerophthalmla.

Serum A values classified according to ICNND staﬁéérds
shoﬁed sane 57% of the sample with deficient and low levels,
40% normal and only 37 with high levels (Table 10). It is
recognized that serum A levels are qffected Ey a hdsﬁ of factors

like recent intake and disease and that expectedly, there would
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be children with low serum A values but without clinical signs
of xeropnthalmia and those with clinical signs but with high
serum values.

The serum A values were therefore not treated indepen-
dently but in association with other data collected; more sig=-
nificance was attached to the mean values in the ecologis groups
prior to and after the use of intervention methods rather than

to individual measurements.

-

Table 10 Distribution of Serum A
.+ per cent
mcg/100 ml ICNND Category . Baseline
balow 16 : Deficient 17
10-19 Low L0
20-19 Normal/Acceptable L0

50 plus High 3

It will be recalled that the first objective of the

study was to determine the magnitude of the- problem of xeroph-—
thalmia and that from a public health point of view certain
criteria have to be fulfilled. The application of such eriteria
to baseline figures showed that two of the clinical 2nd the sole
biochemical criteria were more than fulfilled satisfactorily; '
the combined magnitudes of corneal xerosis, Keratomalacia, and
corneal scars, and deficient serum A levels exceeded the cri-

teria figures of 0.0l%, 0.1% and 5% of the population at risk.
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Table 11
Baseline Survey Results vs. Criteria for Diagnosis of

Xerophthalmia and Vitamin A Deficiency

CRITERIA BASELINE
Clinical
.1 X1B ) 2.0% 1.7%
2 X2 + X34 +¥3B > 0.01% 0.5%
3 XS y 0.1% 0.3%
Biochemical

Serum A < 10 meg/100 ml » 5% 17%

‘A. Analysis of Nelated Factors

a. Ecology

In general, xerophthalmia was found to be more

prevalent in the urban than in rural areas, The highest

prevalence was found in the urban squatter areas and the

lowest in the rural cbastal areas (Table 12).

Table 12
Prevalence of Ocular Xerophthalmia by Ecologic Zone
per cent

Urban
' Squatter 10.6
Barrio 6.9

Rural
Cozstal 3.9
Hinterland L.l

N = 1715
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Wihen ocular xesropnthalmia 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 elther 1ow or deficient serum A levels

Table 13
Prevalence of Xerophthalmia : Clinical Signs Plus

Low or Deficient Serum A Levels

Urban
Squatter 6.0
. Barriv : 3.5

Rural
Coastal 2.9
Hinterland . ' 2.9

N = 1715
b, Sex

A higher prevalence of xerophthalmia was found
among males than among females for all age groups studied
and the difference is more prohqunced in the older chil-
dren. (Table 14)

Table 14

Prevelence of Xerapnthalmia: Clinical Signs Only
' by Sex and Age

per cent
1~6 years 7-16 years
Boys 6.2 11020-
Girls 555 l&.b-

N = 1715
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Matching the clinical signs with low or deficient serum
A levels shows a similar male preponderance of xerophthalmia,
which is again true for all age groups (Table lsi. Reasans
for sex differences in the prevalence of xerophthalmia might be
differgntial vegetable consumétion patterns and certain cultural

factors.

Table 15
Prevalence of Xerophthalmia: Clinical Signs Plus Low
or Deficient Serum A Levels

by Sex, Age and Zone

per cent
Zone A G E ¢ R O U P S
1-6 years 7-16 years Total
Male Female Male Female Male Female
Urban . ‘
~ Squatter L.3 5.1 12,7 4.3 7.2 4.8
Barrio 3.7 3.9 1.9° " L.b 3.1 4.0
Rural '
Coastzl L.l 2.9 3.1 0.0 3.8 2.0
Hinterland 3.4 2.1 5.5 1.4 - 4,1 - 1.8
Total Average 4,0 3.5 5.9 2.6 L.5 3.2

N = 1715
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A peak prevalence of xerophthalmia showed in .

the L-b 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 jncreased demands .

with adolescent growth spurts.

Table 16

Prevelence of Xerophthalmia by Age

Plus Low or D

ZONE
Urban
Squatter
Barrio
Rural
Coastal
Hinterland
Total

N = 1715

1-3

2.7

3.5

0.0

0.7

1.7

A G E
4~6
7.1
b1

7.0
L.8
5.7

G
7-9
6.3
5.3

1.9
L2

he5

Clinical Signs

R

oficient Serum A Levels

ok

per cent

O uUu P S
10-13
9.6

2,0

1.6
1.6

3.6

14-16

11.8

0.0

0.0

8.3
5.2
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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 RURAL TOTAL
| ‘ Squatter Barrio Coastal Hinterland
1 5.8 10.5 2,6 o 2.0 L.7
2 6.8 3.1 1.8 3.4 3.9
3 7.0 0.9 1.1 5.5 3.7
by 5.6 0.0 61 12 2.8

N = 1715
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e. Employment of the Mother
Children of working mothers were found to
have a higher prevalence of xerophthalmia (Table 138).
This probably represents a loss of mother's child

care time in general.

Table 18
Prevalence of Xerophthalmia and Employment . of Mother
per cent : .
Zone Hot Employed Employed
Urban
Scuatter 5.8 6.6
Barrio 3.3 L.l
Rural |
Coastal 3.2 2.1
Hinterland 2.5 4.0
Total 3.8 L.0

- It was iikewise found that a higher prevalence of
xerophthelmia obtains for children of working mothers only
in the lower income quartiles while the converse was true
for the higher income families (Table 19). This could mean
2 loss of child care time for the poor which could rot be com-
pensated by an increase in income, while among the rich, time

substitutes could bz purchased with the income increase,



Table 19

Prevalence of Xerophthalmia by Income Quartile

and Employment of liother

per cent
Income Quartile Non-Employed Employed
1 3.4 5.9
2 3.6 3.9
3 A L.
4 ‘3.8 2.9

f.

Factors Affecting:Vitamin A Intake
1) Garden

A4 positive garden effect on Vitamin A intake
was seen in the rural areas while a negative effect
obt;ined for urban areas (Table 20). This could
be dﬁe 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 pfoduce rather than consumption,
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Table 20
Comparison of Child's Average Daily Vitamin A Intake

Based on Whethgr or Not Household Have Garden

IU
Zone Have Garden No Garden
Urban
Squatter 388 563
Barrio L67 963
kural
Coastal 642 121
Hinterland 1860 | 861
N =130

2) Employment of Mother

| An increase in the average daily Vitamin A intake
was seen in the ﬁrban areas when the mother works but the
reverse was true for the rural areas (Tzble 21), This
could mean increased expenditures for food when the
urban mother works, but in the rurzl areas the effect

of work may well cause a loss of child care time.
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Table 21
Comparison of Child's Average Daily Vitamin A Intake

Based on Whether or not Mother is Employed

Iu
Zone Employed Non~Employed
Urban
Squatter 725 14,28
Barrio ' 1174 337
Rural
Coastal 503 647
.Hinterland - : 813 - 216l

N = 130

" 3) Diseases
In general, the presence of either mild or
severe disease was associéted with increased intake .
;f Vitamin A (Table 22). This probably reflects
better child care in the home when mild disease is
present and institutional care in the case of severe
disease — both conditions producing increased intake:

nf Vitamin A.
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Table 22°

Relationship between average daily Vitamin A Intake

‘and Child's Disease Pattern

IU
Mild Disease Severe Disease
Zone . Absent Present Absent Present
Urban |
Squatter 614 431 508 - 504
Barrio L7 .658 8,1 - 167
Rural
Coastal 709 | 1,66 613 5UY
Hinterland 1038 lléh 779 3133

Total 920 1123 679 963



CHAPTER IV

ALTERNATE MEANS GF CONTROLLING VITAMIN A DEFICIENCY

A. Introduction

In ancient Egypt, ox liver or the liver of a cock would
have been prescribed for night blindness. Jeremiah of Biblical
fame would have prescribed grass for the wild asses whose.vi-
sion fajled. Progress toward preveniing xerophthalmia, thosh
slow, has accelerated in recent decades. large scale procduct-
jon by chemical synthesis of Vitamin A began in the 1950's
"and today hundreds of “orms of the carotenes are availadle,-
At the same time, techniques of ccrmunication and food for-
tification have advanced rapidly. Radio, TV, advanced forms,
of marketing, vitamin A fortification in all forms in butter,
margarine, milk, etc. are. extant. ~Another factor in reducing
the deficiency is the conquest in many countries of infectious
" and parasitic diseases as emallpox anq hookworm, Thus, the
technology exists and the primary guestion becomes the deli—-
very system,

The foremost aspect for consideration in the design
of alternate means would understandably be practical and
technical feasihility for nationwide application, The pos-
sibility of integration into existing hezltn programs ard

sost~benefit ratios would likewise be considered.
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In the light of these aspects several possibilities
were considered, viz.,

1) Educational programs aimed at increased consump-

tion of Vitamin A sources

2) Horticulture and related production activities

3) Prevention and control of infectious and parasitie

diseases

L) Periodic massive dose program

5) Food fortification

Educational programs for increased consumption of Vitamin
A sources, horticulture and disease prevention and control wers
deemed integral components of existing basic health services
in the Rural Health Unit and obviously only needed emphasis
and orientation towards the problem of xerophthalmia. For
this reason, these three were lumped together as Public Health
_ Intervention, to which a féurth component, the Botica sa Baryo
" was added.

Periodic massive dose program wias considered véry accept-
able in the light of the experience of other countries and the
availability of the massive dose capsules.

Food fortification is widely practiced gnd the requi=-
sites for such a program were found available.

A, Public Health.Intervention - PHI
| The working principles behind this intervention aimed

to control Vitamin A deficiency through the following mechanisms:



- 50 -

.l) control and prevent infectious and parasitic diseases,
thus minimizing derands and losses of Vitamin A, lessen-
ing the probability of predisposition to xerophthalmi;
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
35 nutrition education to credte 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) lechanics
The operating methodologies éf 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 a2 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 commu-
nity organization (Barangay Network) to serve as channel fér
education, for monitoring of vital events and for progrém im-

plementation. The details are attached as Appendix II,
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b) Performance

Accomplishments over a 52-week periodincluced the fol-

lowing:
1) 3,696 consultations
2) deworming of some 250 sample children
3) home gardens in some 493 of sample families
L) sanitary toilets in 30% of sample families
5) Intensive Family Care (IFC) for some 5% of

sample families

¢) Effect on Xerophthalmia

Obviously, the period of implementation was too short
to allow for valid conlusions to be made as to the éfficacy
and efficiency of the FHI. While the effects daesired are
expectedly lasting, they usually take some time in coming,
and are never dramatic. Nevertheiess, a measurement had to
be made of its impact on the problem, xerophthalmia.

It should be mentioned here that the effects of the
interventions are measured on active clinical xerophthalmia,
made up of the categories XN, X1A, X1B, X2 and X3. Corneal
scars, XS being sequelae are not included, as well as X1A
represented in this series as mere conjunctival pigmentation,
for thé rsason that the other signs needed for the XIA syn=-
. drome are lacking.

Public Health Intervention was found to have reduced

the prevalence of active clinical xerophthalmia by an everage

of about 4LE (Table 23).
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Table 23

Effect of PHI on Active Clinical Xerophthalmia

per cent
Category Before After Change
XN 2.1 1.1 -1.0 (482)
X1B 3.0 1.6 -1.4 (472)
X2 0.4 0.2 -0.2  (50%)
X3 0.0 ' 0.2 +0.2
Total Active 5.5 3.1 -2 (4s32)

Signs

d) Effect on Serum A levels

The changes in serum A levels before and aftaf tﬁe eI
were a reduction of the mean serum A value and an increase in
Jhe percentage of sample children with low and deficient

serun A levels (Table 24).

Table 24 - Effect of PHI on Serum A Level
- Before hfter Change
Mean Serum A mecg/100 ml 18.L4 16.5 ~-1,7 meg

Z with low and Deficient

Serum A levels 65 75 + 10 percentage
points
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C. Massive Dosage Capsule Program

It is recognized that about 30-507 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.
Man is usually susceptible to the blinding effects of Vitamin
A deficiency oﬁly during childhood. On the basis of these
observations periodic massive dosage programmes have appeared
to be a feasible control measure.

Experience in countries like Jordan, India, Bangladesh,
Indonesia and ELl Salvador showed that oral dosing with 200,0C0
IU of retinyl palmitate in oil once every 6 months produced
remarkable reduction in the prevalence of eye lesions and
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-

- yably efficient system of reaching the vulnerable groups,

a) Mechanics
Four cdistribution strategies were drawn up anc
implemented in four physically separate areas, namely:
| 1. Barangay or Village Council

2. School Teachers

3. Youth Croups
L

Health Team (1 physician and 3 Family Health Aides)
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The community was prepared through distribution of
information leaflets dwelling on what the capsule contained,
what it was for, who will receive them, how often, who will
distribute them and so on.

The distriﬁutors wére prepared in that they wﬁre tho-
roughly briefed on the capsule, the strategies, forms to be
filled and reporting. Details like how the capsule will be
sdministered were likewise given. All necessary supplie=
were issued to aistributors prior to each distribution.

