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ABSTRACT

Vitamin A deficiency and xerophthalmia constitute one of the mair
nutritional problems in Indonesia. In Indonesia’s Third and Fourti
Five-Year Development Plans, it was stated that efforts will be made
to distribute high levels of v1tamin A and to fortify a foodstuff
with vitamin A in an attempt to combat vitamin A défic_ie}igy.f However,
up to this point, efforts to fortify a foodstuffluith vitamin A have
only reached the level of determining the means ofkfortification
(MSG, amongst others), and developing the technologvgto doithis. The
next step, the one which was taken in this study, was: to organize an
experiment at the field level to evaluate the acceptance of the
fortified product- ’by the community and its effectiveness in
combatting vitamin 4 deficiency.

Ten villages, uith“a total»of around 9,000;pre—schéolfchildren.
were divided 1nto two groups. In dtbe ‘firet five; villages, MSG
fortified with vitamin A (MSG-A)'Vﬁas.'marketed._ This MSG-A was
produced under the SASA label at the MSG factory in Surabaya. Bearing
in mind that the average level of MSG consumption by a pre-schooler
is 0.23 gram per day, around 3000 IU of vitamin A were odded(to each
gram of MSG. It was hoped that the additional consumption:of around
500-700 IU of vitamin A per day‘fromvthe MSG-A would;make up for the
deficiency in the children's.idietary intake. Thejproducer and the
SASA agent in Bogor coéoperated-vby organizing the’MSd?Atmarketing
from the Bogor agent’ £$:ftﬁé five experimental villages. The five

other villages, where MSG-Alwasinot marketed, constituted the control



area. Data on the ‘prevalence of xerophthalmia, the averagelchild's

vitamin A status (sub samples “of around 200 chxldren were taken),

vitamin A in breast milk Hb (sub sample), the status of nutrition

(sub samples of 6 X of children} were taken) an:.!"ﬁﬁ.

" collected at the beginning of the study as well as- “i*féﬂ‘ifﬁéiv°
months later. o
The results of this study showed that the Eprevalunce of
xerophthalmia (XIB)  in the experimental area dropped from 1. 24 x to
0.32 X after 6 months and 0 15 X after 12 months. In contrast the
prevalence of xerophthalmia in the control area rose slightly,from
0.77 X to 0 90 x after 6 months and stood at 0.80 % after 12 months.
This reduction in the prevalence of xerophthalmia in the experimental
area. 1n comparison to what occurred 1n the control area, is of
-significance. The v1tamin A serum levels in the experimental area
rose significantly from 19 3 + 9 35 ug/dl to 22.4 + 9. 20 ug/dl after
6 months and 26 3 9 52 ug/dl after 12 months. In the cqntrol area.
the vitamin A serum value commenced at 22 5 + 9. 95 ug/dl becoming
20.2 + B8.60 ug/dl after 8 months and 20 5+ 9 42 ug/dl after 12

months.

The Hb level: 1n pre-schoolers 1n the experimental area rose

significantly, that 15.] from, 11‘3 4+ l 55 g/dl to 12 3 lv59 g/dl
after 6 months and 12. 1+1. 34 g/dl after 12 monthsi In the control

area, the Hb -evel started at ll 4 l 58 g/dl becoming 11. 2 1.48
g/dl after 8 months and 11.4°+ 1.39 g/dl after 12 months. ’
The v1tam1n A level in breast milk in the experimental area rose

significantly,from 17.31 + 8.43 ug/dl, becoming 19.11 + + 7.83 ug/dl
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ffafter 6 months and 19 20 +- 8 74 ug/dl after 12. months. In the control
area.. the level of v1tamin A in breast milk did not rise. It was
17. 58 + 12,77 ug/dl at the beginning of the research, 16 47 + 9 93
ug/dl after 6 months, and 16 65 + 5 84 ug/dl after 12 months.

‘The decrease in the prevalence of xerophthalmia and the increaseﬁ
in the vitamin ,A;;levels kin the,serum, Hb, and vitamin A inwhreast'
milk show that. |
(i) the MSG-A marketod was bought by femilies, and food that received
additional, vitamin A from this MSG-A was consumed by pre-schoolers;
,(iila;thetMSG-A, marketed through normal marketing channels, was quite
'effective in combattingv vitamin A deficiency; (iii) the vitamin A
added to the MSG was adequate to make up for the v1tam1n A deficiency
in  daily conaumption, and (iv) the intervention of . vxtamin A did not
merely combat the vitamin_;A' ‘deficiency b“t'§15°'P1°Vedgﬁ role in
~ avercoming anemia. ‘ | .

The lower mortality rate among pre—schoolers in- the experimental
area (13.40%) compared with' that in the control area (19 5 %) is
interesting, 1ndicat1ng that the vitamin A 1ntervent1on may have
played an additional role in reductng mortality and illness rates.
In order to be certain that ~thiah-was“}not merely a coincidence,
further rasearch‘is needed.

The implementation of the f01t1fication program at the national
level needs to take into account' (i) the social 1mpact concerntng
the issue of possible MSG tox1c1ty, (11) the cost of fortification,
and (iii) .a national concensus "on the policy for‘the:phaeing of
fortification. For these reasona, there'gneeds to he a‘series of
further actions at the completion of this study. |
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IXECUTIVE: SUMMARY

"We have examined the- effect1veness of the use of MSG, fortifiedj
with v1tam1n A (MSG-A) to combat v1tam1n A deficlency. The MSG—A'wasi

channeled through the usual marketlng outlets. The. soc1o—econom1c‘

conditions and food consumptxon in both the exper1menta1 and control
areas were the same (Table 1 and Table 5).

After the MSG-A had been marketed for 5 to 11 months there was a
reduction in the preva]ence of xerophthalmia, when the prevalence of
Bitot 8 Spots (XIB) was uaed as the measure. Thxs reduction. apart
from- bexng very significant, indicated that xerophthalmia had also
reached a prevalence rate that no longer constituted a communxty
health problem in the experimental ‘area (Table 7 for cross sectional
data and Table 8 for cohort data) Thls reduction 1n the prevalence

of xerophthalmia was accompanled by an 1ncrease in- the etatuq of

v1tem1n A, meaeured‘ as. the change in vitamin A" levele inﬁthe blood
(Teble 17 and mafié); :

Other effects of ‘the. market1ng of MSG--A observed in thls study
were the 1ncreaae in the hemoglobin levele of pre-schoolera (Table 22
and Teble 23) as we11 as the decreaee in pre—schooler mortality
(Tab}e, 24). Both of these effecte still need confirmation through

~re§earch.

The vztamin A added to the MSG was consumed not only by
pre-schoolers but aleo each ;family member. as can be seen from the

increase of vitamin A in breast m11k (Table 21)
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The results of th1s research show that the v1tamin A was added u
1M§G‘ 1n (sufficient amounts to make up for 1ts lack 1n food. Because
all of the MSG—A marketed was able to be purchased by the community,
the' results of this study can be used as one of the con31derations
ior 1mp1ementing the fortification of a foodstuff(s) w1th v1tamin A
in Indone51a. ﬂ

A11 of the MSG-A marketed dur1ng th1s study was sold, 1ndicat1ng
the community s acceptance of the MSG It was realized during the
study that the fortification technology had yet to be perfected, as
the yellow1sh color of the product could be observed with the naked
eye if 1nspected vcry"‘ carefully (Note' While th1s study was in
progress. a group of experts from Wiscon31n succeeded in producing
"Whlte V1tam1n A" whlch will solve this color problem, )

If viewed scientifically, based on ‘research, experiments, and on
the results of a national MSG consumption survey. there 1s noth1ng
regarding the toxicity of MSG that should cause concern. However, we

must bear in m1nd the strong rumors which exist 1n the community

that MSG can cause the onset of cancer. This question must be
consxdered from "the ' social p01nt of v1ew. The MSG consumed by the

target group (families w1th low vitamin A status) was in small

packets, therefore;‘ w1th the fort1f1cat10n of MSG 1n small packets
only, the target would have been reached

The cost of fortitlcation can be countered by reducing the
quantity of MSG in packets by an amount equal to- the pr1ce of the
V1tam1n A added or by 1ncreas1ng the total cost of the MSG including

MSG that is not fortified.
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_ INTRODUGTION *

. thamin A deflcxency ‘and xerophthalmla constltute'one of the maln

1utr1tiona1 probl in Indonesxa. \ nationalasurvey on xerophthalmxa

'1977 : 1979) revealed that theretwas '
f around 1%, whlle a dry1ng out and ulceratlon of the corneawwere
'xperlenced by 6. 4 out of every 10 000 pre—school chx]dren (1) The

lumber of pre—school ch11dren with a low vitamin A status or

lefxcxency amounted to 50 x, while . around 70 000 pre-school ch11drcn
were threatened with blindness each year (1) (2) Apart from leading
to blindness, vitamin A def1c1ency contrlbutea to ‘a high rate of
illnesa and death, esperlally in 1nfants and pre—achool ch11dren (J)
Combatt1ng vitamin A def1c1ency can be carrxed out thruugh (i)
nutr1t1ona1 educatlon, (11) a h1gh—1eve1 of vitam1n A dlstrlbutxon
(200 000 IU) tw1ce a year, (111) fort1f1cat1on of a foodstuff with

vxtamxn A (1v), and a general improvement in communlty health (4)

In Repe11ta III (5), ‘the Th1rd Nat1ona1 5-Year Development Plan,
it was- stated that _vitamin A def1c1ency would hopefully no longer
const1tute a commun1ty health problem by the year 2000 It is hoped
that by then, most people, 1nc1ud1ng young children, wxll be able to
sut1sfy the1r vitamin A needs through daily food intake Before this
ca be achxeved efforts must be made to combat vxtamln A
de101ency' In the Thxrd andd Fourth Flve-Yeu. Plans, 1t was stated
that the dxstr1butxon of hxgh 1evels of v1tam1n A and the
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Th = ll have been dmade’ towards
1mp1ement1ng th1s fortiiicution program (1) a survey has been
carried out on’ foodstuffs that cou1d be suitably fortified with
vitamin A ‘and (ii) a fortificution feasibility study was conducted
(6). Both of these studies revealed that fortification could be
carried out’ using white sugar, flour, monosodium glutamate (MSG or
vetsin) and salt. The foodstuff with the greatest potential MSG,
fulfills the conditions for fortification. it has the most central
production process, would resch a large section of the target
group, its production is. easy to control, 1t is not organoleptlc, and
~has only a small variation in consumption (1) (6) " Apart from this,
fortification can only be carried out w1th MSG in small puckets which
are purchased by the target group, usually low. income families.

Research into .the literature on the toxicity of MSG has revenled
that MsG is safe lf consumed as an additive (mixed with food) because
glutamate is metabolized quickly by the body. Research 1nto the side
.effects was only carried out on’ amounts of MSG given in a parenteral
manner or 1n mixtures with high doses, that is, a few hundred times
,greater than what is normally consumed as a food additive. Glutamate
ldis an amino acid, the 1argest amounts of which (20*) are in the
,\protein"uof, prepared food.‘ In pre-school children, glutamate
consumption originating from the protein of prepared food is around
’6 000 ' g, while the amount from MSG 1s around 150 -f300 mg

o 2:"



in

he

: THet;resuIts of.:a'sﬁrvey on the consumption of MSG in ﬁre4éehool
chxldren reveal an’ average 1eve1 of 0. 23 g. per day per ch11d An
add1t1on of -3, 000 IU of v1tam1n A per gram of MSG w111 anrease the
daily consumptlon by ' as much as 700 IU of vitamin A, or half of the
da11y requlrement This increase w111 hopefully 1ncrease the1r
vifamin A'status and prevent xerophthalmxa. |

Before the national fortification program 15 carrxed out a” tr1a1
of the fortification of MSG w1th vitamin A on a 11m1ted basxs was
conducted through normal marketxng channels. This experxment 1ndicate4
whether ‘the - community cuan accept the fortlfied product and whether
th;s : method is effectxve enough  to reduce the prevalence of

xeropﬁthalmia.



AIM

General : To analyze the effectiveneos of/comhatting; itamin‘A,

defxcienﬁy'vandf?ﬁ

of MSG with’vitamin A.

Specific: - To analyceﬂ2the<reductfonfinﬁkerophthalulafpreualence
(XIB)

-To ‘”'alyz" ‘the' vitamin A status. of ‘pre-scheol
chi1dke§i’ff'

- To analyze the effects of the 'ortification of MSG on

the vxtamxn A levels of breast mxlk

- To study the operatlonal aspects of the fort1f1catzon

of MSG. thh vxtamxn A.Yfrom the factory 1eve1 to the

consumer

METHODOLOGY .

the’ MSG (whlte ‘in. color) with

?ultamin A (yellow in color) resulv d 1n a. product that approached the
required color for MSG (a wh1te appearance), and w1th unchanged
‘homogeneity and pourabilxty. The process con51sted of flrst maklng a
‘prem1x ; of v1tam1n A a glue-type substance and MSG powder.lA total
‘amount of 800 grams of 250 cws (cold water soluble) vitamin A was

s
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name "thtle Fordi'g

100" mesh MSG(V

.*mxxed wlth 60 g of hydroxxpropyl—cellulose as'a glue, whxch was then>

'd1ssolved in’. 450 ml of absolute alcohol 1n a m1xer w1th the brand

‘wder’ so that tha MSG powder stuck to the v1tam1n A
oart1c1e by means of\the glue.,The premxx was then drled by fannlng
and m1xed, uelng a Peter Kclly blender. with MSG crystals to the
ratio - 5: 95 untll 1t was homogeneoue._Thereafter. the MSG fortxfled‘
w1th v1tam1n A wae reterred .to as Msq - A

| The production of MSG ~ A was carrled out at Lhe SASA factory in
Surabaya under the technicel guidance of the: Center for the Research
and Development of Nutr1t10n.‘-
Wh11e this study was in proéress, the7ffollowlngftuaterlals were
required :

‘;fAbsolute alcoholi ié? fflitree
iHydroxlpropyl-celluloaeV' '_.;2? 77‘

' stc erystals 00 kg

The mixing and packaging were ‘sarried out by SASA sesiovees

2. The Study:Area -

the Pioneer1n¢ Proiect on" fhn Fortif1cetxon of MSG with Vltamln A,



'Thus; the Bogor subdxstrxct was taken as a region where thie project
could be carr1ed out.c

ICarxngin subdi‘trxcts”are in the*Bogor regency

'area. Both theee-ne hborlng eubdistr1cte are'sxtuated;to the ‘south

fof the Bogor munic‘pality, ae can be seen from*the-map in achment

1; The natural‘ surroundxngs are cool ‘mountaxnous regions at 400 -
800 m above sea level.

The land in both these eub-dxstrlcts 1s qulte ;fertlle, and

consists~ mainly of hllls and mountaln slopes. Mount Salak 1s at the
A western}fend of the 01Jeruk subdistrlct and Pangrango mountaxn is at
fthe eastern end of the Car1ng1n subdistrict. The slope of the land in
both subdistrxcts is around 0 - 40 x, w1th an annual average rainfall
_of ,approximately 4000 mm. -The rice fields‘;n the 01Jeruk and Caringin
areas are irrigated with river water'ailvvearvround. The irrigation
syetem in both theSe subdistricts is nonetechnical There is no major
harvest in exther of these subd1str1cts due to the nature of the
‘year-round crops that are planted. The main produce is r1ce. Other
crops are cassava. corn, sweet potato. gralns. vegetables and fruxts.
3?especia11y pxneapples and bananas. Because of its fertile land and
"plcturesque panorama, the ClJeruk subdistrlct in thc Bogor regency is
{one of the areas where the agrxculture and tourism 1ndustr1es are
fibelng developed. The v111ages chosen as resenrch areas were.,
‘1. Cisalada
Cigombong
Tugu Jaya
Ciburuy
Ciburayut
Palasari
Pamoyanan (in the C1Jeruk sub d15tr1ct)
Caringin
Pasir Muncang

.Cinagara (in the Carxngin subdlstrxct)
e

OO OL W
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as marketed 1n the C1sa1ada. Cigo"bong“Tugu Jaya,

u‘c;bfluy' and Clburayut nreas because of the1r distanc from each other

and their geographic slmilar1ty to the control area. A

3. The Success Criteria

The firat stage :
The Ms@ fortlfied w1th v1tamin?Afwaa§_purchased by the public

Samples of MSG at local street foodstalls and homes contained v1tam1n

A,

he second stage

(i)

; (i1)

(114)

_thereby constxtutin E

The prevalenca of xerophthalmia in the areas market1ng MSG -
A was significantly reduced and could possibly have reached
a prevalence level, which accordlng to WHO cr1teria. would
no longer constitute a community health problem.

The vitamin A status of pre-school chlldren, dctermined from
vitamin A serum levels,’ rose ‘Significantly There was a

shift from dcf1c1ency status to low vstatus and from low

status to normal status.

The v1tam1n A level 1n breast milk rose slgnificantly,

ch "Qmain vitamin A aource for babies.

‘As MSG—A was consumed;by the whole family,‘the mother would
also have consumed extra v1tam1n A originating from the

j:MSG-A.:.



i 'v?Honitonln:'and’Anal?sis”of the;ﬂSQ'é‘A‘

The MSG-A was marketed through normal channels. 1t was produced
- in the SASA factory 1n Surabaya._then sent to the agent in Bogor
From this agent the MSG - A was sold to markets and foodstalls in the
‘research area (the five villages in ‘the C1Jeruk subdistrict), while
in the five control area v111ages the MSG was. marketed as usual,

After one to eleven months of marketing. the vitamin A levels in
.the MSG-A were monitored. The sampling of MSG-A on the market was
carried out by the field workers who purchased a few packets of MSG
with the SASA label at each foodstall marketing th1s MSG~A.; Samples
at the consumer level Were taken from 10 familics 1n each Village
using the MSG with the SASA label.

. An analysis of the vitamin A 1n “the MSG—A was based in a
dsemi-quantitative way, ‘on : the Carr—Price reaction.' which was
Umodified. A sample of about one gram of MSG-A was mixed thh about 10
‘drops of tr1choloroacetate (TCA) at 60 X solution in chloroform The
blue color which resulted was immediately compared thh the standard
of the semi-quantitative color. The darker the blue color that
resulted. the higher the v1tamin A level in the MSG-A.JThe standard
,iof this color is equivalent to successive v1tam1n A levels of 500 TU,
;1000 IU, 1500 1U, 2000 IU and 3000 IU (7)

Phis quantitative analysis‘ of v1tam1n A in MSG was performed in
the laboratOLy using the spectrophotometric method. A 2 gram sample

‘of MSG - A was dissolved in 100 ml of water and isopropanol at the

;ratio l l. Five mls“" n: were further diluted with 50

?ml of water <and isopropanol;at the .atio 1 5 3. The v1tumin A level
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in the aample ‘was measured using the following formula.’