The flow charts for each strategv are attached as
Appendix III.

b) Distribution Performance

Analysis of the st-ategies showed that the
health team reached more children per person-day than any
of the other three, followed by the youth groups (Table 25).
While the strategy using school teachers locked very poor,
it should be mentioned here that most of the reactions from
the caﬁsule ware observed in this areé and caused subsequent

refusals.
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Table 25

Analysis of Capsule Distribution Strategies

Strategy Dosing Coope~ Days Target Number Reachsd Per

rators Reached Person-Day
I Village 1 10 L 1135 950 23.75
Council
2 10 3 1113 37.10
3 6 6 395 ©  10.97
Average 8.66 L4.33 819.33 21.85
IT School 1 6 5 829 815 27.16
Teachers
' 2 5 2 634 52.83
3 10 7 4,03 5.75
hverage 7.33 L.66 617.33 18,07
III Youth
Groups 1 6 - 6 791 791 21.97
2 7 . 4 m 28.25
3 6 3 Ll 41.33
Average 6.33 L.33 775.33 28.29
IV Health 1 Lo 768 729 15.56
Team
2 L L 753 17.06
3 A 3 755 16,25

Lverage L 3.66 . Thh L6.37
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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, andlfever
(Table 26). One child passed out worms. These reactions
were an important factor in the increase of the refusal.lc-
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 secénd
and the third. Neighbors of these children also had under-
standably higher refusal rates.

The reactions méy relate to Serum A levels, It could
be that children with very low initial serum A lewels ab-
sorbed much higher amounts of retinyl palmitate and hence

had reactions.

Table 26
Frequency of Heactions to lMass Dosage Capsule

During First Deliver

per cent
Vomiting 0.8
Headache 0.4
Fever 0.4,
Abdeninal Pain 0.2

Vomiting and abdeminal pain 0.4

Multiple or unclassified
reactions 1.2

TOTAL 3.4%
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d) Effect on Xerophthalmia
The massive dosage capsule program reduced
nightblindness and Bitot's spots by about 70 par cent and
eliminated all cases of corneal xerosis. Overall, the cap-
sule program reduced the pravalence of active clinical xeropn-

thalmia by about 73 par cent (Table 27).

Table 27

Effect of Massive Dosage Capsule on Active Clinical

Xerophthalmia
per cent
. Catezgory _ Defore ' After Change.

X 1.7 0.5 ~1.2 (70%)
X1B 0.7 0.2 -0.5  (702)
X2 0.2 0.0 -0.2  (100%)

X3 0.0 0.0
Total Active Signs 2.6 0.7 -1.9  (732)

e) Effect on Serum A Levels
A techrical problem arose during the evaluation
pericd due to the delayed arrival of reagents ordered from
outside the country causing delay in the Serum Aanalysis which
vas finally done some five (5) months after the last capsule

distribution. This could have a bearing on tha Serum A profile
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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 senm.A levels ine-

reased by some seven (7) percentage points.

Table 28

Effect of Massive Dosage Capsule on Serum A Levels

Before After Change
fean Serum A mcg/100 ml 19,9 19.0 ~-0.9 mcg
% with low and Defi-
cient Serum A levels 57 A +7 percentage
pointa

D) HMSG Fortification Program

Fortification of foods with appropriate amounts of
Vitamin A has the advantage of feaching 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 consumed especially by children at risk

2. passes through a manufacturing process where forti-

fication is feasible
3. shows little variation in per capita consumptieca
L. organoleptically suitable for fortification

5. thefortified food product should be steble
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a) Mechanics

To determine which food or combination of foods
could provide the rols of universal carrier, information on
the frequency of intake,nﬁthod‘of cooking, and method of ob-
taining a variety of food was collected. Potential carriers
jncluded rice, corn grits, white refined and brown sugar, salt,
chocolate, coffee, margarins, monosodium glutamate (MSG), soft
drinks, biscuits, breads and other flour-based foods.

The mother was asked the frequency of the'consumption
of each potentiel carrier item for each child, Table salt,
MSG and biscuit, bread and other flour-based products werse
'consumed most frequently (TableZ?). Nich of the salt was ob-
tained from evaporating sea water in the sun. This process
does not readily lend to fortification. The other items were
obtained.through commercial outlets. Biscuits, bread and other
floﬁr—based.products could be fortified satisfactorily except
tﬁat sources of flour and/or biscuits and bread are numerous
such that control cn 2 national basis?would be cxpectedly dif-
ficult. ISG is produced and marketed by two leacding locally-~
based firms tut aboutb 907 of the market is controlled by only

ones company.
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Table 29
CHILDREN REACHED WITH POTENTIAL FORTIFIED FGCD

AT LEAST ONCE A WEEK

Food Item 'Percentage Who Consume

This Item
Rice . 38
Corn Grits 93
Refined White Sugar 63
Table Salt 95
Margarine 39
MSG 9L
Biscuit/Bread 97
N=1779

A further study showed ﬁhat the families surveyed con-~
sumed an average of two 2.l gram packs of MSG daily, added to
the usual food. Examination of the MSG and the process of mamu-
facture showed that this item fulfilled the criteria for for-
tification.

The ieading local tSG 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 storége
at different temperatures was donz on saxples sent to labo-

ratories in the U.5. and in Switzerland. The results showed
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tﬁat at maximum Philippine temperatures and after one year
storage, the average content per packet was 11,600 IU.

The fortified MSG was distributed to sample families
on a two-pack day rate on a weekly basis. Empty packets were
subsequently collected and replaced with new packs every week
for at least one year.

Initial reactions to the fortified MSC as surveyed in-
cluded the following:

1. improves the taste of cooked foods better than
commercial M3G

2, children.consumed more of the food

3, food has feitamin® smell

L. regulates bowel habits

5. dimproves siéep

Of course these are merely expressions of subjective
observations after the initial use of M3G. Some of these may
#ery well be entirely unrelated to consumption of fortified
MSG.

b) Effecg on Xerophthalmia

The fortified MSG program eliminated most of the
cases of nightblindness 2nd the mzjority of corneal Xerosis
and Bitol's spots with conjunctival xerosis (Tabie 30)., Over-
all, the effect on active clinical xerophthalmia was a reduct-

ion by about 77%.
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Table 30

Effect of MSG Fortification on Active Clinical

Xerophthalmia
per cent
Category Before After Change

XN 1.6 0.2 -1;4 (882)
X1B 1.4 0.5 -0.9 (642)
X2 0.9 0.2 -0.7 (78%)

X3 0.0 0.0
Total Active Signs 3.9 0.9 -3.0 (77%)

¢) -Effz2ct on Serum i Levels
The mean serum A value incréased b&'about 8 mcg
Eetween baseline and evaluation and the percentage of children
with low and deficient serum A levels decreased by scme 14 per=-
centage points (Table 31). This reflects a general improvement

‘of the status of Vitamin A nutriture,

Table 31
Effect of MSG Fortification on Serum A Levels
Before After Change
Mean Serum A mcg/l00 mbL  21.4 29.4 +8 mcg
% with low and Deficient

Serum A levels 51 37 -1/, percentags -
points
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E. Summary

A1l the three interventions produced an impact on the
problem of Vitamin 4 deficiency. Overall, for the three
methods, active clinical xerophthalmia was reduced by about
57% (Table 32). The general effect on Serum A levels was
actually an improvement although small. The overall mean
for Serum A values for all zones, all interventions was esti-
mated to be about 19,9 mcg/100 ml for baseline and 21.6 mcg/
100 mlL for evaluation or 2n increase of about 8.5 per cent,

There are several aspects to be éonsidered in evaluating
the effects of interventlons, First, PHI effects may not be
expected in as short a period .as one year. Second, the tech=-
nical problem of reagents may nave affected serum A values in
the capsule areas. Thirdly, there is the.possibility that a
general qconomic deteriorgtion may be presently obtaining anrd
may therefore be reflected in the parameters used.

Tt is clear, however, that the interventions produced
jmpact in areas which affect xerophthalmia in&irectly as im-
provement of nutritional status, increésad awareness, and

other health factors.



- 6l -

Table 32

Overall Effects of All Interventions on Active Clinical

Xerophthalmia
per cent
Category Before - After Change
XN 1.8 0.6 -1.2 (67%)
X1B 1.7 0.8 -0.9 (53%)
X2 - . 0.5 . 0.1 -0.4 (80%).
X3 0.0 0.2 ' -fO.Z
Total Active Signs 4.0 1.7 2.3 (578) .

N = 1715 = 1667 .



CHAPTER V

RECOMMENDATIONS FOR A NATIONAL POLICY

Recormendations for a national policy to deal with the

problem of vitamin A deficiency should be based on answers to

the following quesiilons:

l.

3.

e

Is there a sufiiciently serious problem to justify
action?

Hgs there beenAan examination of possible inter-
vén;ia# strategies? |
Which one, or combination,.of these intervention
st;ategies is 1likely to ﬁe most effective?

How feasiblu will it be to introduce such a natio-
nal strategy?

What will the costs be of such an intervention,

what is the effectiveness likely to be, and who

will benefit?

 Are there any preliminary invéstigations that need

to be undertaken prior to introducing a national
intervention program?

What methods should be used to monitor and evaluate
the effectiveness of the program?

Can the intervention be used to produce benefits,

other than on vitamin A deficiency?
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(1) Extent and seriousnass 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-
nical signs of xerophthalmia. Our findings are supported by
the extensive surveys of the Food and Nutrition Research Ins-
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 keratcmalacia often leading to
total or partial blindness; or death are frequently seen in
hospitals in Cebu and elsewhere.

It should be noted that countries such as Guatemala have
introduced natioral vitamin A fortification programs even thouzgh
clinical evidence of xerophthalmia is rare and mean serum vita-
min A levels are higher than in the Philippines.

(2) Examination of possible interventions

As stated we have evaluated three intervention strate-
gies namely the massive doée cepsule, fortification, arnd a
public-health-hoticulture intervention, ‘These are the prin-
cipal methods of conirol suggested'by the WHO Heport on Xeroph-
thalmia.

In the case of fortification our investigation indicated
that MSG was the most suitable food product for fortification.

(3) Vhich intervention, or combination of interventions is

likely to be most effective?

Based solely on the criteria of effectiveness in (a)

reising serum vitamin A levels and (b) reducing active clinical
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signs of xerophthalmia it is clear that MSG fortificaticn 1s
the most effective intervention. It served to raise the level
of serum vitamin A from a mean of 21.3 mcg/100 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/100 ml, (Table 34). A siiilar
impressive rise was shown in those classified as "low". In
an exemination of those with active clinical signs of xeroph-
thalmia these dropped from 3.9 per cent to 0.9 per cent fol;'
lowing MSG fortification. The differenée is significant at .
.00L level (Table 35). MSG fortification lowered by 77 per
cent the percentags of chlldren with active clinical signs.
- Trat i, for every 160 children who had active signs before
MSG fortification only 23 would have signs after 12-18 months,

There were positive effects also resulting both from
the high dose capsulz and public-health-horticulture interven-
tion., Thése efféct§ were less marked on vitamin A nutritional
status than were tﬁose resulting from the MSG 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 child growth
are not produced either by M5G fortification or the high dose
capsule.

We recommend as a result of the study in Cebu that
serious consideraﬁion be given to a national program of MSG
fortification with vitamin A. We bolieve that this would be

feasible, would preduce markad benefits and would be of low cost.
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ie recormend 2lso that elements of the other two inter-
ventions namely the high dose capsule and the public-health-
horticulture apgroaches bz 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-100,0C0 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
Nucritional Council through its Xeropnthalmia Committee for
dissemination by the Department of Health.

(4) Feasibility of introduction of vroposed national program

The pilot trial of MSG fortification and its successful
use in the four arzas in Cebu indicates that the method is fea-
sible. With technical assistance from Hoffman-La Roche, Inc.

a suitable product wvas formulated, and its stability and lasting
quality tested. Subseguently with the help of Union Chemicils
(Manila) the vitamin A was mixed with Aji-no-moto MSG. . There
werz no problems of palatability. The product was well accepted
and was used for 12-18 months in the field.

Moving to a rational program would present no new forssé—
able technical problems and would involve mainly a major change

in the scale of the opsration.
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Consideration would need to be given as to whethar an
attempt would be made to secure voluntary agreement from the
two manufacturers to add vitamin A to their MSG, or whether
to ;ntroduce legislation for mandatofy fortification of MSG
with vitamin A, The possibility that same unfortified MSG
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 hospit;is, the training of health personnel, and certain -
horticultural activities would be suggested to the Health -
and Agricultural Departments.

(5) Cost, =ffectivenzss and benzficiaries

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 govermment
(other than that of monitoring and evaluation) or to the geps-
ral public. The cost to the manufacturers would be relatively
small in relaticn to their overall business. The mejor ini-
tial expense would be for a Mauta Mixer (estimated cost
$22,000) and the only recurrent costs would be the staff to
supervise the operation., It is proposed that vitemin A
(retinol palmitaté) plus the flow enhancing agent (silicon
dioxide) be added to replace a small quantity of MSG in each
packes, and not be in addition to the 2.2 grams of MSG cur-
rently in each packet. The fortified packet of MSG would

then contein epproxdmately 2.1 grams of MSG and 0.1 gram of
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the vitamin A — agsnt mixture. Because the cost of the
vitamin A - agent mixture is not significantly differenﬁ from
that of M3G, the final cost to the purchaser of fortified MSG
would be the same as for currently unfortified MSG; nemely

5 centavos for 2.2 grams of product.

If there is no increase in the total numﬁer of packets
parchased, then the total national consumption of MSG, and
thai consumed per family, would be slightly reduced in amount
(by an average of approximztely L per cent). The total reve-
'nue accruing to the manufacturers and retailers would also
remain unchanged by the program.

Our review of the literature and consultation with a '
number of authorities satisfies us, that the dangers of toxi-
city either from the MSG or from the vitamin A are nealigible.
 One of the advantages of MSG, like salt (and unlike sugar,
tea and other suggested vehicles for fortification) is that
persons currently using 1i5G are unlikely to increase their
consumption of the product to any great degree. MSG if used
daily by a family is used to the same extent whether the family
is in the upper or lower income groups. Toxicity from excess
consumption of vitamin A would not occur from fortification
of M3G at the suggested levels, for the same reascn that toxi-
city has not been reported ag a result of vitamin A fortifica-

tion of margarine and other foods in Zurope or North America.-
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The effectiveness of a naticnal program of MSG forti-
fication can be predicted from the Cebu experiment. It will
howsver 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 o§ Cebu is taken to be representa-
tive of the Philippines both with regard to the prevalence of
vitamin A deficiency and the utilization of MSG 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/100 ml., and

(b) a reduction by 77 per cent of the active clinical
lesions of vitamin A deficiency or xeropnthalmia
in the first year of the program.

The program also would be expected to diminish to a
great extent both blindness and mortality resulting from'xeroph-
thalmia in the Philippines. Thé main beneficiaries of the pro-
gram would be children at risk of vitamin A deficiency especial-
1y young children in the low socio—eccgomic group of the popu-
lation. But adults and older children would also benefit in
that their intakes of vitamin A would increase as a result of
the program, and would more often than now reach the RDA levels,

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 aclion would bz expected to have

berefits beyond that of the MSG fertification pregram.
[5)
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(6) Leedsd preliminary investigations

The high rate of consumption of MSG in the Philippinesl,
makes it certain that the program would benefit many millions of
families. However, though not essential, investigations would
pe warranted of ¥3G use in the differsnt regions and provinces
of the Philippines, by different age groups and by different
segnents 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
MSG utilization survey might form the basis for a future moni-
toring and evaluation system.

Negotiations and investigation of the acceptability of
the proposals to the manufactursrs would bz necessary. Sindi-
larly a determination 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 progran.

(7) Yonitoring and evaluation

It is proposed that a national program be monitored to
obtain regular data on the utilization both of the vitamin A
fortified MSG, and a2lso on the Public Health Intervention inec-
luding the capsule distribution., Tests would be conducted to
determine the average length of time between fortification in
the factory and eventual purchase and utilization by the con-

surer in the provinces,
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The total utilization of fortified MSG per year in each
province would be monitored. The use of MSG at risk groups
would also be assessed.

A small sample of subjects, mainly children, in each
region would be carefully selected for the purposes of program
evaluation. Evaluvation would rely m2inly on serum vitamin A
levels of these subjects prior to the initiation of the pro-
gram, and at 12-month intervals thereafter. At the same time
the Lepartment of Health would be asked to maintain statistics
on cases of xerophthalmia and keratomalacia in selected govern-
ment hospitals. The Malnutrition Registry maintained by Rural
Edalth Units and Government Hospitals would also bes used to
evaluate the program's effectiveness,

(8) Use of the intervention to procducs other benefits

_ Fortification of MSG with vitamin A cannot be expected
to produce other benefits besides its effects on vitemin A
nutritional status.

However because MSG is so widely utilized by the popu-
lation in the Philippines consideration should be given to
fortifying this product with other nutrients whicn are defi-
cient in Filipino diets. The obvious candidate for considera-
tion would be iron, because iron deficiency anemia is very
prevalent in the country. Another possibility would be iodine,
Goiter though less prevalent than anenia remains an important

public health problem.
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The Hoffman-La hocge Compz2ny have been consulted about
the possible combination of vitamin A and iron in M3G. 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
vitemin A, and one which also well absorbed., If a combina-
tion of iron and vitamin A proves difficult, then it ma2y be
recommended that alternate packets of M3G be fortified sepa-
rately with vitamin A and with iron. Then a consumer pur-
chasing for example l packets of ESG would take home ﬁwo con-
taining added vitamin A and two containing added iron.

The Public-Healih-florticulture intervention proposed
could be expected to have long term benefits on morbidity,
mortality, nutritional status, and food consumption.
Lonclusions

The proposals and recommendations contained in this
report are those of the Principal Investigétor and Co-Res=arch-
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 reviewsd by

knowledgeable experts both in and outside the Philippines,
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Table 33
EFFECTS ON SERUM VITAMIN A LEVELS OF MSG FORTIFICATICN

COMPARED WITH OTHER INTERVENTIONS

Non MSG KSG
Gr&up . Group
mecg/100 ml. meg/100 rl.
' BEFORE 19.3 21.3
AFTER 17.9 28.5

CHANGE ~Ll.h +7.2
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Table 34

FFFECT OF kSG FORTIFICATION ON SERUM VITAMIN A LEVELS

USING ICNND CLASSIFIGATION

mcg/100 ml.
DEFICIENT
(Below 10 mcg)
Before 6.4
After ' 25,5
Change +19.0
LOW
(10-19 mcg)
Befeore 4.
After. 28.8
Change : +14.4
ACCEPTABLE
(20-49 meg)
Before 29.3
After 27.8
Change -1.5
NORMAL
(50+ meg)
Before 57.9
After 53.6

Chaenge ~L.3

7
63

173
139

216

173

1
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Table 35
PRESENCE OF ACTIVE CLINICAL SIGNS OF XEROPHTHALMIA

BEFORE AliD AFTER FCRTIFICATION OF M3G

: PZACENT
BEFORE AFTER  CHANGE REDUCTICN IN
CLINICAL 5ICNS

% 3 %
XN  Night blindness 1.6 0.2 =1.h 883
X1B Bitot's spots with 1.4 0.5 -0,9 VXA
Xerosis
X2 Corneal xerosis 0.9 0.2 -0.7 78%
X3 Keratcmalacia | 0 0 0 -
TOTAL ACTIVE sIGts  3.9% 0.9/ 3.0/ 7%

NOTE: Xl1A not included. W3O Report states "conjunctival xerosis -
Y14 not recommended for community diagnosis.”

XS - Corneal scars are not active lesions.

;/Chi Square significant at .001 level.



CHAPTER VI

SUMMARY

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-—
ber of abnormalities appear in experimental animals. These
include loss of appetite, loss of weight, increased keratini-
zation of epithelial tissues, a reduced frequency of mucus-
secreting cells, and a negative nitrogen balance. As the
deficiency becomes progressively more severe, stomach emptying
becomes defective, nervous disorders of balance and motor skills
appear, anrd nigntblindness, eys lesions, and then blindness oc-
cur. Resistance .to infection is much reduced and the reproduct-
ive process 1is disrupted. Neath 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'thé cornez and con-
junctiva, and internally by lowering the sensitivity of the
retina to light. The former condition is known as xerophthal-
mia, and the latter as night blindness. ;In severe Vitamin A
deficiency, blindness can result fromvulceration of the cornea,
keratomalacia and corneal opacity. Vitamin A deliciency, usually
accompanied by protein-energy malmutrition, is also linked with
an increased frequency of infection and with defective inmmuno—

logical defense mechanisms. hAlthough 211 of the reported
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effects of vitamin A deficiency in experimental animals have
not been confirmed in man, the deficiency does seen tn follow
the same general pattern in all spacies studied and ultimately
it affects adversely essentially all tissues of the body.

The Cebu Project

This was a collaborative venture of the Cebu Instituta
of Medicine in Cebu City and Cornell University in lNew York.
Started in July 1973, the project set the following goals for
a three-year study period:

1. Determine the magnitude of the problem of Vitamin A

deficiency |

é. Understand the relative importance of the various
factors associatéd with xerophthalmia

3, Design optimal programs for eliminating and pre-
venting xerophthalmia for different ecological
concditions.

L. Determines the nutritional and econcimic effects of
each program after the programs have operated for
one year.

Scme 1715 sample children aging 1-16 were drawn rondomly
from 600-0dd sample families in four representative Philippine
ecologic zones, namely urban squatter, urban fringe barrio,
rural coastal and rural hinterland barrios. Clinical, bio-
chemical and anthropcmetric data were collected from the chil-
" dren and dietary and sociceconomic information were obtained

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 criieria for public health problems.

Xerophthalnia was found to be more prevalent in the
urban than rural areas, affected males more than females,
showed prevalence peaks in the L4-6 and 14-16 years age groups,
affected children in lower income famjlies more than the chil-
dren of rich families and was more prevalent among children of
working mothers especially in the roor families.

Gardens produced a positive effect in the rurai areas
and a negative eifecy in the urban areas inscfar as Vitamin A
intake was concerned, Vovrking mothers in urban families pro-
duced increas=sd 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 wizr2 used were a public health disease elimination and hor-
ticulture program, massive dosage capéule program &nd fortifica-
tion of monosodium glutamate. The overall effects of the three
programs were & reduction of the prevalence of active clinical
xerophthalmia by about 57% and a marginal improﬁement of the
mean serum A value, Comparison of individual interventions

s

showed that the 145G fortification program produced the best
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results in terms of improvement of serum A levels and recduction
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 goverrmental agencies such as

the agriculture and educ>tion departments,






APPENDIX II

A BACKGROUNMD DISCUSS.iun ur vIvAMIT A DEFICIENCY

AND K&Y FACTORS RELATED TO IT

a. Intréduction

"In natural situations a pure vitamin A deficiency seldoa exists as
an isolated condition, especially in the Third World (Oomer, 1569).
Rarely does the deficiency of vitamin A occur without the presence of other
nutritional deficiencies or in cbnjuncﬁion 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 keratcmalacia, occur con-
currently with dietary deficienéies such as protein, calories and riboflavin,
and with diarrhea and other forms of iﬁfecticus or parasitic disease. Vi-
tamin A deficiency produces é variety of pathological lesions but this
study is concerned chiefly with the deficiency as it relates to the eye
ard to blindness which is one of the most significant consequences of this
deficiency.

Xerophthalmia is the general syndrome which covers all eye lesions
and the general public health problem implied in vitamin A deficiency.
The affix, xero-, suggests ~ drynects, lusterless condition of' the eyeball.
More specifically, it relates to a drymess of the conjunctival and cornezl
epithelia. 'Keratomalacia relates to the softening of the cornea with ul-
ceration and loss of vision. The root, malacia, differs from xero as i
is the weakening, softening and melting process which follows xerophthalmia.
Keratomalacia is a special mapifestation of xerophthalmia. This last stage

of xerophthaolmia may develop very rapidly.

-1~
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The clinical aspects of xerophithalmic have been divided ipto four
stages--stages which do not encompass all essential manifestations of the
syndroz2 but are as complete as ls possible (Xeropathalmia 1, p. 2; Ten
Doesschate).

Stages of Xerophthalmia

X. - only night blindress present

Xl - conjunctival xerosis (dryness) with or without
night blindness, with or without Bitot's Spots

X, - corneal xerosis, reversible changes of corneal.
epithelium (cover)

X3 - 2) irreversible cofne;l changes, loss of substance,

perforaﬁions

b) softening of parts of cornea (keratomalacia)

Xh - scars, blindness, large or total whiteness of eye

Vitamin A includes the preformed vitamin A (retinol) gnd the provita-
nins A or carotenoids. Preformed A, found in foods of animal origin, is
ready for utilization by man, while the preformed carotenes from vegetable
sources mist be converted to vitamin A in tke intestines of man. It should
ve noted thot the preformed A ié many times as efficient as the beta caro-
tene in that much of the beba corotene is lest in the process of absorpiion
ard conversion before it can be utilized by the human organism.

0. Consequenées of Xerophthalmia

A deficiency of vifamin A affects many central lifce processes of the
human organism. Many of these relationships may have important cconomie
manifestations which will be discussed later. The following are some of
the relationships:

a) Resistance to infection - a deficiency lowers the resistance to
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infection in generai, apd especially lowers the integrity of the
epithelial tissues (Roels, 1969, p. 906). '"Vitamin A is syner-
gistic with alnost all infectious diseases in vhicz the relatior-
sﬁip has been studied. Children and adults with xerophthalmia

are highly susceptible to infections, particularly the resviratory
and genito-uripary systems" (Taylor, p. 213).

Reproduction - vitamin A is essential for the normal functioning
of thé reproductive system;

Utilizetion 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, 1569,
p. 905). .
Visuzal cycle - vitemin A is essential in the formation of rhodop-
sin. Rhodopsin is important for vision in dim lignt. Furthermore,
blindness is a comzon occurrence for those who have suffered_from
xerophthalmia. Often the lesions are asymmetricj the numbers of
peoplé t.ind in both eyés and one eye is about equal (Oomén, 1954
(b), p. 307). Disagreement exists on this point. Some researci-
ers feel the effects are s*‘"eQric (Goldsmith, p. %01). In one
study, among the survivors of xerophihalmia, 27% were blind, 59%
had greatly reduced vision, and only 14% had undamaged eyes
(Mclaren, 1963, p. 21%). Mclaren estimated that = minirum of 1

in 800 children surviving the agé of 5 in Indonesia would be totally
blird from xerophthalmia (ibid).