Ax19 X dilutent factor

Note : A = absorption or optic density

19 = derived'from:‘

1.000.000 x 10 x 1

1750 3 100
(the ekstinkai c)efficient value = 1750)

5. ample Selection

The number of pre—achool children required for the experiment was
determined assuming that after MSG-A waa marketed for 6 to 12 months,
the prevalence of Bitot - Spots would have dropped to around 50 ¥ or
that the prevalence of XIB would no longer constitute a communxty
health problem. The formula used to determine the number (n) of
pre-school children required for the experiment was:

R (Pf‘:—?Pf )
mn e ow

P .0 +P .0 4P .0 4P..Q
TL TL T2 T2 Kl Kl  K2.K2




~*nhere_;

sd®

the prevalence of XIB (Bitot’s Spots) »cases in the’

experimental area at the beglnning of the res arch

the prevalence of XIB. cases in the experimental area at

the second (follow—up) investxgatxo

the prevalence of XIB cases in the control area at the

beginning of the research

the prevalence of XIB cases in the control Aran ob the

second/follow—up investigat1on
100 x - Pr,  (the prevalence éfA98§§8 at the.beginnlng)

100 x - Pra (the prevalenee of cases at the follow—up

1nvest1gat10n)
100 - Py, (the early‘preva]ence,in.the'control{area)

100 - Pﬂi (the prevalence at the;*fellaw-up

1nvestxgation in the control area)
I o e e
Fro = Pry ) = (g = Pgy )t

(P Qg + Py Q124:Rg 1A + Ra.Qyy)
‘100



From this calculation for the Bogor regency (with the aseumption
of a 0,98 -~ 1 X xerophthalmia prevalence), n wes obtained - 2780
pre-school children. Bearing in.mindfthe poaeibility of "dropouts" at
the follow-up investigation ‘and that ethically, children suffering
from xerophthalmia need treatment, this figure was increased to 4000
pre1pchool children for the experimental xroup and 4000 pre-achool
children for the control group. The latter were taken:from-the same
district. However, there was no marketing of MSQ fortified with
vitamin A in this diatrict' ’

Clinical eye and general health examinations were carried out on
all children in the experimental and control groups. Anthropometrxc

measurements, blood and breaat milk

sub-sampling. Data on eocioeconomic conditione and food conaumption

were also collected.

Anthropometric Measurements:

Weighing and measuring children were carried out on ae”*any as 20
X of both the experimental and control group chxldren as;well as on
every child with a xerophthalmia case. The eampling waa based on the
systematic random sampling method For thia. anthropometry was

carried out on children in multiplea of 5 (1003 /208 5).

Nutritional atatue was detenmine ?based on body t.ight compared to

age (BH/A) and body weight compared to body height (BH/BH)

Blood, Breast Milk and Hemoglobin Sampling

The. number in the aample (n) for the blood check waa baaed on the

following i’ormula :

11



v*Biood, Breaast Milk and Hemoglobin Semgling’

The number in the sample (n) for the blood check waa baaed on the

following formula :

Hith a confidence interval n of (& = 0 05) and (9 = 0.20) a
factor valuo (Z.,( = ZP) 2= 6 2 was obtained with the one-tailed
teat (8). With a standard deviation (SD) of around 10 ug/dl (maximum
,deviation) and with the expectation of an increase (D) aa high as 2

ug/dl, the value of n was calculated as followe.

n = (6.2)'(10)‘2>,=»i55

To compenaate for the poaaibility of there bein‘y

'"dropouts"

which could be as high as 30% based on previoua experience. the

_aample size was increased to 200 children per group.}fu_x

Sampling was determined by the random. aempling‘aystem. From the
“3500 = 4000 children checked. 200 would have their blood teated at
‘,intervala of 3600/200 = 18, The initial number aelected at random
,‘wea the number '8, so0 blood tests were carried out on children whose
?,forms were numbered 8 26, 44 and so ’on. Blood was tested to
determine the hemoglobin and vitemin A levele in the serum If the
child selected could not (for some reaaon) have his blood tested, the
child with the next form number was tested inatead.

12
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ffreast milk samples were taken from mothers who, at the time o1

'the experiment. were '8till breast feeding thelr babiea under 6 months

‘,‘old.bf

Data on’ food conaumptlon and socloeconom1c condit1ons were

collected from 100 famllies in the exper1mental area and 100 famllies
in the control area. Sampling waa determined at random w1th the use

of a computer.



6. linical Exa ‘and General Health Examinations

he clinical eye examination to determine the existence of

‘Vitamin’A‘deficiency included examinations for :

iﬁlﬂi' Canjuntival Xerosia4

TXlB;f Bitot’s Spots

lXé)xélt ”Cornaal xefasis;£¢7g1§§f§gi541ggpf;&{éﬁe;ﬁ§3§h§§.‘ and
| keratomalacia i .
The health examination aought information on i
General health status
Upper respiratory tract infections
t{Digeative system infectiona. including diarrhea,
; “Me Maasles
ifbther diseases reqairingfattantipn7i

- Skin diaeases

- Ear, noae and throat diaeaaea

5&?¥éf;ff£§ﬁ§ii;t;bh;’f‘ A

compilation of data. The efficiency of ths field workers would become




ad

en helroles of

o the ‘coordinator and field workers are outlined below.
FOutline of Duties. To facilitate the field research, a coordinator
isystem was used. There were six coordinators in the ten Villages to
'be’ studied so that one coordinator was responsible for the conduct of

fresearch in two villages.

A coordinator maintained a close working relationship with the

.field worker from the village..If problems were experienced by the
field worker,v then the coordinator had to solve them with the field

;worker.

:A coordinator s tasks were'ss follows :

”[;r With the field worker, design a schedule for'carrying out

investigations. This schedule was designed bssed on h" particular

v111age concerned. the community =

‘routine on certain day ssiwell as

on the permission and willingness of the Village official_,fand the

team s working days.

i:- : Together with the ‘flel'"ﬁ“7'*ﬁ*ff s S e T
1ocation. The location chose

could be Visited by the community, nfthefhopelthatfit;wouldiattract

many rsspondents.,

": One or’ two days ‘before' going into the field, the field worker

sought thek° “t-local Head of the Neighborhood

Association (HT) Aft‘ obtaining permission, a locatio”,fsuch as

home of one of the Villagers, Village hall or school was'lought The

jfield worker then‘ organized a ,work location : which was readily

qaccessible to mothers bringing pre—schoolers When the location had

15



http:based.on

;:ueen“~agg¢¢nined the field workers informed people of the date and
e’ ; istributing invitation cards. In
fto draw in a large numbe’ﬁof respondents, the field workers

”2441from house to house to 1nfo,“ residents and to remind mothers to

'bring birth certificates. if they possessed them. If on the set date
:there were two health examination .venues, some field workers left
‘earlier for the second locat1on to inform people and prepare this

location.

»Eguipment. B Before departing for the field. the followxng had to be
prepared: ‘ .

’aEquipment“'comprising'j a fonm related_toxclinical and

"anthropometric examination, a book: or the registration
;of pre~schoolers per RT (Neighborhood Association) at
ithe first examination, and a book fbr the registration
'of pre-schoolers, per RT : who had undergone health

lexaminations earlier.n

Plastic health card lt

Medicine ‘and medicalﬂinstruments

-»Doctor s instruments : l “Steth copes_f

R 1 Triangular suspension scalesfﬁ
2 Bar scales
3 Sarong cloths -
v‘1‘6‘ 8



4'rMicrotoise"

5 Microtoiae naila

6 A meaauing rod for babiea

a Materiala and equipment foreblood teeting

.:';-iéii'.jlhaind"fa ds
;55; An 1ce thermoe
;iéﬁ A capillary tube
-'Bquipment for breaet ailk extraction.v
lli Labelled bottle for breast m1lk
'Zt Tieeuee

l3;?Thermoe

:- A emall thank you gift tor those who a531eted.

For conducting examina 1ons at the eet locations, the following were
- A table uaed for regietering particlponts T
- An area for weighing pre-school children “
- An area for meaeuring body height
- A doctor 8 surgery area

- An area/epace for blood and breaat milk testingif

f An area for;obtaininggmedicine.@H

:;7?;i



: At the work location, the children were checked

Exemination Method

ﬁby an ;eye spec1a11st., Then weighing and body measuring t ok place,

g ll ved:;by the extraction of blood and breast milk frov,eubrsamples.

:Every' child found to be suffering from xerophthalmia wes immediately

;given ‘high doses of v1tamin A directly by the research team. It was

‘ho'“d that 125-150 pre—school children could be examined each workv

day.\ It wes planned that following the complec1on of health;

'examinations in one’ v1llage ’another day would be set aside to coverf
children who had been unable to come when the first healthd
examinations were held

The first etep before the health examination was registration

<This was carried out ”by the coordinator and field worker for that

:particular area. Mothe‘ . f?pre—schoolers were asked the 1dentity of

the childr}andaft »ndicate this or ‘the health examination form (see

Attachment; 2). Based on this information, a health card was prepared,

which had to be kep 'yﬁ each parent Children who underwent body

measurement and blood tests and mothers whose breast milk was .sampled

in accordance witththe .random sampling system had this 1nformation
1ndicated on their health card. The card wus meant to facilitate

examinations 6 and 12 months later.

When fathefjfblox Zahd' breast milk had been tested Lhose

mothers/pre-schoolh.childrenf requirinx medication 'were eble to have
their prescriptions made up‘at the dispensary sectionr To reduce both
the noiee from children crying and anxiety, prepared snacks were
distributed at the area where body measurement was carried out or at

the dispensary area.

18
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£ the examinations, forms .were collected and

vitamin"*duf‘

z;éﬁsumption _ of MSG .were‘_51sa-%6911&¢téd. After 1reaching the

1nhoratorv. of~vthe Center'”for‘fthe,:Research and Development of

Nitrition  (Puslitbang Gizi), bresst milk was“ placed in a

hrefrigerator; blood samples were centrifugedA‘and'thenjﬁ;nced in a

refrixerator.

he completed forms were checked and corrected by the CLnter for

the Research f and Development of Nutrition, then the data were fed

to obtain fxnal resultsl”At the follow-up health examinations, a more

"using local governement officlals, was adopted A

conplex spvroach

:Jis 3 ames was:given to the village head and 1nv1tation cards were

ﬂveny'out to the respondents according to the list of names obtained
ll the first health examination. In this way it was hoped that as

'l!le‘a‘number of respondents as possible would be covered.