Mortality - vitamia A deficiency is nssociated with a high mortal-
ity rate among children (Roels, 1999, p. 907). Belwean 25 to 60

percent of those with xerophthalmia die (McLaren, 19G63; Oozen,
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1964(b)). Observations in India suggest 50 percent survive, vhile
in areas of lorth Africa survivel may be a rarity (Qomen, 1G54(b),
p. 36-l1). At the saze time, many children with xerophthalmia die
of kwashiorkor or rutritional marasmus who might otherwise surfive
and become blind.
c. MNutritional and Biochemical Factors
Two of the key processes which detoermine the,effécts of dietary intake
over time on the huran orgaznism's vitamin A nutriture are the absorption
and conversion of the preformed beta carotene. "The biosynthesis (conver-
sion) of vitamin A from'beta—carotene takes place gaipyy in the intestinal
rucosa, during the absorption of dietary B-carotene" (Goodman, p. 953).
The presence of various diseases interferes with ‘this absorption process
of either carotene or wvitamin A. '"Acute febrile infectious disease and
cerhaps also diarrheal disease have a trigger effect which cannot always
be explained by depletion" (Oomen, 1959, p. 1104). Ascaris may utilize
carotene. It is believed that the ascaris (roundworm) can convert caro-
tene to vitamin A in its intestinal wall
Basically the provitamin A (carotenoids) is converted into retinol
(vitamin A) and then absorbed. Fat affects the amount of carotene absorbed
since vitamin A is a fat soluble Qitamin (Wational Tnstitute of Nutrition,
p. 65). Protein deficiency merkedly depresses the intestinal conversion
of beta-carotene. After absorption the nutrient is either utilized or
stored. A study carried cut in Iﬁdia stowed that mild protein-calorie mal-
nutrition does not impair the absorption of beta-carolene (Lele). Protein
1s necessary for the utilization of the vitamin A and is also resgonsible
for the transport of this A (retinol) in human plasia while vitenin E

affects the utilization and also the storage of thc A in the liver (Roels,
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skin and muscle (Olson).

Previously it was mentioned that vitamin A affects protein metabolisn,
reducing the utilization of the ingested protein. A severe protein defi-
ciepcy may prevent vitamin A from reaching the liver and keep the rermain-
ing reserves unavailable to the other tissues éf the body for utilization
(Arroyave, 1969). This does not mean kwashiorkor or xerophthalmia will
pecessarily occur corcurrently. Rather, this means programs which provida
orotein and subsequently accelerate the rate of growth in children, may
vroduce the appearance of xeropbthalmia (ibid).

An unrelated but important factor is the effect of maternal nutriture.
Ffoor maternal vitamin A nutriture results in a low storage ip the unborn
child and a low 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 vitomin A stored in
the liver can be determined by a biopsy of liver tissue taksn with a biopsy
needle injected into this organ. Although this test is very useful, it
ray be painful, it produces side effects and.coaplications in some patients,
and was not utilized. Tt is not a field test. Neterminations of the levels
of vitamin A (retinol) and of carotene in the serum (plasma) are the two
basic methods (Interdepartmental, 1969). Also, there is some evidence of
2 poor correlation between vitamin A in the liver and the plasma unless
the deficiency is very severe. The sare ic truc 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 mscle (National Institute of

futrition, p. 64).



-1~

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

'J-

T
of time because considerable vitanmin A can be stored and long periods are-
-ouired for its depletioe. Seasona l fluctuetions af:ect tha supnly of

rood containing vitemin A or its precursor, carotene, but doc not necessar-

ily affect the serunm A. Thus, this index is oftern uncorrelated with recent

Bota-carotene is not stoxed for very long; it is converted to vitamin 'A.
Tne finding of low carotene levels is informative as to the type of diet
consured over recenﬁ weeks and months. There is a problem with the serun
carotene because more of the carotenes are not converted to retinol. Bio-
cheaical levels are indicative of the nutritional well-being of a person;

nowever, ofuen values rel lecting a given level of health vary significantly

o

ecween each person.
d. Dietary Sources .

In the previous discussion, vitamin A sources were described as retinol
and as carohchoids. The.main carétenoid is beta-.carotene. The importance
of these distinctions lies in the relative effeciiéenegs in each in provid.-

ing the necessary biological activity for the human body. The carotenoid

are not utilized as efficiently as retinol by tihe hurman body (Aykroyd, p.

v

33). The andard relationship 1s 1 pg betﬂ—c"xoc ne equals 157 npg retinol
or beta-carotene is one-sixth as efficient as retinol (Joint, p. 24-25).

The other carotenoids are much less efficient thnn beta-carotene and are
glven a retinol equivalence of one-twalfth. The other standard of measure-
cent for vitamin A activity is International Units (IU). One 1U of vitemin

% is equivalent to 0.3 ju; of retinol.

These relationships are sienificant, especially when carotenoids orovida



65-95% of the total vitamin A activity in the diets of the developing
areas (Joint, p.‘6—8). The principal sources of vitanin A in the diets
of developing areas are fruits and vegetables--predominantly tze green
leafy and yellOW'vegetables.>'Table 1 gives the estimated distribution of
'the sources of vitamin A activity in various foods.

Sources of Vitemin A

Fcads containing previtgmin A as retinol are fairly expensive and
consunption may be prohibited by religious or cultural mores. Tt occurs
widely in animal tissues, es;eciélly in the livers where it is stored.

The fat content of the meat, milk or fish mey be important; the retinol
is often found in these tissues. Thus, lean meat or fish and milk from
which the fat has been skimmed are almost devoid of vitamin A. While fish
orovide an excellent source of vitamin A, sun dried fish loses ost of its
vitemin A value. "Eggs are an excellent source of retinol and may prove
to be a pracﬁical method of supplementing vegetable diets" (Joint, p. 57).

Beta-carotene is found in 21l the green parts of plants. "Green
leafy vegetables, such as the young leaves of Ipomoea (sweet potato and
swamp cabbage), cassava, amaranth, horseradish, étci, are rich sources of
carotenes....Fresh immature légumes (green string beans, lica beans, rpeas,
ete.) before they reach the mature dried stage (grain legurmes) are 2lso
gcod sources of Soth proteins and carotenes" (Joint, p. 57). Figure 2 shows

nany of these sources. Breast milk is another luportant vitamin A (pre-

i

ormed) source. For infants breast feeding is important in forestélling
vitamin A deficiency {van Veen, 1974).

Beta~carotene is also found in abundance in red plam oil, carrots,
Zangoss, papayés and other yellow vegetables and fruits. Red palm oil,

2 very rich source of beta-carotene is extensively produced in West and
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Table 1. ESTTMATED DISTRISUTION OF SOQURCES OF VITAMIN A
ACTIVITY (AS TU) IN VARIOUS FOODS

—
From ther
Source retinol p-carotene carotenoids
Apical origin
Meat and meat organs 90 10
Poultry 70 30
Fish and shellfish S0 10
Eggs 70 30
Milk and milk products 70 30
Animal or fish oil 90 - 10
Plant origin
Cereals
Maize, yellow L0 60
Others : 50 50
Legunes and seeds 50 50
Vegetables
Grezn vegetables 75 25
Deep yellow (carrots, sweeb
potatoes - deep orange type,
ehe.) 85 15
Sweet potatoes - pzle type 50 50
Fruits
Deep yéllow (apricot,  sapote ete.) . 85 15
Other fruits 75 25
Vegetable oils
Red palm oil 65 35
Other vegetable or seed oils 50 20

Source: Joint FAQ/WHO



CARQOTENE CCNTENT OF FOODSE/

rigure 2.

7]

[1)]
-1
0

«
43

1))

Oy ¢

[1) R 8

>

WS
53

Q

1]

=8
e
aom

o <o

N”
™~
Gq U

3 4
o

@

g 0

0O

v
G X

ow

oy
»

g v

Q) 43
42 o

85

O

—~4
< 3
g 0
.m.l
33
)
S o
ol 4

53

o

foT) ]

v »
P n

Mt

£ -~

S R

Ot

1 X

(e Nle)

O,
< ©

o/

Source: UNWHO Western Pacific Region, p. 26.

LoO 250 100

e ey

11000 76006260 5600] 5100} 460¢} 300C12900 2800} 190C 800.750 700 -

h=

o=

quvTd3dg

adjx BAedrg
MOTT2A sususg

02.TwOT,

Agmmﬂdmv utdunig

013304 2199MS
nOTT2A

Ammﬂgv o323uty;

sdoa 04830d 193AG

(sanrmdT Juoyy Fue)
3F1B0QBo CUWsAS :

(s8vqqed 9sauiYd)
Lwvs3ed

SOABAT UOTSW X233TC

soasaT Jaddad 399MS

soaeaT o3ul DPTTM

Anommmm Pax)
TTTUO TTBWS

(Ae33unus:
soABaT HOTISUmMIQ

SOABOT OJIu.g

4031080



-20-

Central Affica and parts of the Far East. It is often used to treat xero-
nthalaia and in some cases as a dietary supplerent to prevent xerophthal-
nia (Roels; UNICER). Coca, consuzed in the highland areas of Bolivia, has
a high carotene A contegﬁ.

Carotene and retinol are relatively stable towards heat and in the
caﬁning and processing. In some cases, such as carrots, the foodstuff must
te cooked to release all of the carotene. At the same time, traditional .
techniques such as the drying of leaves and the storage of vegetables, such
a3 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.

ften the main stapie determines the diet content of wvitamin A. When
it provides little or no carotene as in the case of rice and white corn,
toe incidence of xerophthalmia is véry high (van Veen, 1947). Thus, the
rice-eating populations of Asia and the Far East usually consure lower
arounts of carotene than do those whose stapic is yellow méize, swveet pota-~
toes or millet.

Racuiramants

The requirements for vitamin A, expressed in weights of ng, vary by

v

age and sex. The recomzended daily amount of wetinol for an aduvlt is 750
13 (micrograms). An amount as 16w as 390 ng retinol per day is required
to prevent visuel symptoms of vitamin A deficiency in adults (Joint). Dur-
ing pregnancy the recommended daily allowances (RDA) remzin constent; how-
ever, lactating women have an RDA of 1200 »g retinol per day. Growth re-
quiremerls are greater for infants. t the end of three and five months
420 pg/dzy or about 65 pa/kg and 50 ng/kg, respectively, arc recommended.

Table 2 reports the recommended levels of retinol.
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Table 2. PECOMMENDED INTAKE OF RETIIOL AT VARIOUS AGES
Recormepdad Tnger- Recorrendad Inter-
intake pg re- national - intake pg re- national
Age tinol per day units Age tinol per day units
0-6 months 1/ . 7-9 years Lco 1333
6-12 ronths 300 1000 10-12 years 575 1917
1 year 250 833 13-15 years 725 24a
: : (boys-girls)
2 years 250 833
. 16-19 years 750 2500
3 years 250 833 (boys-girls)
L-6 years 300 1000 - Adults 750 2500
: (man-woman )

1/ For infants O-6 montks, it is accepted that breast feeding by well-
pourished mothers is the best way to satisfy the mutritional require-
ments for vitamin A.

Source: Joint FAOQ/WHO Exgert Group, p. 22.
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Few diets consist purely of retinol. These recarrendations are cor-
rected for the consumption of beta-carotene at varicus levels (Joint).
The basis for many of these recomzended levels is poor (van Veen, 197h4).
Tnis is especially true for childrenAand adolescents. .
e. Fruit and Vegeatable Consuﬁption,"ﬁome Production and‘Preference Pafterns

arotene 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 disprogor-

tionate amount of this carotene relative to the small amount of money szent

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

their expenditures for a group of foods which include fruits and vegetables
along with beverages and condiments (B. Desai). In many regions, fruits
and vegetables are either picked from the abundant foliage or produced ir
farms or home gardens. In general, however, it apperas that ‘there is little
sirnificance given to consuming them cutside the Chinese culture.

Some of the cultural and sociological studies conducted in Asia were
reviewed in en attempt to understand the typas of belief putterns which
would affect fruit and vegetable consumption. In éeneral, they are not
clossified as a main food which for Malaysians and Filipinos includes only
the staple rice or.corn (Polson; Wolff). Along with fish, meat and eggs
vegetables are classified as a viand.

A series of studies have shown that thr ;e caroterne-rich fruits and
vegetables are often withheld from children (McKey). 1In a N.E. village in
the Visayan island of Leyte (near Cebu), "fruits, other than bananas, and
vegelables are rarely fed to the child. Because of existing food prejudices
it is inconceivable to many women “hat they ure important" (Murge, p. $2).

In total, Murge found "that historicilly, the weanling wu: not fed fruit,
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.'.egetablés , meé.t or fish"” (p. 95). It is unclear if the onset of diarrhea
.hich is often caused by the consumption of these foodstuffs was the reason
for these taboos.

'_Qhe most damaging belief pattez;n 'is the practice of limiting common
%ruits and vegetables for childrenhwith eye problems (McKay, p. 70-71).
in one rural Malay area thé consumpﬁion of "cooling" fruits and vegetables
(painly carotene~rich) was prohibited for the xerophthalmic child because
trese would irritate worms which "then migrate into the eyes causing night-
vlindness....and finally blindness" (P. Chen, p. 234).