7 The Method Used _to Obtain Blood Samples for Vitamin A SerumI
'- Hemoglobin and Breast M11k Test

TO examine vitamin A levels, blood taken from thesfih‘er t1p was

ﬂlcmi 1n 3-5 caplllary‘tubes. The tubes Were then sealedeith ‘molten



"wax and placed in a 1arger tube on which the child's name, code ar
‘fdate sample taken were. recorded then the samples were placed in ¢

iice thermos. When the samples reached the laboratory. the blood i

The serum was then kep

”?“centrifuge was separated from the serum.'

fin ‘a cabinet to await analysisQ‘To examine theyhemoglobin, .a pipett

‘i,

‘was used to collect the blood the finuer tip., About 2

lmicrolitrea of blood were placed:‘.ith:a Sahli pipette into a tub:

fcontaining 5 ml of Drabkina 8 solution;:This pipette waa then rinsec

k‘with ‘a reagent 4 times.‘ ahaken and closed tightly. As soon as it

;;reached the laboratory,a the blood was 1mmed1ately read with &

: ‘HJ ;mes., The: third | extraction was done on different
f{children because many mothera objected to their children undergoing 3

5blood tests.i Aa it was necesaary to know the status of vitamin A in

ithex;pre-school child for the third blood tast blood was taken from
ia different child than that in the first examination.

In this study. breast milk was taken 3 times from mothers still
{uursinl babies up to 6 months of age. prior to fortification, and 5
fand 12 months after the fortification program began. To avoid a
ivariance in the fat levels of breaat milk which could quite possibly
:have a bearing on the v1tamin A level. the breast milk ‘was extiracted
between 9 00 a.m..and 12 noon.‘ Breaat milk sampling in the 3 periods
was done on different mothers; bearing in mind that some mothera who
iwere nursing at the first examination'were no longer nursing when the
second examination was held or their milk supply had diminished so

that it was difficult to extract, ; i



as

oAt

"\""{urther, analysxs, _this milk was kept in a: refrxgerator.

:k"mp-ent (Haters brand) i

‘h Bondapak c 18“’4‘

-t

he Determigation of Vitamin A Levela in the Serum, Breaat Milk,
and the Hemoglobm Levels

V1tam1n A levels in the serum. were determmed using the llPLc_

'.:_-.-thod“‘ (Hl.gh Performance Liquid Chromatography), as suggested by the

’;;f‘\ACG (Internatlonal Vitamm A Consultative Group) (9) One hundred

_.'_l' of eerum were mlxed w" hi‘ethanol. which had a etandard of acetate

-.tum AT with a concentratxon of around 25 ug/dl, and then shaken.

Hby. adding a eolution ot‘ 200 ul hexan

'.ato fthxs mlii ‘ur .V\\an_ then'mixing it m ‘a vortex for 1 mnute. The

""- tum A extract wae eeparated from the mixture via centrl.t'ugation

5710 minuf es. .f] One hundred u1 of extract were removed w1th a

.‘_HPelle. thenk s'teamed with mtrogen gas unt11 it became dry. The

;-x!nm A wae re-diseolved 1n 25 ul d1ethy1ether and 75 ul of

jlﬂhanol th‘ty“ ul of he',final eoluti.on were inJected into the HPLC

'he column used in thls determ1nat1on was

peed.2’,5 ml/minute. the detector wave

""llh 325 nm, the dctector'» sensit:.vity 0 01 AUFS (absorption unit

tall 8'"ile) and the ’ recordl.ng ,_speed 1 cm/mnute. The graph of the

of the vitam:.n A sample"""" ou1d appear within 2.2 minutes, while

-»lh l"“Ph oi‘ the’acetate vitamm A standard appeared within 3
’.“Nlee
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The vztamin A serum levele,v thch;jwere?etatedVin‘ug/dl. wet

"ﬁicalculated as follows:

. The height of the vitamin ' fconcentration of the
" A _peak of the sample =" acetate R :

The height of the standard vitamin A standardlw
peak of the acetate vitamin A

Vitamin A levels in breastk,milkllnereiSdetermined:-out usin
modified Neeld and Pearson methoda (9).

One ml of breast wilk was mixed with l ml KOH in solution wit

3951 x alcohol. then incubated for 30 minutes at 60 degreea C. Two ml
: ther petroleum were then added to the aample,l mixed in a vorte
?forA41 wminute and centrifuged for 10 minutes. One-half ml. of the to
llayer of the sample (vitamin A dissolved in ether petroleum) wa
;steamed with nitrogen gas until dry. then dissolved with a mixture o
TTFA. Chlorofonm (1:2). The blue color that emerged was . quickly rea
'on &a 620 nm wave length in no. more than 30 aeconds The amount o

“v1fnmin A was calculated as._

Abs aamgle DR ’
:Abaietandard"a>'.x concentration of the atandard

(Abaf=‘abaorption = optic density of 1 )

'v‘ The standard used was the palmitate vitamin A,,the concentrat:on

of which wae adJuated to the( oncentration of@the ample. i

The determination of hemoglobin‘”levele was conducted using the

,cyanmethemoglobin method' recommended by wuo. The Drehtin's

~aolution containing 'low 5:Afrom » the field was. read using a

apectrophotometer w1th a wave length of 540 nm, -

v Abs of~samgle » I I
Abs of standard ' x concentration of standard’ = g/dl

,2?1f



9. Collection of Data‘on Food and MSQ Consumption

Data on food consumpt1on were ;collected usingf‘the "recall'

iethod, 2 X .24 hours. The pr1mary purpose of collectlng these datt
was ‘uto. obta1n ]"‘“ 1dea of the ch11dren s carotene/vxtamln ¢
consumptxon levels. as well as energy. proteln and other nutrit1onal
substances. v These data were analyzed usxng the 11st of Foodstuffs
Conpooltlon (see Attachments 3 and 4),

;Data» on MSG consumption, on the other ‘hand {;Were collected

through interviews based on questionnairee"(eeekAttachments 5 and

') The data collected covered the si ¢used, how the

MSG wes used, and the types of foods to which MSG was_addedv‘hb

The wexght of the MSG packets used by households ‘was. determ1ned
by purchasing var1ous types :of packets from the closest.street
foodstalls. These samples were then weighed carefully by the Center
for the Research and Development of Nutrit1on in Bogor.

The consumption of MSG by pre—school chlldren (Attachment 7) wus

calculated from the portlon of food they consumed compared to all of
the food the family cooked w1th MSG.v
The consumpt1on of MSG per child per day-~
the portion of food to which MSG
had been added, which was consumed

by pre-school children_in one day x use of MSG: by the family
-portion of food of family in one day

Socioeconomic data were collected by vxsxting the experimental
‘r°“P villages and conducting 1nterviews at ‘the homes. of the

VillﬂKers vwho were samplcd The datu collected‘covered the phys1ca1

ltze °f the village, the populat1on slzeu‘the‘level of educat1on,

23"



fincomes, water sources, distance fro"ahouee to water eource and

whether the family owned e toilet (Attuchment 8)

10, Infant and Pre-School child’ Mortelit Rates

that ie. for the duration of thie etudy. If et the ‘time
~‘ofi.the vieit neither the husband nor the uife uae at “home,

‘information. on infants’ and pre-echool children e deathe wee eought

f¥e> head of  the Neighborhood Aeeociation vor the femily 8

ineighbor .

The éﬁic"1°ﬁi5":"=édtn§§g
'li;Tﬂe.i"fant mortelity'rete :

, The no. of infant deaths in the one Year period %1000
The no. of births in the . one year period _ - ;

2, The pre-school child mortality rate ;
The no. of deaths of children age 1-4 during the one Year period
The‘no. of child residents age 1-4 during the one year period

”Procesein and Analyzing the Data

-~ The c11nice1 date from 'the eye teets, body measurements,
ocioeconomic 31tuetion,v and consumption were fed into a "Hang" 220

omputer

2
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The data were then "cleaned”" and analyeed'bvvtheuresearch~etaff.ﬂ The
analysis covered:

1. A calculation of the prevalence of Bitot’a Spots and%XIA. as welly

as a meaaurement of the decrease in thia prevalence u81ng the

proportional test (T-Teet). | 4

A calculation of thea nutritional‘ level, based on the weight

according to age end weight according to body height, and a

calculation of the prevalence of nutritional status, categorized

as good nutrition,,lack-of nutrition or poor nutrition. A test of
the decrease of the prevalence “of lack of nutrition and poor
nutrition was madc uaing the proportional or T—Test.

3. A calculation of the - prevalence of various kinds of infectious
diseases. A test of the decrease/increase of the prevalence of
these diseases was conducted using the proportional orvT-Test.

3. Food consumption was converted- to a ’neasure 'oflvnutritional
substance by using a bank of‘data on foodatuff composition that
had been fed into the computer. The average conaumption of
nutritional aubatance and its deviationa were then calculated.

! For both the experimental end control groups. the aocioeconomic

data were noted in percentages for each category examined

The calculations perfbrmed manunlly included the average vitamin
b levels {p blood, breast milk and Hb, A test of the difference was
Rrformed by using a student - T-Test, while a difference in the
Wift vitamin A serum values, which occurred in.,both the
Speriment g) and control areas, was calculated uaing a proportional

‘:25,,



In  order to determine the difference in average nutritxo
consumption between the exper1menta1 and control groupe, a studen
T-test was performed manually, as was the celculatlon of the averag

MSG consumption for pre-school children and: other famlly members

ne .
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populatmn of 98 484, consistm
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| 1. Demograghx

The C1Jeruk sub-d:.stmct . 8520 ‘hectares  in siwe. Foq o

|pread over 19 696 homes. The popu t10n i
.ub-dlstrzct was l 510 people/kmz Y ‘Tho Carmgln sub‘-clistrlct, in
contrast, was 5 730 hectares in s1ze and hsd a populat1on of 65 902,
connstmg of 33,300 women and 32, 602 men; spresd over l3 933 ‘homes,

[ts population density was 1, 150 people/kmz

More than 99% of the populatxon ln both sub-distrlcts were

Moslem, The remammg lx were Protestant Cathohc 'i’Hmdu and

'Iuddhist

In the C1,,mun sun-alstt‘lct,i“* there were 86 pr:nmury schools, 10

Juntor hlgh schools, 1 senior highlschool 67 Islamic schools and 7
.slnxc trammg::cenitres.: In the Caringm sub-dlstrlct there were 32
mnry schools,v 8 Jumor hzgh schools, 2 semor hlgh schools, 32
Illanc schools, and 8 Islanuc traming centers. |

The health servlce facllztles m the ClJeruk sub-dxstr:.ct were :
1 C°lllun1ty health centers, 2 assistant community health centers, 1
'lltrnal and child health center, and 5 cllmcs with a health staff
c"!lmiltmg of 4 doctors, a dentist, 3 supervisors/nurses, 6 mid—wives
&d 40 tradltzonal mid—wives. (dukun) In the Cormgm sub-dlstrlct
“ere wag 1 commum.ty health center, an assistant commumty hea]th
‘ter, 3 Polyclmlcs and one doctor’s surgery clinic. Health care
- P"°Vlded by 2 doctors, a denust 5 mid-wives and 34 traditional
.“"'WES. 25 of whom had been tralned |

o



The size of ‘the experimental area was 2 434 5 hectares with a
htotal population of 29 750 and a. population density of 1,222
jpeople/kmz The size of the control area was 2 295 2 hectares with g
‘total population of 33 188 people and ‘a population density of 1446
people/km2.