The discussion of. home pro;i.uction of fruits and vegetables will center
on the role of home gardening because of the small amount of cropland planted
to fruits anhd vegetables in most areas. There is little traditioﬁ of home
.:ardening.in most parts of the world. i‘his partially relates to the small
consumption of vegetables and fruits by these people. Exceptions are the
Irdonesian, Japaneée and Chinese diets. For example, one study in the
densely populated island of Java found that home gardens co&er about 204
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
lapd (Ochse).

Aside from taste and economic pressures, several other socizl factors
ere important in explaining the small proportion of the population which
ensages in home gardening. Fernandez fourd that in some urban squatters
&reas where space for gardening was available, fear of eviction prevented

tre development of home gardens. Many families often will not garden rear

ct

Zeir houses as they would be destroyed by neighbors foraging goats and
. Also, theft or the fear of theft prevents many families from devel-

02ing garden plots.
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Many of these social constraints can be changed. In some areas, low-
&

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

1

reaningful home gardens (Van Eijpatten). In many cases, this only will
bappen when same cash can'ﬁe,earned.

In the Philippines a major campaign has been launched by the Firsf
Lady, Mrs. Imelda Marcos, to increase the practice of home gardening. In
soze areas this has led to considerable interest. in the cultivation of
se2ll home gardens. In mahy other areas the lack of a tradition of gar-
dening coupled with the dearth of seeds, water and good land has prevented
reaningful 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
ard then at the UPCA., For example, the UPCA has a pilot prﬁject in several
villages in Laguna Province in‘the'island of Imzon. In these villgges the
oroduction of a va;iety of vegeteble and fruit vegetables appears to k=ve
increased significantly. ‘In this project the farmers have shown a great
desire to produce for commercial channels (e.g., A. A. Gomez).

The breeding program has ﬁelped 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 warmer climate and the lack of seeds and cuttings (Munger;
¥ational Food and Agriculitural Council).

The multiple cropping goal is the continuous culti?ation of land dur-

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



-25-

use of urms.ed portions of the land during the prime growing seasons. The
gurgose 1is to utilize scarce land and labor more efficiertly. For example,
atter 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
+ill be an increased emphééis on iegetables in agricultural planning in

tne Pnilippines and a greater avaiiability of high quality varieties. Some
of these breeding and selection efforts have been transferred to the never
Asian Vegetable Research and Development Center in Shanhhua, Taiwan.

A third elepent has been the Applied Nutrition Programs in the schools.
Trey have produced school : garden prograﬁs over the past 5-15 years. While
it is difficult to weighdtheir effects since few evaluations have been
cozpleted, undoubtedly they will make it easier for home gardening programs
to be developed in_ any nation in the world where these UNICEF-sponsored
érogra.ms exist (e.g., G. Desai).

In the past the research neglecﬁ of tropical horticultu;'al crops other
than those for export-oriented cash crops (citrus, banana, p;tneapple, etc.).
kas been serious. When research has been conducted, it is usually tied to
tze crops preferred by the'more Western-oriented segments of the population.
these are the cabbages, tomatoes, eggplants, etc. toward which the Western-
trained agricultural scientists have become oriented. Morecover, little,
cocsideration has been given to the carotene contribution even when defi-
ciencies in tpis nutrient are important in their countries.

Economic and carotene yields for a variety of vegetables were studied
“c determine how meaningful the carotene contribution of‘ o home garden could
te. Yield data collected from hoze gardens in Java and commercial and ex-

-
cer

irent station vegetable crops in the Philippines are compared in terms



of their carotene production in table 3. Yields were computed on a daily
tinile tropical clinates do permit multiple and even continuous
cropping, Crops rust be varied over the seasons. It should be noted that
nesz yield levels for the home garden can come only after several years
of gardening. The initiatiqp'ofVSuch a garden is slow in areas where none
exist; the surface around the houses is usually compacted, eroded an& leached. -
The possibility of high fertility exists and can come with the build-up
and care resulting from plant growth (Van Eijnatfen, p. 7-8). Yields per
vpit of time per 1;nd 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 Cebulin 1973. 1In Africa, Van Eijnaﬁten found an
average home garden was 26 square meters.

These'results can be compared with the recormzended dailﬁ allowance
(324'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
vitanin A equivalent to abcut 16% of a 3-year old child's annual needs of
333 W. If a family with two children aged 3 and 5 géve all the vitanmin
& to these children, wasted unone in preparation, and had to rmeet 50% of
their RDA's throughout the year, they would need about 916 IU daily. Mamy
of the experimental results met this requirement.

A more realistic'requirement for the average family of seven (ages .
1, 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 |
vetween production and final consumption, it would require about h300'IU
of vitamin A each day. The commercial garden in Java, the sweet potato
vield (tips plus root), the mung bean pods, and both the swamp and Chinese

caobage yields are adequate. Most of these are based on experirental and



cable 3- YIELD OF VEGETABLES
amm——— ) -
Days Economic Vitapin A/ Daily yields
to last yield/day/b.ai‘/ 100 & of vitamin A/
product harvest Kg hii) 18.5 sq. ceters

’ . .
1. Swanp czobage 30 . 333 1,825 29711
';:VChinese cabbaseE/ - 60 283 2600 18852
;j~1972 Pailipoine

average--all )

vegetables - . cf 12 3350 - 740
g:iBush sitao (green .

edible pod) 7 156 570 1645
3. dung bean ' ' ' N

(edible pbd) 67_ 229 1141 483k
3. Sweet potato " . '

roots 120 208 1025 3941
tips 69 5565 6590
. 10531

3. Cauliflower L9 122 95 215
4. Home garden mixture

in Java cf .2 3350 - 130
4. Market gardens io

seme Java area c/ 68 3350 5328
4. Intensive rcarket ' . ' '

gardens (Java) cf 205 3350 12710
5. Tomato 85 165 735 224k

 Sources: Tne vitazin A data vas ootained irom the Food Composition Table,
Food and Futrition Research Center, Menila, 1G68. A1l the fig-
ures are based on Philippine equivalents.

1. Field trials by Dr. Ruben L. Villareal, U.P.C.A. (National Food apd
Agricultural Council).

. National Food and Agricultural Council.

. Data from field trials by Dr. Hunry }unger, R. Villareal at U.P.C.A.,
1969 (taager).

. Van Eijnatten, D. 22-24. ‘

. Villareal, Table 5, U.P.C.A. field trials.

E/ This yield is actual econonic yield divided by length of growing period.

b/ It is assuzed that gre-transplant growth recuires no space and that
paximun yield is ovtained (villereal, D. 15).

¢/ Yields vere only supplied oa an anmuel basis.

2
3
L
p)
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L.

selective growing conditions. MNevertheless this doss point out that there
are possibilities qf increasing these vitamin A yields if the carotene con-~
+ent and/or econonic yields could be increased for the home gardens. Most
of the calculations in table 3 overstate the yields as no time was given
for between crop preparatién of soil. The Philipoine average yield and

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

. Etiology and Geography of Xerophthalﬁia

The incidence of xerophthalmia differs from area to area with the sazz
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 bumerocus cultural forces. This

section summarizes 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-
jshed but does not display clinical symptoms of xerophthalmia or any other
sorm of malnutrition. Then the child becomes infected with a sericus gas-
trointestinal or respiratory infection at the age of 3 which precipitates
xerophthalmia. A ronth later the child's vision becomes blurred and the
pother takes the child to a local clinic 20 miles away. It is too late,
however, as the child's conditlon is irreversible and eyesight is lost or
the child dies.

Dietary factors

An inadequate amount of fitamin A or carotene is often cornswred by
a child. ;fpr example, in Java fhe';egetables ahd young pulSes are placed
in a soup (sajur) along with peppers and other spices. This soup is very
spicy end many children refuse to eat it (van Veen, l9h7; p. 670). In
sope areas in Java among the podr there are.periods right before the rice
hervest when no sources of carotene are available and the dietary-related
incidence of xerophtbalmia is high (ibid., p. 671). In Europe, xerophthal-
nia used to appear in the spring after the provitanin A reserves were ex-
hausted Af tﬁé end of a greenless winter (Oomen, 1969, p. 1103).

Other examples of dietary causes are the preseéce 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 2 maldistribution of focd'in the fanily
whirh results iﬁ iradequate vitamin A nutriture for the boys or the child
2ged 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 corobene were already highlighted. A case of xerorhthalmia may be
associated with diarrhea, peasles, tuberculosis, hoolovorm, fever or asceris.
Taa diarrhea montas occur sirultaneously with the highest incidence of
<eropnthalmia cases in Japan, Korea, South Asia, and the Near East and
svorth Africa (Oomen, 196l(b), p. 5). Often the onset of diarrhea leads
+o a reduced diet of rice, barley water, tea or herb infusions which ex--
acarbates the problem. "Xerophthalmia cases frequently come in waves.
Thase prove to dependvrather 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 5e-
tween xerophthalmiz and diarrhea has been presented (Oomeq, 1973). |
The best documentation of the effects of variocus diseases on the in-
cidence of xerophthalmia was a study done in North Vietnam. Two distipet
periods with a high incidence occurred. In the hot summer months there
were numerous cases of intestipal infection. In October to December, the
cold season, the incidence of respiratory infection was high (ibid.). _ The .
ircidence of xerophthalmia related directly to these diseases and was high-
est during these tz}o reriods. Measles, tuberculosis, ascaris and giardia
are some of the other diséases which can increase "'the incidence of xero-
chthalmia. Most of this infermation has come from studies of children ad-
nitted to hospitals and has not followed children over a period of tme

Trus, these associations might be spurious in the sense that these diseases
do not trigser xerophthaimia. It is , of course, vossible tha_t xerophthal-
nia triggers some of them.

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

tound among middle income or rich children. For exarple, in "Jogjakarta,
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redonesia, Oomen collected 11,000 case histories (of xerophthalmia) fron
tpe free clinics, bu£ not one while scanning thousands of records of pay-
ipg patients (Oomen, 1964(b), p. 5).
trbanization

The rapid urbanization of the past several decades has produced hun-
dreds of squatters colonies.and.slum areas in large‘and sms1l metropolitan
areas. Alternately termed bustees, jhuggi jhonpris, urban barrios, favellas

or shanty towns, these urban villages or squatters colonies are the scene

2]

9

of some of the most seriously malnourished children. The existence of many
iphabitants in these urban villages is parginal; their chief occupations
are the crafts of‘ basket weaving, clothes washing, etec., and similar mar-
ginal urban occupations such as pulling rickshaw, or selling sugar water
on a corner. Often their destitution forces then to resort to begging.

These people may carry their old food habits with them to the cities.
They éften will consume only the same grains, fruits and vegetables which
they had available in their villages. Though they may be rmch more expen-
sive, their traditional staples will be purchased first. The more perish-
able fruits and vegetables often cannot be obtaine@. When they are avail-
able, the quantity purchased is ﬁuch less than that same family would have
consumed in rural areas. Another factor is important. In rural areas,
rany of the fruits and vegetables are consumed with little or no cost.
Whan a pricg.is placed on these foods, families are more likely to consure
less of them and more of their staple food which is usually lower in total
vitanin A contribution. | |

Some detrimental social forces gainvin importance in urban areas.

The advertising of commercial foods induce many families to purchase these

rmuch more expensive foods and thelr mitritional status suffers (Popkin,
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1973(b))- Or, the mother may be rorced to work and be unable to breast
saad the baby. Tnre substitute of powdéred milk or otner forms of baby milk
: 3 diluced or fed in smaller quantities to the child. Often the skipmed
~ilk is not fortified with vitamin A to replace tne retinol lost with the
skimmed-off fat.

Before World War II the presence of xerophthalmia attracted much atten-
tion in Singepore where it was related to the use of artificially fed milk
(Qozen, l96h(b), p. 11). For a long time the powdered skimmed millk sent
to developiﬁg areas from the U.S. through Public Lew 480 was not fortified.

Yow U.S. exports of powdered skimmed milk are fortified with vitamin A.

Age-Sex

Incidence of xerophthalmia trends in age rates are the same for males
and females. Tne peak incidence is felt 5y some to be during the third
year (Oomen, 1969). The incidence is much higher among males and this sax
differentiation has been found to increase with age. The statistics vary
slightly but the generai ratios are about 585 ﬁales : 4od, females for pre-
school children aged 2-5; 85% males : 15% females, agesllO—l3; and 874
males : 13% females, ages 1h-24 (ibid.; Mclarerm, 1963, p. 213). Oomen and
Ten Doesschate feel this higher incidence of xeféphthalmia among males may
be an intrinsic factor just as is the relationship between xerophtbalnmia
and protein malnutrition (Oomen, 1973, p. 207-208). A discussion of the
incidence at various ages follows:

a) Age 0-12 months--the incidence is rare among this group. The

chief cause will be the disruption or cessation of breast
feeding. It is also related to poor vitamin A nutriture of
the mother which leads to a low storage in thé 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 xerovhthalmia has been prevalent among
infants (van Veen, 1974%).

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

be associated with the onset of gastrointestinal problems
and a higher prevelence of xerophthalmia (Mclaren, 1963).
This could be caused by a new pregnancy and strong mores
against breast feeding a child during this pregpancy (ibid.).
Or the child may be fed only rice porridge after weaning as
is done in Bali. Most people feel the peak is in the third
year and that most cases of xerophthalmia occur between the
ages of 2- (ldter than the peak incidence of kwashiorkor). .
This is beéause breast feeding develops a large storage of
vitemin A which protects the child's vitanin A nutrition for

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

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

bination of some parasitic or infectious.diseases and low
dietary intake may iead to xerophthalmia.

Age 5-15 years--only.lo% of the cases occur among this age
group and they are usually less severe (ibid). In one study
of 1678 children, 25% of the cases of xerophthalmia were
found in this age group (Fernmendez). Lower growth require-
ments and greater resisténce to various diseases are prob-
ably the more important reasons for this. Older children
have been ignored in most recent discussions of X, and rost

preventive prograns are oriented toward children aged 1-6.
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An appraisal of older nutritién surveys ccmpleted in 1962-6L

by the ICKND in Mortheast Brazil and Bangladesh also showed

a high prevalence of X among children aged 7-16 (Interdapars-

mental Committee on Nubrition for Tatiénal Defense, 1965 and

1966).

d) Adults-~the instances of xerophthalmia are very rare except

in mursing mothers because the vitamin A requirerents during

1acta£ion are mch greater. Night blindness may be found but

rarely does blindress occur. Among a few adults, cirrhosis

of_the liver leads to an impairment of the storage of retinél

in the liver and car cause xerophthalmia. Intestinal mal-

absorption from conditions such as steatorrhea is another

cause. |

The onset of blindness occurs primarily in the under five group. Tais

differentiates xerophthalmiz-caused blindness from many other major caus=as.
In most areas, trachoma does not affect preadolescents (Oomen, 1964 (b)),
2. 2). Cataracts and glaucoma ﬁsually occur arong adults. Smallpox pro-
cuces very localized incidence of blindness and %s easily identified he-
czuse of the résidual pockmarks. Thus, a high percentagé of blindness
under the age of 15 usually indicates the presence of xerophthalmi;. "In
a carefully conducted study in East Java, Indonesia (by J. Ten Doesschate),
it was found that in blind children under 5 the cause of blindness was
xerophthalmia in 75 percent of the boys and 62 vercent of the girls" (Xero-
ohthalmia 2, p. 1). Identificetion is not always this simple. For exarcple,
Ms..Cheryl Bliss has been studying the role of xerophthalmia in "Luapula
blindness" in Zembia. The varicus ways of identifying the causes of blind-

ness in this valley produce very conflicting hypotheses about the cause of
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ylipdness and it is possible that a quite unique syndrome exists oulside
of any previously known by medical science (personul communication, Ms.
31iss, Cornell).

Geograohy

Tn the geography of xerophtﬁalmia, climate plays a role far different
sron what one would suspect. The humid, rich and green tropics whére caro-
tene sources are plentiful, especially in the Far East, often Lave a high
incidence of xeropnthalmia. These are the rice~eating areas and fhe areas
with high incidence of gastrointestinal infection. Also, these are the
goor and more highly populous areas.

A very high incidence is found in the slums of Manila and Cewou City,
Saigon, Dacca and the large cities of Southern India, such as Madras ard
H&derabad.

Among the regions of the world the most prevalent and sericus problea
is found in South and Eastern Asia, the Far East, North Africa, and parts
of the Near East. And a less serious oproblem is found in Central and Scuth
America, and North Asia and East Africa. The lowest incidence in the da-
veloping world is in West Africa where cookirg;inh red palm oil is cormon.
Tew cases are found in the Caribbean.

Seasonality

Seasonality does not refer to the lagged relationshipé betweén dis~
eases, nutritional deficiencies and the onset of X. Rather it includes
the seasonal patterng of production, consumption, employment, savings and
dissavings, rainfall, temgerature, diseases, etc. In relation to the ef-
ects of seasonal patterns on xerophthalmia (X), the following factors are
important:

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 unemployﬁent are two results
(e.g., Mellor, 1970; Oshima);

2, Chaaxges in the rainfall, especially the onset of rainmy seasons

or monsoohel conditions, oftenr result in diarrhea epidemics.

3. The temper;ture and humidity cycles can lead to periods in

which respiratory and b;onchial inféctions are more pre=
dominant.

., The production éf important "protective" horticultural plants

may also fluctuate with these climate variations.

5. Increased consumption of calories and proteins may lead ta

spurts in growth which, in turn, could.exacerbate the defi-~
ciency of vitamin A and lead to X (Sinha).

The importence 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 induétrial sector
which has more access to steady enployzent and also to commodities grown
in other climate régions. Other factors, especially the 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 véry markedly from one geographic area to another
and fluctuate on an anmial basis; however, the seasonal patterns of the
incidence of X appear to prevail each year (Oomen, 1973); Studies on the
effects of season are unaveilable for rural populations. Data for urban
populations represent a dramatic seasonal effect of X which could be even

greater in the rural areas. For example, in Bangalore, South India, "the
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seasonal prevalence (of X) in April to July was attributed to the scarcity
of green vegetables and milk in that season and ta the prevalence of. Summer
giarrnea” (ibid., D. 209). In Hanoi, on the other hand, two distinct sea-

sonal patterns are fourd. -In Octobér-November, a cold season leads to

pumerous diseases, and‘in.April-Jﬁly the warm surmer season. The quick
increases and decreases in the prevalence of X in Hanoi indicated the
1izely effects of dise;se. In Bangalore the changes were rore gradual apd
coint to the éreater importance of vitamin A deficiency.

In Indonesia, the peak pe;iod is the dry season when only rice was
aveilable and the lowest incidence occurred in the wet seasons when green
vegetables vand fruit;s were available. In East Java (Surabaya), July is
the éeak month, while in West Java (Béndung), May is the peak month..:The
seasonal variations are more pronounceﬁ in Surabaya. 1t was felﬁ that
only the dietary aspect was siéﬁii‘icgntly better during the low X wet sea-

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

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

Cost analysis, effectiveness varamcters and venefii cost shalysis

Cost Analysis

Three programs were being carried out for the prevention and eliﬁ-
ination of xerophthalmia. These programs are:
(a) Distribution of massive dosage vitamin A capsules to
children age 1-15, every six months,
(b) Fortification of MSG with vitamin A, and
(c) The comprehensive Public Health Intervention (PHI)
The specific cost components of each program will be spelled out
first.

(a) Capsule Intervention

There zre only two components in the cost of tnis 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 privaté
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 fo?
this program is therefore:

Cc =nA +D

total social cost per distribution

Where C,
A = cost per capsule

n = total number of capsules dispernsed

D = delivery cost
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1 day salary + travel allowance for 1 physicianf,
to train distributor

= incentives for distributors
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One distribution is nceded every six wmonths which means that two dis=
tributions are nceded per year. The cost per capsule was P0.0u). This
calculation is the prorated expense of buying a much larger shipment.

Social cost per distribution per barrio

1. Cost of capsules (F0.086 x 900) P 77.40
2. Delivery cost
a) one day salary plus travel allowance for one physician

to train distributors for each delivery 40.00

b) incentives for distributors 110.00
cooperation $50.00
distributors 60.00

Total  P227.40
Therefore, Total Social Cost Per Year = P227.40 x 2 = Ph54.80

(b) Fortification of MSG

Assume that the price of MSG is not increased due to fortification
and the marginal cost is subsidized by the government. It follows ﬁhere-
fore that private cost is zero and only the total social cost is considered.
Economics of scale are involved here and this will be taken into considera-
tion, Trat is, there is a large fixed cost which can serve many thqusands
of families. We assume full use of this fixed cost and use as our éost
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 = P7.40.
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Silicon Dioxide
Cost of personnel needed to do the mixing
2 workers
1 leboratory technician
Only social costis are required for the vitamin A and other fortifi-
cation equipment. The basic process suggested is the most expensivevbne
available. A Nauta mixer is used to combine the MSG with the Roche ?almi-
“tate 250-5.D. A flow-enhancing agent, silicic acid (silicon dioxide) is
added to the vitamin A and MSG durirg the mixing process. The Nauta'mixer
handles 11,000 pounds per shift. The material and quipment input require-
ments for two shifts which will produce daily 10,000 kilograms of MSG or
4,545,000 packages of 2.2 grams MSG per package are:

(1) 1 Nauta mixer = $22,000 Manila CIF. This includes all transpor-
tation, insurance, eté. It will be used for 12.5 years and 220
days per year.—/ |

(2) 15,000 IU of vitawin A per 2.1 gram package. When 1 gram of.
Roche Palmitate 250-SD contains 250,000 IU of retinol palmifqte,
250 kg of Roche Palmitate are needed per day.

(3) The Roche Philippines personnel cstimate that 5 kilograms of
silicic acid are necded per 500 kilecgrams of M3G so 100 kild;
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 Nauta mixer is felt to be more expensive than a tumble mixer which
the Roche Manila persons felt coculd be used. A comparable tumble mixer
costs $5000. Mr. Otto of Roche Philippines is thanked for providing
us with most of this cost data. v
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vear 1
1. Kauta Mixer (Price = U8522,000 or P162,800)}/ P 162,£00
rneeds & new one every 12.5 years
2. Roche Palmitate 250-SD (yearly)
needs 55,000 kgg/
at price US$12/kg or }688.80/1{@—1/ h,88h,ooo.bo
3, Silicic acid (yearly)
' needs 48,400 lbs/year at price US$.65/1b
or ph.81/10Y 232,801.00
4. Personnel nceded to do the fortification
(yearly) 2 workers (F25/day) 11,000.00
1 laboratory technician (#25/day) 5,500.00

Total ¥ 5,296,10L.00
A barrio with 300 households reguiring two 2.4 gram packs of MSG ﬁer

day needs 1,156.32 lbs of MSG per year, will require only a cost for tﬁe

first year of ¥1,271.06. For the second year, the cost per barrio will

be }1,231.99.

(c) Public Healti Intervention (PHI)

Private costs of this program would include the following:
Cy = cement, housing materials and value of time (opportunity coswu,

needed for toilet construction

1/ The conversion rate used was p7.40 = US§L.

g/ Tests conducted by Hof fmann-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 O 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 lail out above; however-the
Roche person in charge of this project in the Philippines, Mr. Ottoy.
felt a slight reduction in the amount of MSG placed in each packet
would be the more likely result., In either case, the social costs would
increase. We feel these studies are conclusive enough to state our:
fortification costs figures may be underestimated by 5-10%. B
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C,, = chare in establishing and mrintaining Botica sa Daryo

C, = value of additional time spent on home pardening over and
above that which the household members spend in home gurdon-
ing before the interventio:n program. Because the vegetables;
that the program is encouraging the peopnle to plant do not
need very much caring and there was a large gardering time
before this program began, this variable is assumeé to be

2ero.

Cy, = value of time needed for preparing, feeding children vitamin‘
rich food, attending nutrition education classes. Because

it is very difficult to seperate out the program effect fron
the daily chores of the household without much more detailed

time data, this verieble will not be included in the compu-

tation.

The cost of PHI per household is therefore:

L

Copo, = Cj
PHI © ;2

where i = refer to household i

CPHIi private cost of PHI program per household

C;

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

cost component j

costs plus the following additional costs:

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

8o = travel allowance for one physician, three FHAs and one
horticulturist

S3 = TB drugs given out to children with TB

subsidized vitemins and other drugs

S),
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S = antihelminthics for deworming
= sends, cuttings, and fertilizer for home gardening
S7 = education mzterials
88 = training costs for the FHAs and these include a physician, |
materials and FHA stipends. Again economy of scale consideéé-
tions mean ve consider that one physician can train 15 FHAs; 
consequently we prorate the expenses of the physician,
89 = water-seal bowl frame

810 = equipments and materials for medical kit. These are normaliy
included in the set-up of a health clinic and will be exclu&ed
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 thne
service, supplies and training of the PHI.

Sll = opportunity cost of MAW for attending training and helping tﬁe
nealth 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 heai;h
team, So clearly, a value should be assigned to the time that
the MAls spend in helping the health team.

Sy to SlO are direct social costs while Sll is an indirect sociaiﬁ

cost. The total social cost of PHI program is:

n ‘ 11
Som =, >, Cpyps t L 8y
i= jg=1
where SPHI = total social cost of PHI program per barrio
Sy = cost component j, j =1, 2, ... 11

i=1, 2, ... n number of households
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In computing the specific costs of each program several xzsszxxnptiori,s
are made. First, we assume the target population of 300 households in‘bach
barrio will have 3 children per houseirold. Second, we calculate the costs
by assuming meaningful economies of scale would be part of any national
health or nutrition program. Tor instance, this means that tne cost of
the vitamin A A + E mass dosage capsules is based on u large purchase und
more family health aides than are found in this program could be trainel
for the same fixed costs. Third, the value of time which represents addi-
tional or marginal time is included which means the time for gardening was
excluded as this was done before the PHI project was introduced but thel
time for building a new water seal toilet was included. Fourthn, our costs
are based on the present salary structure ard nature of medical technology.
For example, new TB chemotherapy which is more cost-effective buv uuusqa

at present in the Philippines will not be included. N



Public iHealth Intervention

Year 1 Yoar. 2
I. Private Cost Per ‘cusehold
A, Toilet construction (first year only)

&) cement for Tlooring (% bag) P 7.35
b) water-seal bowl (labor plus cement) 3.00
¢) housing materizls to build house for

the waterseal tollet 10.00
d) value of time (3 days) 2L,00

- this is the opportunity cost for spending
time in constructing the toilet instead
of doing something else., Minimum wage of
78.00/day is used as the basis of com-
putation.