Of the v1llagers 1n the control group, 47 sx had completed the
final grade of primary school 43 8 x did not complete primary
school 5.5 % completed Jjunior high school 2 8x completed senior
) high school and 0.3 x completed tertiary education. Of the
f v1llagers 'in  the control group, 49.6 X had completed primary school,
5j43 l X had not completed primary school, 4 9 X had completed Junior
‘"high school 2 3 X completed senior high : and 0 l X completed
’tertiary education.

The occupations of thekv‘llagers in the experimental group were:

'S;BGX‘ owner-farmers. 41 51"X farm laborera, 18.87 X in their own

‘business, 9. 43 x public sernints, 11.32 X laborers in industry and
13.21 x others.. These figurea for the control group are 8. 26¥
37,61x, 20.18x 7. 34*, 4 59x and 2& ozx. respectivcly. Villagers i
‘the experimental groupb who had visxted the community health center
;over “the past year numbcred 70 75 X : compared “to 78.90% in the
lcontrol group,

The types of housing structures 1n the experimental area were as
ffollows. cement 56 sx wood 1 9 x. bamboo 20 7 x. and other types
20 75 X. In " the control area there were 67 x cement houses, 13.76 %
bamboo and 19. 24 x other kinds.

The water source for the experimental group was . mainly (47.2%)
from a permanent well (surrounded by a brick wall). followed by the
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fspring 29 3 x, non-permanent well 12 3 x. rxver 8, 5x and paddy f1el¢

12;f‘,,‘1n” the control area, 43 1x obtalned water fron a wulled well
;38 4 x l fron the sprlng, 11 01 x from a non-permanent well 7.3:

from the r:.ver, and o 2% from the puddy f:leld.

distancea from a vxllager a house to uhe water source in;the

exper ental area were 61 5 % around the houses, 20 8 ¢
away, 10 4 x 2-5 minutes away and 7 3 X more than 5 mxnutes away ”tn
the control area the fzgures were: 61 3 x , 20 2 x 9 2 x and 9 J X. o

In the experlmental group, 11 3 X had western-style toxlets.
18 9x squat-type ‘toilets, 1.9 X used publ:c t011ets. 42 5 x relxeved
themselves in . the garden, ‘and 25 4 x used other ways In the control
“ group 5 5 X had western-style to1]ets, 8 3 x squat Lypa t011ets, 1.8

X publxc toxlets, 56, 9 X used the garden and 27 5% used other ways



QT&BI&'I;;‘Sizé; Populatxon, and - Socxoeconomxc Condttxons of the
Ve Experlmcntal and Control Groups’ . e

" ‘Description ‘ o Experimental . Control
R ' Group ' Group
-1+ Land size 2,434.5 hectares - 2,295.2 hectares
2. Total population 29,750 people. 33,1848 people
*.3. Population density/km2 1,222 people 1,446  people
4. Occupations (%) S :
" - Owner farmer 5.66 8.26
- Farm laborers 41,51 37.61
- Own business 18.87 - 20.18
- Public servant 9.43 7.34
-~ Laborer in industry 11.32" 4.59

- Other 13.21 - ; 22.02‘

5. Educational level (X)

- Not completed prim.school 43.8 . 43,1
-~ Completed prim.school/equiv. 47.6 49.6.

- Completed junior high 5.5 4.9

- Completed senior high 2.8 2.8
= Completed Tertiary 0.3 0.1

6. Visits to the community

health center over the o ‘
last year (X) 70.75 - ©78.€9

7. House structure (X) ST
=~ Brick house (cement) ~687.0°,
- HWood 0
~ Bamboo 13.76
= Other 19.24

8. Water source (X) A
~ A walled well ~43.1
.= A.non- perm.well 11.01

- River 7.3

-~ Spring 38.4

- Paddy 0.2
9. Distance to the water source (x) S
= Around the house L. 8l 5' - 61.3.
"~ =~ 2 minutes away : 20.8 20,2,
- 2-5 minutes away g 10 4 9.2
Qi g

= More than 5§ minutes away ©7.8°

10.Types of toilet (X)

- Western -style ~11. 5.6

- Squat-type 83

- Public toilet T 1.8

- Garden/river -42, 56,9

- Other '25. 2ms]
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" 2, ‘The Marketing, Monitoring and Analysis of MSG-A:

MSG-A marketmg commenced m January 1985 one month after the

b,,m data were collected Because the MSG-A produced 1n the SASA

ractory in Surabay: ‘;was sent d1rect1y to the MSG agent for the Bogor

grea. supervision of‘ ‘the MSG-A distnbution 1n the target area was

racxhtated. Thus, there was "’11tt1e poss1b111ty of the control area

bemg penetrated by the marketxng of MSG-A. even though this did
occur.

In this' ,‘ study; 1n1t1a11y, there were‘;5 v111ages 1n the

e\perimental area in the CiJeruk sub-d1str_ consistmg of 48
.mpung. In the control area there were f1ve .v111ages conslstmg of
H "kempung "

In the 1mp1ementut1on of th1s study there was a penetrauon of

- %G-A marketing in t.hree v "kampung"f vsltuated c].ose to a contro].

-;llhuge. The reverse also:."‘c rred -'where s1x "kampung" .1n the
experimental area. were not at‘fected v'.by( the MSG-A marketxng because
they. were c].oser * to the control group.~ Desplte thig, the number of
're-sch.ool chi].dren “in the experimental group (42 kampung) and the
vjigt_!lvrél group : (41s kampung) , st111 fulfilled the staustlcal

) ‘,'fiq‘f“;'é”e"t?' In the each area, around 4,000 pre-school chi.ldren were
""!;{‘n_ed- The MSG-A e{narl:teted : waa : packaged in the Weights _shown in

ey, -

.T’lc;-{"‘l“c{eu_lts of mon:tor:ng Athe _MSG—A revealed that thore were

Bout 2,¢

"‘rr around 2 months, there were ":about d 500 IU/g or'9 .x _t"~ the

,'"'! level M‘ter 11 months of marketmg. the content was in in fact
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;only "1, 550 IU/g or around 58 ‘% of what ‘1t was 1n1tlally.;More

‘;detailed data are prov:ded 1n Table 3

_“Table 2. Size and Price of MSG-A Marketed 1d;tu¢gsgp¢eiﬁgn¢a1

Area , o
: ,Code* _ ‘, ; ‘ ‘Size/Weight (g)*%x - f{_», :} Prlce (Rp) '
ls ~ 0.6468 S usi00,
2kt ‘ 1.2748 ’~10 00
5kt 2.9057 15.00 .
15kt 6.4729 .-25.00
25kt 13.5526 L ;:50 00/;

¥ From the SASA factory E
#x The result of careful weighing by the Bogor Center for the
Research and Development of Nutrltion.‘

Table 3. The Results of Monitoring the Market1ng of MSG—A Sold
at Street Foodstalls

Length of Time Marketed ) Vit—A Level Retention

* (in months) o 1U/g + SD 'S
| 2650 + 1317 99 x
2 2500 + 1026 93
4 2250 + 1395 84
6 1600 + 1184 60
-9 1850 + 1394 - 70
11,, 1550 + 1060 58

99x based on the previous research results that for 1 month's
storage the Vitam1n A retention remains 99 X.

Thevresults‘of monltorlng in households are provided in Table 4.

Tuble 4. The Results of Monitoring MSG-A in,Houaeholdsf

Length of Time : Vit A Level ‘Refehﬁion

- Marketed . ‘ ;IU/gv1~s;b: I
(in months) o et ,
1 7 2800 + 444 R 1oo
2 - 2450 ¥ 1187 92
3 2700 + 674 1000
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'imonitoring of MSG-A in households was carried out only up to

'the; third month »of market'ng. It ceased when households questioned

fthis activity;'and then the community requested detailed explanations

gabout the MSG probli‘j'

Thus., so that the marketing could be
1conwucted properly andf‘suspicion in households would not become too
jgreat MSG-A sample taking at the household level was stopped.
Overall, v1tum1n A levels in MSG-A obtained from households
showed qu1te high ‘retention. In general, at up to 3 months of being
l;on the market, the retention was more than qox. These results. which
fwere slightly higher than the sample analysxs results’ffrom the
qfoodstalls, 1nd1cated there was a variability. ot v1tam1n A levels in

eachg packet, thus, the mixing of vitamin A in MSG was not yet truly

homogeneous.

3. The":Consump tion of Nutritional Substances and MSG

The results of the survey on nutritional substances consumed by
'pre-schoal children showed that there was no difference between
'cxperimental and control groups consumption. ‘The energy consumption
for both groups was around 500 calories or arouud 40% of the required
Adaily intake. However. the' average provxtamxn A consumption of 138

‘vChildren in the experiwyntal group was 718 mg/day or 47x of the

recommended required 1ntake°”;or‘the\control group,kit was 789 mg/day

or 49X, More complete deta ere provided in Table 5.4

“:éétf



, Tableﬂs;, The Nutritional Substance Consumption of th
.o+ Experimental and Control Groups o

-

' ?Nutritional Experimental Requirement* Control Group Requirement.:

_'Substance Group (N=138), X (N=137)on the X

Lo average,prim. average, prim.
school school

- Energy (Kcal) 496 + 287 39 618 + 309 40
Protein (g) 13 +9 53 14 + 9 ~ 56
Fat (g) 12 + 9 - 13+9 -
Provit. A(ug) 718 + 1047 47 - 789 + 1203 49
Vitamin C (ng) 18 + 21 .92 22 + 29 108
Iron (mg) 3.2 + 2.7 32 3.6 + 3.3 36

Note : ¥ Calculated based on the requirement recommended in Widya
Karya Nasional Pangan dan Gizi, 1983.

_Data on MSG consumption in food were collected from 110 families in
the experzmental group and 109 families in the control group. No
babies under 3 months of age consumed food containing MSG.

The results showed that the average MSG consumption for each
tamily member was 0 38 g 1n the experimental area and 0 37 g€ in the

conv ol area. The consumption of MSG for adults 'and pPre-school

children, respectively, was 0.40 g and 0 24 g for the experimental
group. ( For the control group, the average MSG consumptlon for adults
nnd pre-school ch11dren was 0.41 g and 0 21 g. resoectiveiy (see
Table 6), ,

Thus, the consumptlon of v1tumin- A or1ginat1ng from MSG was
daround 650 IU per child per day at the beginning of the marketing
:period This fell to around 400 IU per child per duy during the 9th
“to llth months of the marketing Period, with an average of around 500
‘IU per child per day for 11 months.
| lhe. highest MSG consumption »rate among adults was 1.6
g/person/day, while ¢ among pre-school children 1t was 1.1 g/pre-school
’child/day.‘ Thus, the Msg consumption among adults and pre-school
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Table 6. The Consumptiop of MSG in the Experimental and Control Areas

Village Number Mumber Tumber Consumption in grans/person/dsy
L - Of EE Of ":'Of - Avera N . Ce . . B 'A o -

e = 5 Lo O . ge Famil Average Adult Average Pre-Schoo
Code - Families..~4dult$ _Pre-School member,sta.ndag"d stangeglrd SRR child? standard
. o " ‘Children deviation deviation ' deviation

Egc;iériﬁéntal Are . .
1 18 719 .26

1 R 0.29 + 0,15 0,27 + 0,16 10,29 + 0,13
2 21 103~ 33 0,34 + 0,31 ‘0,41 + 0,34 -0,26-+ 0,31
-3 14 47 . 23 0,38+ 0,26 0,47 + 0,25 0,17 + 0,10
4. 30 131 43 0,61+ 0,46 0,59 + 0,47 -0,35 + 0,37
-5 18 63 37 0,27 + 0,22 0,27 + 0,21 0,14 + 0,10
Total 119 423 12 0,38 + 0,28 0,40 + 0,29 10,24 + 0,20
Average : g T . - :
Comrol Ares | | |
-6 2v -98. ~29 10,39 + 0,27 0,40 + 0,34 0,27 + 0,33
7 29 122 49 0,47 + 0,25 7,56 + 0,26 0,24 + 0,17
8 19 89 26 0,43 + 0,28 0,43 + 0,28 0,18 + 0,12
9 15 66 18 0,28 + 0,31 0,29 + 0,18 0,17 + 0,16
10 25 104 44 0,29 + 0,19 0,35 + 0,21 0,18 + 0,12
Total 109 479 166. 0,37 + 0,26 0,41 + 0,27 0,21 + 0,18
Average - C— ) B
[he "Acceptable Daily Intake" estimation-ﬁith . - E 7
m‘estlmagion of 50 *g.'for adult body weight and 7,5 2,25 -
L5 g. for pre-school child body weight ’ . e
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2ch1ldren was far below the safety lxmit set by WHO, that is, 0.1

gjj/,u
pre-school children are’ estxmated at 50 kg and 15 kg, respectxvely,

’of‘\body weight/day. If body wezghts for Indoneszan adults anc

%then the 11m1ts regarded as safe for adults and chxldren are 7.¢

g/person/day and 2,25 g/person/day, respectively.
4. 'The Results of the Clinical Rye Testgfj

_.thl "cross—sectional" data. which conatituted the basic data an
results of the two clinical eye tests, are dzsp]ayed in Table 7. Ii
can be seen from the table that the prevalence of Bitot’s Spot:
safferers in the experimental group before the marketing of MSG-A,

based .on basic data, was 1.24 X and in the control group it wa:

0.77 X.

Table 7. The Prevalence of Xerophthalmla Sufferers Before am
After the Marketing of the MSG—A (Cross-Sectional)

Group Period N L " X1B Prevalence (X)

Experimental Basic data 3803 1.24
Evaluation I 4059 ‘ 0.32
Evaluation II 4065 0.15

Control Basic data 4135 : 0.77
Evaluation I 4116 0.90

Evaluation II 4400 . GO;SO

After the MSG-A had been marketed for 5 months, the prevalence ¢
Bitot’'s Spots in the experlmental group was 0 32 X and in the contre
group 1t was 0 90 X. According to the calculated result of th

A proportlenal differences test (T—Test), which had been corrected



there was a significant rednction in{the:§;59a1§p§§ ofﬁBltotfs;Spots.
in the experimental group (P<0. Ol)

After 11 months  of marketlng MSG-A,\»the prevalence of

xerophthalmia in the exper1mental group was 0 15 X and in‘theA'ontrol
group it was: 0 80 %. The result of the T—Test. whxch was corrected,
revealed a slgnif1cant reduct1on in the prevalence of Bltot s Spots
(P(O 001)

The cohort data, whlch const1tuted the ba51c data‘and results of

two clinxcal eye tests. can be seen in Table 8.

'fablelB. The Prevalence of Xerophthalmia Sufferers Before and
T After the Marketing of MSG-A (Cohort) - . :

,'?GE§Jb§5~"' Period N ' X1B Prevalence (X)

Experimental Basic Data 2102 1.24

EERRTEA Evaluation I 2102 0.33

EBvaluation II 2102 0.19

Control - : Basic Data 2169 0.83

L Evaluation I 2169 0.92
Evaluation II 2169 1.11 .

;;Fron‘ the table sbove it can be seen that the’iprevalence of
nerophthalhia suflerers before the marketing of MSdehl%ln?t‘
experimental group was 1.24 X' and in the control group 1t was 0 83 X.
After MSG-A had been marketed for ‘5 months, the prevalence of
xerophthalmia in the experimental area was 0. 33 % and in the control
area was 0.92 x.” Wlth the T~Test calculation whlch had been
corrected, - there was 'a signif1cent reduction in the prevalence of
,kerophthalmia in the experimentel group (P<O0. 01)

| After' 11 months of MSG-A marketlng, the prevalence of
chophthalmla in the experimental area was 0 19 X and in the control
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,aféa 1t was 1, ll X. With the T-Test calculatxon. which had been

_corrected there ‘was ‘a 51gn1f1cant reductlon in the prevalence of

xerophthalmia ‘in the experlmental group (P<0 001)

TGraph 1 1llustrates the changes in the. prevalence of xerophthalmla
for both the experimental and control groups. The changes 1n the XIA
-vprevalence determxned from the croas-sectxonal data, can be aeen in

Table 9

Table 9, The Prevalence of X1A Sufferers Before and After the
Marketing of MSG-AV(Crose-Sectional)

Gronp Period -N X1A Prevalence (x)

Experimental Basic Data 3803 0.60
o Evaluation I 4059 0.34
Evaluation IT 4065 0.25

Control Basic Data 4135 - 0.89
Evaluation I 4115 - 0.73

Evaluation IT 4400 0.50

Fron,;the above table it can be aeen that the prevalence of XlA
sufferers before the marketing of MSG-A in the experlmental group was
0.60 X and in the control group 0 89 x After the merketlng hud
continued for 5 months, the X]A prevalence 1n the experxmental group
was 0 34 % and in the contro) group 0. 73x.
The T—Teat calculation, whxch was corrected revealed a P>0.65
result which was 1nslgn1ficant

After 11 montha of MSG—A marketxng. the XlA prevalence in the
experimental group was 0, 25 % wh1le 1n the control group lt was 0 50
ff.: The 'reeults of the corrected proportlonal test, comparlng the
basic and second evaluation data, were also insignifxcant (P>0.05).
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Graph 1. Changes in the Prevalence of Xerophthalmia

——e - experimental area
—t === cONntrol area
1,254
N\
\
\
\
\
1,00 \\
\
\
\ —y —am—aade .,
\ e - e -t
0,75 \\
\
\
* \
\
. \
0,50 " . o
\ the percentage below which
\ there is no community
\ health problem according
\ ‘to WHO
Ve -
0,25 . T~
— ~— - -
\\
1 6 12
Before Marketing Months. Months
of MSG-A , (Evaluation I) (Evaluation II)

(Basic Data)

39



The results of the cohort data on the prevalence of XIA: sutfererq

can be seen in Table 10.

Table 10. Th- Prevalence of X1A Sufferers Before and After the
Marketing of MsSg-a (cohort)

Group Period N XIA Prevale'ce (x)
Experimental Basic Data 2102 B 0y 38;"Y ”
: Evaluation I 2102 40,33 -
Bvaluation IT 2102 QO 29‘
Control Basic Data 2169 j0 80f
Bvaluation I 2189 0,78

Evaluation‘II 2169 . '0.65

From the table it can be seen that the prevalence of XIA eufferers
before the marketing of MSG-A in the experimental group was 0.38 X
and in the control group 0. 60 x., Atter 5 months of the MSG-A
marketing, the X1A prevalence in the exper1menta1 group was 0 33 %
while in the control group 1t was 0 78 X. The T-Test calculat1on.
which had been corrected, revealed that P)O 05. quite 1nszgn1f1cant

After 11 months of MSG-A,mnrketing, the prevulence of X1A 1n the
experimehtal group was 0.29 % while in the control group it was: 0 65
X. The results were, in fact, insignificant at P>0.05. .