B. Share in estublishing and maintaining Botica
sa Baryo 1.00

It is assumed here that an initial
capital of F300 is needed for the setting
up of Botica sa Baryo and once it is set up,
its operation will oe maintained througn the
proceeds from sales.

Total private cost per household pL5.35
These costs are only for the first year of the PHI.

II. Social Cost Per RBarrio

A. Salaries (ycarly)

a) Physician (one day per week, 52 days .
per year) 1,627.00 1,627.00

- computation based on the present salary
of a RHU physician which is P9,756 per
annun (p.a.)

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

- computation based or. the salary of a RHU
midwife which is PL,860 p.a.

c¢) horticulturist (one week per year) 150.00 150300
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B.

Year 1
Travel Allowances (yearly)
- computed as F6.00/day
a) Physician (52 days per year) 312.00
b) 3 FHAs (52 days per year) 936.00
¢) horticulturist (6 days per year) 36.00
TB drugs (IXH) given out to children with T3 53.75

Inciderce of TB as gathered from the bas2line
survey is 0.6%. This implies that in a barrio
900 children in the target age group, around 5.
children will have TB. The cost of supplying
5.4 children with INH for one year is the cost
included in this category for the first year.

From the second year and after, the cost of

treatment will be based on % child per year.

7.50

)

Subsidized vitamins and other drugs (yearly) 2

The costs for this category are computed
based on the total vitamins and drugs given
out Tree to the sample population during the
intervention pericd. Prices arc vesed on the
reimbursable procurement costs from JNICEF.

Antihelminthics for deworming (yearly) 250.00

Seeds, cuttings and fertilizer for home gardens 80.00
For the Tirst year, cost figure is based

on the costs of seeds, fertilizers that the

project gives out to the csample population.

For the second year and after, only nalf the

amount of the first year is included.

Fducation materials (biannually) 20.00

water-seal bowl frame (first year only) 5.00

Trairing of FHAs (one week every 5 years)

a) Physician 40.70
b) Materials 10.00
c) Stipends for FHAs 1kkL .00

Opportunity cost of MAWs for attending
training and helping the health team (yearly) 936.00

Computation based on an average of 3
MAWs helping the health team for around

Yaoar 2

312,00
436,00
36.00

5.00

237.50

250,00

L0.00

936.00



6 hours per weesk. Taking the wminimum
wage of P8,00/usy for an oight-hour
woreing dony o the value of time, the
opporiunity cost of 3 MAWs is therefore
F18.00 per woeck.

Total private cost per barrio
Counputed vy multiplying the total
private cost per houschold by the totel

number of houscholds in the barrio.

Total SZocial Cost

Yoar 1

=
[V
v(')‘\
O
A2
o
o

#20,876.55

Year 2
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Teble 36 provides a summery of the present value of Lhe private and

total socictal costs for ecach program, Tne present value of the costs for

each prograr. are calculated for a 5S-year and a 15-year program. Note the
gsmaller differsntiels vetween cach program's costs over the 15-year pcfiod.
The costs each year zre based on reaching all the children in any sarea.’
Equal costs are assured for each ecological zone. If this 1s an urban-.
based delivery system, there will be slight cverstatement of the urban
arca transportation cozts, The 15-year costs are the ones which will be
used in the determination of the perefit-cost ratios.

The Effectivenese Durameter

&

The param-cter Mj is the elfectiveness in eliminating or preventin
the various problems associated with xeropnthalmia. Thus, we must consider

the effectiveness of elimirating the X which exists and of preventing new

Q
o+
[wS
o]
S

cases of X. Tris is nct quite the sewe thing as examining the redn
in xerophthalmia prevalence rates, The roncon 1s that children with X
both before and after & program are probably more likely to pecaore blindg
or die. Trne available prevalence and change of status aata are ussd toi
determine M.

These programs ere 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 wore realistic 5 to 15-year period is ne&déd.
Given this understanding, the first step will be to determine tre effec%
tiveness of cach program in preventing blindness and death and in elim-~
inating old cases and preventing new cases of less severe Torms of X and
the concurrent external cffects of these less severe morc prevulent C. |

Table 36 present: the predicted X prevalence rates at the beginning and.

end of, the intervention programs. These rates plus the serun A level and

4



TABLE 30a  TH Wﬁ%%LHKﬁTDF)ﬁRC?HNUﬁM]AI%TmNQAHDFJTER
THE 1TFRVENTION TROGRAMS BASHD ON THE PREDICTHD

. vt A o1
CVALUES OF XFROPHTHATMIA FOR CHILIREL AGED l-lb~/

URBAN SQUATTER RURAL COASTAL
Before  After Charge RBefore  After Charge
- PHI .10 .13 +.03 .0l .06 +.05

MSG .07 .05 -.02 .06 .03 -.03 .

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

}/ The predicted velues are based on the regression rerults for each are’
group as described in Table C5.17. The amnregnte vulucs are weighted
averases derived from the ralative proportion of boys and girls in the

O

1-6 and 7-16 age groups.

TABLE 36b PRESENT VALUES OF TOTAL SCCIAL BENEFITS
(Values in Pesos)
Zone
Discount Urbar Squatter Rural Coastau
Rate
&4 225,041 151,34k

15% 68,519 50,440
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ocular signs associated with cach program are used Lo determine the Miﬁ
rates,

e capsule progrem eliminated mest of the ocular signs and very few
ones occur. In the period studied, the oculur signs which were Tound are
of & less serious nature and affect only the conjunctiva. The clinicql
data were collected 2 months after the capsule was delivered auc it is,
poseible that the less than {-montn rrotection afforded by the capsule
may lead to more serious complications by the end of six-months. Ve
assume &ll blindness and death associated with X will oe prevented but .

that the high prevalznce level of less serious ¥ will ceccur for the fi%al
three months of the six-month period. For the first three months, eight
percent of the children will still have X. There is the possibility tihat
the capsule delivery system will treax down more with time and these Mi]
rates may be tco high. At this time, we assume only W ana 55 of the
capsule children in the sguatter and ccastal barrios huve the possipilit

of getting X. This means the eTfectivencss level of Ma and Mnox for the
capsule is only about 75%. This represents « 90% reduction for the first
| three months and a .L3% reduction in the amwount of X for thz firal three
months. '

The MSG fortification promises a much higher level of protection. -

The large increase in serum A levels after a 10-month period of use meén
the higher prevalence of ocular signs which were found after € months
would have declined by the same pericd in which the serum A data were
collected. MSG fortification affords complete protection agzinst both
blindness and cdeath and we assume the effectiveress against morbidity will
improve. Still some children would never receive MSG if it were provided

only through commercial outlets; thus, 100) effectiveness can never be
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obtained, The mworbidity level will deeline to 17 in both coustal barrios

This meuns an effectiveness level againgt less

skl

and the squatter arcas.
serious forms of X of about .85 and .03 in thesec areas, respeetively. j?his
is based on the reduction in tre initial prevazlence levels of X in the;
MSG areas. |

The PHI program is more difficult to evaluate. While 1t has had ﬁhe
same positive impact on the vitamin A intake of childrern, and provided;gig-
nificant other nealth end nutritional benefits, the prevalence of X haé

increased. About 15% of the childre:r still had ocular signs and a few:

~

were of a more severe nature (Table 5.2). Given the availability of méd-
ical personnel ir each area plus the visit of the FilA's and the work of

the MAW's, we assume no deaths associated with X will occur. 7t is,
ho&ever, slightly possible that a child may become blird because the sé}um
A levels have decreésed and some severe ocular signs occurred. The nutri-
tion education programs which have explained the effects of X-related gigns
and the importance of consumirg leafy vegetables to PHI households should
become more cfi‘ective over time. MNevertheless, there is the possibiliév

[t

that some families will not follow the advice of the MAW's, FHA's and
dootors and children will go blind. Others will not be reached at alljby
the PHI. The X morbidity levels are expected to be slightly lower aftéy
the PHI propram has run for several more years. Thus, we can assume aé
ef'Tectiveness level against X of only avout .50 in each PHI area. 35
The weighing of the Mij's to produce Mj is based cn the net ccono@ic
value of eliminating cach problem in each zone. In the squatier areas;.
the weights for blindness, death, morbidity and external benefits are :

.12, .14, .66 and .08, respectively. 1n the coastal area where the préb-

ability of having X was lower, thne weights are .06, .09, .33 and .52, ’
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respectively. The weighted Mj's are presented in the 1-at column in
Table 37.

The effectiveness perameter MJ is a crucial variavle but unfortuiucesy,
we are able to estimate it with much less precision than the econouic

costs and possibly even the economic berefits.



ThRIE 37 THE EFTECTIVEMNESS PAPAMETER

mormidity
Grauo A

Regidents of Scuatter Arcas

MSG

EFPECTIVENESS ZOR EACH PRCRLEM

.50

.85

.50
.83

.75

blindness
Ganr b

.98

1.00

1.00

.98

1.00

ceath
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1.00
1.00
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1.00
1.00
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.50
.85
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.59
.97
.82
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Benefit-cost Arclyvsis
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ost ratios are a major critveria for project selection, It

esired that the ratic be greater thnan one. This criteria pre-
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sents an incomplete picture in cases in which complex bvenefits @il costs,
many of which are intangible, exist. Moreover, mosi of these analyses
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limit the scope of their benefits and do rot exenine many of thu swcondary
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effects of their prgjects. ECince the private
zero (for two of the programs), it is not useful to present beneiiv-cost
ratios.

The social benefit-cost ratios presented in Tabdle 386 are guite iarge.
Using a discount rate of &%, these ratios indicate & large ben:Tit to S50-
ciety. The socizl benefit-cost ratios (ECR) are more imporiant Tor socio-
economic decision-making. 1In the squatter arcas, they clearly indlicate

) .

the superiority of the capsule program on the bagis ol cocis ana ponefits
related to X as all three programs have ECR's above 1, indicuting net .
economic gains to society “rom any of these programs. In tne ccastal
“areas, the private earnihg of each cohort are much lower than in the
squatter areas and the BCR's are much lower. In fact,the ECR for the:
PHI is below 1.

Ir both zones, the capsule program has & higher BECR tharn the MSG -
fortification. These differences get much smaller as the disccount ratg

increases from 8% to 15%. Similarly, the increase in the discount rate

lowers the BCR of the FHI in both zones.
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The Fffectiveness Paramcter M

It is most useful to examire how small the effTectivenecuss parametor
wo;id have to be for the benefits of “he program to equal the costs, ﬁor
the PHI, Mj would have to equal .53 in the saguatters areca which is only.
somewhat smaller than the actual estimated erfectiveness level of .0Y.

In one case of the rural coastal barrios at the nigh discount rate, thg
PHI costs are grezter than the benefits and no adjusuments dre possihlé.
The effectiveness levels of the fortification and capsule prograns would

have to be very low. They would nave to be .5 tc .17 Tor itne fortification

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

Other Considerations: Urnmecasured and Intansible Berefits

The BCR's for the PHI have been very low. Additioral nutritionral and
health benefits will zcerue to cnildren and arzas covered by thie PHI. The
present private and social benefits have not included the benefits which
accrue for the climination of TB and other diseases, the increases in

Ls
nutritional ctatus, the immunization of children and even the less tangible

n the treat-

[EX

development of barangay organizetionc. Ccmmunity participation
ment of community health problems was an important element in the PHI aﬁé
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 wortn these additional tangible and intangible benefits.

Secondary Eff'ects

;

This enalysis has been based on partial equilibrium analysis. Changes

H

in the relative prices of the various production factors have been ignored

because they represent only a transfer effect,.
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The visibility of the PHI is important as this program is more likely

_to be ascociated with concurrent sociul changes. Deomographers and other

social scientists often argue that the low visibility andé lacx of social
change involved with the malarial eradicution and other mass public health

igns for the past 3-5 decades did not lead to shift in socicl attifudes

&

camp
necessary for concomitant fertility declines. The high visibility of the
PHI may be an important aspect of the functioning of this program.

The goal is the selection of the progrum which will be most meaninéful
to the Philippines. The benefit-cost raztio and the other important Filibino
development priorities such a&s participation of local people in the impie-

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 .
maximiration of econcmic benefit into & constraint that the BCR be greater
than or equal to one, Then the broader developmental goals can bpe examined.
All three programs have BCR's greater than one in the squatter aregs,
even with the more conservative 15% disccunt rate. The ECR for the PHI. in
the cocastal areas is well below one. There are a number of Important cbn-
siderations. First for & minimal marginal cost, the PHI program could dis-
tribute capsules which would clearly enhance its effectiveness in elimiﬁating
old X and preventing new Y. Second, the PHI is providing sigrificant other
benetits, There was meaningful popular participation in the program though
interest did wane at times and there were meaningful relative improvemeﬁté
in the level of discases, parasites, and nutritional status and a reducéion
in third dcgree malnutrition, associated with the PHI treatment comparea
to the other programs. It is hard to disregard a program with these mui-

tiple benefits, especially when the PHI is contrasted with the simpler;

fortificaticn and capsule program which can only provide vitamin A,
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If budget constraints arce severe, both the capsule and the MOG forti-
fication are attractive programs, It is important to note that MEG couad
also be Tortified with other items. 1In the case of the Philippines, iron
and iodine would be prime candidates., At the same time, olber itcus could
pe fortified which would increase the effectiveness of & fortiflication pro-
gram, It is, in fact, very wise to fortify several items Vto insure thu£ a
minimal level of protection is provided to ecach child. Y

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 tc provide just a capsﬁle
as the benefit. It may be much more advantageous to use the capsule as an

elemert of other programs and to provide it as part of the curative process

in health centers.