For the prevalence of shortsightednees (XN), no acurate data wvre
obtained because quite a number of children exam1ned were not
accompanled by their parents. Thus, neither the ch11d nor mother who

brought the child was uble to answer the questione aeked.;
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5. Children’s Nutritional State Based on:BodsﬁMeascrenent(?

The "cross sectional" data, wh1ch cons1sted of the results of
checks on' body weights at the beg1nn1ng of the study and after the;'

narket1ng of MSG-A, can be seen in Table 11

Table 11. The Nutritional State of Pre-School Children Before and‘
After the Marketing of MSG-A, Based on Body Weight/Age
(Cross-Sectional)

Nutritional State

Group’ Period N Good Lack of Poor

Nutrition Nutrition Nutrition

n % n % n X
Bxperimental Basic Data B09 432 55.9 334 41.3 23‘; 2.8
Evaluation I 824 463 56.2 340 41.3 21 2.5
Evaluation II 729 449 61.6’ 262’ 36.0 ‘18*f 2.4
Control Basic Data 868 425 49.0 410 47.2 33 3.8
Evaluation I 864 395 45.7 425 49,2 - 44.. 5,1

3.2

Evaluation IT 788 448 56.8 315 40.0 25

From the table above it can be seen that in the experlmental group
the prevalence of good ‘nutrition was 55 9 x, lack of nutr1t10n was
41.3: x and poor nutrltion 2. 8 X, whlle 1n the control group there was
a 49 0 x prevalence of good nutritlon. 47 2 8 of lack of nutr1tion
lnd 3. 8 X poor nutrxtion. After the MSG-A hed been marketed for 5
lonths 1n the experxmental area, the prevalence of good nutr1tion was
;55 2 t lack ‘of nutrltion 41 3 X and poor nutrltion 2 5 x.; For the

lcontrol group, the.‘ prevalances were 45. 7x 49 23 and '5 1%,

]

fe'pect1ve1y. 7( Thus,f the prevalence of good nutritlon gin the
experlnental group had a tendency to 1ncrease after 5 months, wh11e
in the control group it decreased. However, after testxng uslng the

Pr°P°rtxona1 test (T—Test), the result of P)O 05 was foundwto be
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lnsigniiicant.: fb¢', prevalenceUiiqf}zﬂyack';‘of nutrition “in the
'xperimental group remained the same while 1n the control group there
vas- an »increase. However, after testing using the proportional test
'T—Test), _ result of P)O 05 was found to be xnsxgnxficant The
prevalence ,of poor nutrition 1n the experimental group decreased
vhile in the ‘control group there was an 1ncreaae. However, after
testing using ‘the proportional test (T Test), with correction. the
increases and decreaaes (P>0 05) were found to be insignificant.

The results of the proportional test (T-Test) after ll months of
marketing the MM30--A were insignificant (P)O 05) for the prevalence of
good nutrition. lack of nutrition and poor nutrition.

The cohort data, based on body Weight/age, can be seAnﬁfrom Table

12.

flable§l2. The Nutritional State of Pre-School Children Before and
i UAfter” the. Varketing of MSG—A, Based on Body Weight/Aga

(Cohort)
s R : Nutritional State
Group - ‘Period - . N Good Lack of Poor
A ‘ : Nutrition Nutrition Nutrition
; v ‘ o n X n X n X
Expérimental Busic Data 360 200 65.5 151 42 9 2.5
T Evaluation I 360 193 653.6 160 44.4 7 2
. Evaluation 11 360 219 60.8 136 7.8 5 1.4
Control - Basic Data 328 160 48.8 166 4 6 3.7
EEEIRE P Evaluation 1 328 151 46 . 160 . 50" 4
Evaluation II 328 176 53.6 145 44. 2.1

iData in Table 12 reveal that there was a 55 5 23 prevalence of good

inutrition at the beginning of the study in the experim:rtal group
,while in the control group, it was 48 8 x. The prevalence of lack of

Tnutrition in the exper:menla] group was 4& x and in the control group
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it Was: 47.6X%. The prevalence of poor nutrition 1n the expcrimenta]‘
group was 2 5 x and 1n the control group 3 7 x.

‘ The proportional test (T—Test), revealed ’thatg the difference
between the prevalence of good nutrition in’ the experimental and'
control groups for the basic data and after 5 months of MSG—A
marketing was insignificant at P>0.05. In addition.’there‘was an
increase, although insignificant, at P>0,05, if the basic‘data‘are
compared w1th Evaluation II. |

The change in nutritlonal status among pre~school children after

11 émonths of MSG-A marketing in. both groups was found to be

1nsign1f1cant after the T—Test was calculated.

’ter 5 months of MSG-A marketlng, the result of the proportional
'T-Test for the prevalence of lack of nutrition also did not reveal

bs1gnif1cant differences. This was also the case 1f the bas1c data are

ucompared with Evaluation II. A reduction can be seen for both groups,
but after testing with the proportionrl test (T-Test). it was found
to be inslgniflcant (P>0 05) The reault of the proportional test
(T-Test) after 11 months of MSG-A marketing was also insignificant.

The result of the proportional teat (T—Test) for the frevalence

of poor nutrition between he basic data and Evaluatlon I was

vinaignificant (P)O 05) for both the experimental and the control

xroups. This was also the case between the basic data and Evaluation
' The result of the proport10na1 test (T-Test) aftcr ll months was
alao insignificant (P)O 05)
Q‘Thg‘. cross—sectional"‘ qdﬁ&”ﬁﬁhsed”:dn',b5é919§i§h£7ﬁaféblfcan be
seenffrombTablefl3g‘ |
3



| from dTable 13, it can be seen that in the exper1menta1 group the
vprevalence of good nutrxtion was as high as 77 5 x lack of nutrxtion
;21 xsrand poor nutrltlon 1. 5 x whcn baslc data were collected. In the

‘control group, the . prevalence cf"ood>nutrition was’ 65 9 X, lack of

nutrltion 32 ¥ x, and poor nutrltlonf1'4 x. Aiter 5 months of MSG-A

marketlng, the prevalence of good nutrltion 1n the experimental group

'was 74 4 x. lack of nutrltlon 25 % and poor nutr1t1on was 0.6 X.

The result of the 'proportional »test (T-Test) between both the
experimental and control groups d1d not show a slgnlflcant difference
(P)O 05) Thxa was alao the ‘case - between the‘ basic data and
Evaluat1on 1. | |

After ‘11 ‘months of MSG-A marketing in the experimental group, the
prevalence of good nutrition rose to 83. 3 x, lark of nutritzon fell
to 16 7 x and there was no further 1nc1dence of poor nutrltion. For

.the control group. the good nutrltxon prevalence rose to 79. 4 x, lack

of nutritlon decreased to 19 8 x and fpoor nutr1t10n decreased to
o ax.x '

The result of the proportional test (T-Test) between the'

experimental and control groups after'll‘months of marketlng also dxd

not reveal a signlficant dlfference (P)v 05)9”

The cohort daLa, consisting of thei;reeults of anthropometrxc

can be seen 1n Table 14.5

.teats stated 1n body welght/body he1' ~Q




Table 13. The Nutr1t1ona1 State of Pre-School Children Before and
o _After the Marketing of MSG~A, Based on Body Wezght/Body
: H;He1ght (Cross Sect1ona1)

Nutritional scate

Wéronpﬂ 'Period N Good . Lack of Poor
R Nutrition Nutrition Nutrition
AT n. X n X n X
Experimental Basic Data 809 627 77.5 170 21 = 12 1.5
L ' Bvaluation I 824 533 74.4 286 25 5 0.60
Evaluation II 729 607 83.3 122 16.7 ‘0>'10;Q‘~
Control Basic Data 868 572 65.9. 281 32.7 12 1.4
Evaluation I 864 612 70.8 235 -27.2 ~ 17 2
Evaluation II 788 626 79.4 156 19.8 6 0.8

| Table 14. The Nutritional State of Pre-School Children Before and
After the Marketing of MSG-A, Based on Body We1ght/Body
Height (Cohort)

Nutritional State

«érbupr Period N Good Lack of Poor
Nutrition Nutrition Nutrition
n 9 n X n X

‘Experimental Basic Data 360 281 78.1 74 20.6 5 1.4
R BEvaluation I 360 261 72.5 96 26.7 3 0.8
Evaluation ITI 360 297 82.5 63 17.5 0. 0,3

Confrol ’ Basic Data 328 223 68.0 103 31.4
Evaluation I 328 236 71.7 91 - 29.
Evaluation II 328 255 77.7 71 .2

ln the ‘above table it can be seen that the prevalence of good

"nutrition in the experimental group 78 1 x;’lack of nutr1t1on 20 6 X,
and poor nutrition 1.4 X, In the control group the prevalence of
fvxood nutr1t1on was 68. 0 X,( lack of nutr1t1on 31 4 X and poor

nutrztion 0. 6 X. After 5 months;pftmarketing MSG-A the prevalence of

gllack of

Lgaood~ nutr1t1on in. the experlmental group wns 72 5 x

" nutrition 26 7 x, and poor nutrxtlon 0.8 x. In the»control group the

Prevalence of good nutrltlon waa 71 7 x lack of nutr‘txon 29 1 x and

poor nutr1t10n l 2 x.~ The prevalence of poor nutritlon"in the




iexperimental group decreased while 1n the control group 1t rose. The
result of-~ the proportional teet (T—Test) of the chungc was
insignificant (P>0 05)

After 11 months of MSG-A market1ng, the 'p}ev51e5cé-'6f7gobdg

nutrition in the experimental group rose to 82.5 X, lack of- nutrition

declined to 17 2 %, and poor nutrition declined to 0. 3 x.,h?' , Tf

control group, the prevalence of good nutrition 1ncreased to 77

lack of nutrition declined to 21.7 ¥, and poor nutrition returned tof
0.6 X. The proportional test result (T—Test) for each nutritional
status in the experimental group compared to the control group was
insignificant (P>0.05).