Appendix 2

PUBLIC HEALTH INTERVENTION

Policies on the Delivery

A. Over-all Policies/Guidelines
). The four barrios will receive the same program of
intervention
2. The PAI will be delivered by an intervention team
consisiing of:
a) one physician
b) 3 interviewers who assume the roles of
multipurpose health worker
c) one horﬂiculture 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. PhI is primarily delivered to the 300 numbered and
listed houses,
3. Sample families will have the highest priority rank
in the delivery
h. Families within the geographic limits of the barrio
but do not telong to the 300 numbered and listed houses
are clazésified under the lowest priority rank and will

rceeive only unstructured health care.

-103-
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C. Strategy
1. Initial Delivery

a) The initial delivery will be in the form of a
massiw, segmental (project by project) approazch.

b) The follewing projects are delivered initially:
1. Deworming project
2. Immunization project
3. TB Control project

c) The initial delivery will conform with'.the
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) ZEach of the initial projects will be alloted four
barrio visits or a total of 32 hours.

e) The ledical Auxiliary Workers Training Program
will be started during the initial d=livery.
Training will be supervised by the tcam physician
and training is described in the MAW Training Manual,

f) The Botica sa Baryo is included in the initial
delivery. The initial capital of F200.C0 will be
loaned by CIM-CU to the community and will be repaid
from profits pgenerated by the cperation of the Botice
sa Baryo,

The potica sa Baryo will be managed and controlled

by the Sotica s2 Baryo Committee of the Barrio Council{

composed of tre following:
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1. Barrio Captzin as Chairman
2, Earrio Secretary
3. Barrio Treasurer
L. Barrio Auditor
5. CIk-CU Physician
The operation of the Botica sa Baryo and the functions
of the Committee are descrited in the Botica sa Baryo Manual,
2. Subsequent Delivery
a) The subsequent delivery will be programmed in the
context of th: Service Model.,

The Service Medrl

1, The delivery of PHI to targetted families

3
L

he targstied fomilies will conform with the priority -

- o
setting namely: :
lst pricrity - sample families
2nd pricrity ~ families from the 300 numbered
and listed houses
3rd pricrity - families from within the barrio
but without house nurbers
2. The tcam phnysician will have the follcwing work
pattern end time distribution,
507 (4 hours) — morbidity clinic
25% (2 hours) - M.A.W. training
25% (2 hours) - Lecture to groups in the
communivy
3. The thrce.Family Health Aides will dzvote 1003 »f

their time delivering PRI to targetied families with
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the following work pattern‘and time distribution:
50% - lst priority family
305 - 2nd priority family
20% - 3rd priority family

Each Family Health Aide will devote a maximun of

two hours per family cduring the delivery of PHI.
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if normal weights

reinferce nutritional habits

INTENSIVE FAMILY CARE

METHODOLOGY FLGW CHART

l. 2' 3. b-
WEIGH THE DELIVER INQUIRE ARBCUT HOTIVATE
CHILDHAEN > NUTRITION - HISTORY OF ———-——? FORt TO1LEY
EDUCATION PARASITISN CONSTRULTICH
A
may proceced skip no, 4 if
directly to family has
no, 17 toilet
7e 10. proceed to
PURIFY N IKFORM no, 6 if;
WATER 4 ABCUT no, I, pesitive
l HORTICULTURE no., 3 = ncgative
N/ W
8 . 7. 6' 5 L
CELIVER REFER T0 INQUIRE ABOUT DEWORM IF
HEALTH . ¥ HORBIDITY | EXTISTING VA FOSITIVE
EDUCATION CLIKIC MCRBIDITY

7

skip no, 7 if no., 6 is negative
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Guidelines for Intensive Family Care
No. 1 VWelgn the Children
lieights:
A. There are children in the household
Steps:
a. Obiain z2ges of children
b. Veigh the children and assess ilheir nutriticnal
status using tabtle of standard weights,

1. Family with infzats (birth to 2 yrs.) and
underweight children ~ deliver nutritional
education (No. 2), etc.

2. TFamily without infants but with underweight
children - start directly with part III of
No. 2 (Nutrition Education) )

3. Femily without infants and with normal weight
children - starts with part III of io. 2, etc.
stressing i1l effccts of improper health practices.

¢. HMotivate ror Family Plarning
B. There are no children in the family
Steps: &) go to 8 ~ deliver health education
b) go to 9 - purify water
c) g¢ to 1) - inform ebout horticulture
Mo, 2 Deliver Nutrition Education
I. Infant Fesding

A. Breast Feeding (Encournge =1l mothers bo breasc feed)
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1. importance (complete, convenient, safe, cheap) :
2. Dbreast care

3. duration and schedule

L. burping
B

. Bottle Feeding (Only for mothers who cannot
breas. feed)

1. hyziene measures:
- clean bottle)
) prevent GIT disorders
- boiled water) (kalibang)
- 2. formula
- use evaporated milk - dilution based on 3ze
- exphasize disadvatages of condensed milk
at high dilution
C. Supplementary Feeding - ¥starts at four months
of age (small amount of vegetables, meat soups,
mashed vegetables, etc.)
1. Dilis powder or mongo powder
2. Preparation

Mashing and straining:

a. Vegetables c. Rice
b, Fruits d. Tubers
Principles:

1. Ccnmonly used foods
<. Hygiene
3. Dalance meal

4. Palatability
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II Vieaning
- gradual
- milk must be part of chil¥a diet
- protein-rich fonds (mongo, dilis, etc.) that are
inexpensive and readily available
III Vieight - Index of growth and development
1. Visuzl: (Charts)

To compare normal and retarded development

2. Importence:
a, Weight in direct proportion to and nutri-
ticnal practices
if weigno is low - not gsiting enough of
risnt foods
or stationary - disease process going lile
parasitism .
b, Weight reflects growth and develogmenval
stztus of child.
Serial weighing - adequete gauge in deler—
mining growth paitern,
IV Malnuurivion
A, Visual (Czszs)
B. Types (Ering pictures to illustrate)
1., Harzsnus

Kwasniorror

o8]

(V121

Vitanin & deficiency - night blindness
J

0
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1. ophysical and mental (brain) retardation
‘physical - thin, presence of pigmentation, Qdema, étc.
mantal - slow comprchension
irritabilicy
decrease work efficiency
2. susceptibility to infection -~ drain in money

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

Motivate for home gardening to produce basic i
Inquire about history of Parasitism
Motivation for Toilet Construction

§ tne children are positive for parasites (bcy history’

-

~
=
.
| ]

or stool examination)
Steps: 1,  Explain the pressnce of parasitism as

due to lack of a santiary toilet - demon-
strate how a child gets the parasite (sim-’
plified parasite cycle of life)

2. lention the otherexcreta transmitted
disezses and d escribe them,

3. Inquire whether any member 5f the family
has been sick with these diseases,
if YES: Pcint cubt the presence of these
diseazses in the family as due to the lack
of 2 sznitary toilet, Also point out th=z
this can be due to lack of blind drainage 1

or improger garbage disposal.
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if NO0: Inquire whether any member of
the family has ever bzen sick of diarrhea —
if y¢s - then attribute this disezse Lo
lack of blind drainage or improper excreta-
disposal.

L. Teach and encourage the fumily to:
a. btuild a sanitary toilet
k. construct a blind drainage
c. dispose garbage properly

B. If the children are negative for parasites:
Steps: 1. Inguire zbout incidence of diarrhea and

other diseasszs,

2. Explain that weter 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 systen
c. dispose garbage properly

No. 5 Dewcrm if Positive
No. 6 Inguire about exdisting merbidity

No. 7 Refer to Morbidity Clinic
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Ho. & Deliver Health Education
Topics:
I. Introduction to Communicable Disease Control
A. DBriefing of respondents on general results of
stool and blood examination of sample children{
E. Infermation regarding the avoidance and controlﬁof
certain diseases which easily occur in children
and c¢ven adults, stressing the importance of kncw-
ledge of these disezses,
C. Illustration and discussion of the Communicable.
Diseases transmitted by the 4 F's:
1. Food 3. Flies
2. Fingers L, Feces
D. Driving home in minds of Audience the necessity..
of cleanliness on the four F's,
II. Discussion of Four Common Ccmmunicable Diseases Namely:
1. Dysentery (Dysenteria)
2. GChelera (E1 Tor)
3. ‘Typnoid (Typhus)
L. Irntestinal (Bitok
Parasitism
IIL Discussion of the general evolution of the specificg'
disease process: |
1. Lx. Dysentery:
1. child plays in ground, thus makes hand dirty
2, child cats fruits withoﬁt viashing |

3. in c¢vening, child has minimal diarrhea
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L. or if day c¢hild's appebite not arffoected
therefore, cats more unclean foods
5. so child diarrhea recurs arnd becomes worstf
nlso there is accompanying abdominal pain
Discuss also other diseases patterned after dysan;
teny 
Scurces and Couses of Communicable Diseases through:
1. Water contamination
2. TFocd, Flies, Fingers, and Feces
Control by:
1. Water chlorination
2. Ccnstruction of toilets
3. Construction of proper drainage
L. Sanitary disposal of garbage

5. Environmental sanitation

No. 9 Purify water

Steps:

1. Irnguire about the source of water

2. Inquire about dizrrhea

3. Hention the water-bcrne diseases - cholera,
typhoid, and dysentery

4. Explein that water-borne diszases are due to
water contaminated with bacteria (reinforce
with e¢nvirormental ssnitaticn)

5. mention chicrination as a mebhod of elimi—

o

atirg thesz bacteria found in water
6. ‘Teach how to chlorirate water

7. Encmurage the practice of witer chlorination.
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No, 10 Inform abtout Rorticulturs
T. Discuss the lmportance of ngticulture
A. Its relation to gonod nutrition
1. essential nutrients derived from home garden
products
2. freshness
3. economic recason - affords savings
II. Mechenics of Horticulture Program
A. For households with existing home gardens:
1. Check the size and locations of home gardens -
campaign for more and bigger nhome gardens

2. Wip by

jo N

out varieties o n plants ~ promote.

h
.
»
[

gard
the raising of melunggzy, agtate, gay, etc.
3. Five techniczl advices:
a. how to make =2nd prepare a seed box or
seed bed with subsequent scwing of seeds.;
b. preparation of plots for transplanting
¢c. encourage the proper use of locally avail;
able fértilizcr-i.e., horse, cow or carabao
manure, chicken dungs,
d. cazre for growing plants including chemices
treatment, weeding if possible,
B. Househnlds without Existing Home Garden (witt
available space)
1, Fird out the reasons for the absence of lh...

gardens
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presence of strey animals - let the owner
£ such animels tie the anirals or cncecou-

o fence with avzilalle

Y
3
t
@
ct
jo]
4y
b
]
"
[ ]
p)
fe)
8]
ct

s

materials such as kagingking, salirap, etc.

2

Households without awlable space for home

Gardens -

Encourage use of seed boxes, cans for such

purpose.
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CaPSULE DISTRIBUTION STRATEGIES

STRATEGY I EARANGAY CR VILLACE COUNCIL

STRATEGY II SCHOOL TEACHERS
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STRATEGY III YOUTH GRGUPS

|VILLAGE COUNCIL

STRATEGY IV HEALTh TEAM
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Co-Associate
Cc~Associate

President, CIM

Dean, CIM

Consultant Pathologils
Consultant Cphthalizce
Consultant Mutrition .
Con"th“hu Horticulturist
Madicel Technologist
Hed*c“’ Tecrnologist
Medical Technologist
Clerk-Typist

Driver

Te

Project Director
Dep Director

o4
Ly

Co-Investigator
Hesearch Pkysician
Researen ronysician
re rrysician
He fosistant
He hssistant
3 A:sistant
L Peehnolezist
h&ﬁlcﬁ echnologist
c pist

ist

-
Healdh Educator
Interviewer
Jnturviuwer

Intervicwer
Intervicwer
Invarvicwar
Intervievier
Intervicwer



SECCND YEAR
A. CORMELL UNIVERSITY

1. Dr. ¥ichael C, Latham -- Co-Associate
2. Dr. barry Popkin - Co-Associate

B. CEBU INSTITUTE GF MEDICINE

1. Dr. dacintc Velez ~ President, CI1

2. Dr. Constancio Camomot - Dean, CIi

3. Dr. Ibarra 7. Panopio - Co“oultant Patrologist
L. Dr. Jesus Zavanis -~ Consuluant UQ.ML(*MOLOdl
5., Mr. Gustavo Oasis¥ - Consultant Horticulturist
6. Yrs. Lydic Adiawan - Medical Technologist

7. Nr, Clemente Hist orillo - Medical Technologist

g§. liss lLarnette Jabonero - hedical Technologist

G, Mr. hicasio 3Setrina - Driver

C. VITAMIN A STAFTF

1. Dr. Florentino 3. Solon - Project Director

2. Dr, Tomas L. Fernandez - Dezuty Diractor

3. Dr. Josegh D. Graciosa -~ Research Physicizn

L. Dr. Asuncion V. Aroag - Research Physician
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17. r. Bienvenido Holganza - Interviewer/FRA

#First six months only.
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