Children s nutritional state based on body weight/age d)ffered
from that based on body weight/body height Bearing 1n m1nd that the
nutritional state based on body weight/body he1ght is a better
‘ measurement than one based on body weight/age,‘ this difference
1ndicates that when some pre-schoolers’ body height does not 1ncroaso

as 1t should, this can be referred to as "stunted growth.

R Disease Prevalence

The prevalence of diseases beiore and after fhe markcting of

MSG—A can be seen in Table 15 (cross—sectional data) and Table 16

(cohort data)

‘?sTOf the various kinds of diseases suffered by pre-school ch11dren
at ‘the txme of the study, the only sxgnxficant difference found was
between the baszc data and Bvaluation I for upper respiratory tract

1nfections.r Hhen the ba51c data were compared w1th Evaluation II no

51gn1f1cant difference : wcre found, wh1ch could be attributed to the

-



:lable lS lhe Prevalence of Diseases- Before and After the

Harketxng of HS6-A' (Cross-Sectlonal)
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Table 16. rhe Prevalence of Diseases Before and After the
‘ " Marketing of HSG-A (Cohort) '

Experinental Basic Data 2102 45 2.14. 264 12.60 159 40811292 25 g4 128 3.37
| - Evaluation I 2102 17 0.80 258 1239 I3 377 1% 389 8 020 1y 358
Evaluation IT 2102 26 1.0 373 17.39 157 -3.86 253 '5920a*'»,4- 010 200 492

s
87167 406
0 200 4.5

23 12.10 ,‘85"i13;92f}51ff:;”“;"
351640 9 410 74 3,
N9 170 0 a6 g s

O\
(=]

Control . Basic Data 2169 56 2.
S ~ Evaluation [ 2163- 31 1.
. Evaluation II 2169 .29 1.
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‘fact that only "point pr”valence" data were collected' thus, many of

therinatances of illnesa.throughout the year were not noted.

The results of the vxtamxn A serum analyais,.before ana atter the
marketing of MSG-A, can be seen for the cross-sectional data 1n table
From th1a table 1t ia obv1ous that the vxtamin A serum in pre—school

children in the exper1menta1 group at the begxuning of the study was

19. + 9 85 ug/dl, and after ~the MSG—A had been marketed for 5

nonths, it roae s1gn1ficant1y' to 22 4 + g, 20 ug/dl (P(O 01) After

¥§he;;ﬂSGfA-‘had"fbeen§ ﬁaikéfeﬁ for 11 nontha, the v1tam1n A serum in

fpre-school chxldren rose to‘ 6 3 + 9 52 ug/dl, 1“di°8t1"g a very

s1gnificant increaae from the baaxcEdata((P(0,0l).

Table 17. he Average Retinol Serum Before and'Aftar'fhejMSG-A
: kMarketlng (Cross—Sectional) T

- | Vit A Serun ! P
- Group . Period N X +sSD ‘
‘Experimental Basic Data 205 o 19,3 +9.35 <0,01%%
‘ Evaluation I 258 22.4 + 9.20 <0,01%%
Evaluation II 217 - | 26.3 + 9.52
Control Basic Data 240 22.5 +'9.95 <0,05%
' Evaluation I 289 20.2 + 8.60 . <0,05%
Bvaluation II 290 20.5 + 9.42 .

x% Very significant increase
x Significent decrease

In‘kthe control group, - the average v1tam1n A 'aerum ;at‘ the

'beginning of the atudy waa 22, 5 + 9 95 ug/dl, after 5 montha

(Evaluat1on; 1) it fell to 20 2 + 8 60 ug/dl 3 thus there was a
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;significant decrease After ll months of MSG—A marketing (Evaluation

:II), the,vxtamin A serum of pre-school children was 20 5 + 9.42 ug/d)
y; if compared with the basic data there was a significant reduction‘
(P(O 05)

N The effect of fortifying MSG with vitamin A on the shift in

‘ v1tamin A serum levels for both the experimental and control gnouos

'for these data is- shown in Table: 18

Table 18. ' The Effect of Fortifying MSG on the Shift‘in:Vitamin A
- ‘Serum Value (Cross-Sectional) ' '

Group - Period N <10 ug/dl 1019 ug/dl 20 yg/a)
ol N X N X N X
Bxperi- Basic Data 205 2l 10.2 ‘78 38.0 106 51.g

" mental - Evaluation I 258 10 3.9 g3 36.3 155  60.1
f Evaluation IT 217 8 3.7; 56 25.8° 153 70.5
Control Desic Data 240 . gp - 9.2 93 3.8 125 52.0
o pvaluation I 289 .29 "10/0 121 4).9 139 48.1
Bvaluation IT 280 30 10.3.115 33,7 125 50.0

The above table gives a picture .of the distribution of vitamin 4
serum status in pre-school children ‘in both groups under study. A
?child with a v1tamin A serum level of ( 10 ug/dl was classified as
‘being deficient, between 10-19 ug/dl was classxfied as being low in
;Vitamin A serum, and 20 or more ug/dl was classified as having
~sufficient vitamin A serum.‘ The spread of vitamin A serum =tatus,
whether in the deficient low or sufficient categories before the
marketing of MSG-A did not differ greatly between the experimental
‘and the control groups. In the experimcntal group the percentages of
children having a deficient, low or sufficient vitamin A serum level
'were 10 2 x, 38 0 x and 51 8 x respectively. In the control group the
‘percentages were 9 2 x. 38 8 x and 52 0 x. respectivelv
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After 5 months of MSG marketing. there hed been a shift to a

better vztanin A aerum atatus. In the experimental group, the

'percentage of those with deficient v1temin A aerum fel to 3 39 x, end

thoae with low v1tamin A aerum fell to 38 3 x, while the;nercentage
of those with aufficient vitamin A rose to 80 l x. The above ahift
was aignificant at P<0. 05.

After 11 months of MSG-A marketing in the experimental group, the
prevalence of those with deficient v1tenin A serum status fell to 3 7
» low vitamin A status .fell to 25.8 8 and those with sufficient
vitalin A status rose to 70.5%. It would ‘thus appear that there had
been a ahift from low v1tam1n ‘A statua to sufficient v1tam1n A
‘atatus. In the control group, the percentage with deficient vitamin A
‘aerun etatue was 10.3 8 low vztamin A etetus waa 39.7 % and
eufficient vitanin A atatua was 50. 0 x. Grephe 2 and 3 illustrate the
ahift 1n the vitanin A serunm diatribution 1n both the experimentel
and’ control groups.,l‘

The cohort date coneiat of the results of the vztamin A serum

fanalyaia. Date after ll montha of marketing MSG-A could not be

‘conpared as many parente obJected to blood teste being perfonmed on
their children e. the aecond and third health exeminatione.
Nevertheleae, for the baszc “data and results of Rvaluation I. the
data on the vitamin A eerum levele of pre-school children could be

compared.



Table 19 shows the cohort data, consisting of the results of the

vitamin A serum analysis at’ buseline and after 5 months of MSG—A

marketing.

;Table 19." The Average Vitamin- A Serum Before and After the MSG-A
o ~ Marketing (Cohort)

Group Period C Y Yit A Serum
- N X+ ED P
Experimental Basic Data 166 18.1 + 8.25 .
Evaluation I 166 .. - 21.7 + 8.1 <0,01%x
Control Basic Data 191 20.7 + 9.58 R
Evaluation I 191 ‘ 21.0 + 8.19 >0,05(TS)

-

From the table above it can be seen that the vitamin A.serum;leyelﬂin
the basic data for the experimental group was 18.1 i~8.25>u§/dlllFor
the control group it was 20.7 + 9. 58 ug/dl. | B

After 5 .months of MSG-A marketing. in the exper1menta1 group,
there: was a -most sxgnlficant increase in vxtamin A serum to 21 7 +
8. 77 ug/dl (P(O 01) v In contrast, in the control group_there was a
slight increase, of little significance, to Zl.kai H8.19_iug/d1
(P30, 05) - | |

The effect of . fortifying MSG-A on the shift of v1tamin A serum in
the. - experimental and control groups, for the cohort data. can be seen
in Teble 20.

Table 20 reveals that there was*'fshift 1n the v1tamin A status

of pre—school children towards xa higher value for the experimental
group, while for the control group the shift that occurred was
inoignificant. The shift in the ‘vitauin A serum levels in these
hort data is signifzcsnt at P(O 05 for the experimental group.
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Table 20. The Effect of Fortifylng MSG ‘on the Shlft of Vitamin A
;Serum Levels (Cohort)

,Group;ﬁ;ﬁy l'APerioo,_,” TN <10 wgrdl 10419'ug/d1h'”’ o,
Experimental Basic Data 156 20 - 12,8 78 °
T igvaluatlon I 156", 7 4,5 65 »
Cotrol  Basic Data 191 22 11,5 74 38,
A 'Evglqgtion ‘I/ 191 18 9,4 81

8. The Resnlts of*thekTeetiof7Vttgéin5A;Leve1eftn€éneeetiMilhik?

‘ The resulta of the analysls of v1tam1n A lenels in breast milk
fron the experimental group at the beg1nn1ng of the study were 17. 31
+ 8 44 ug/dl. Five months after the marketing of MSG-A, the vitam1n A
level in breaet m11k rose sxgn1ficant1y to 19.11 + 7. 83 ug/dl
(P)O 05) Eleven months after the marketing of the MSG-A, the v1tam1n
A A serum level in breast milk was 19.20 + 8.74 ug/dl. The last reeult
indicatea that the vitemin A in breast milk rose s1gnif1cant1y
(P<0.025).

~In the control group, the level of‘vitamin A in‘breeetﬂmilh at
the beginning of the ‘study was 17. 58 + 12 77 ug/dl. Flve months after
the marketing of MSG—A. the v1tam1n A content 1n breest milk
decreaeed 1nsignif1cant1y to 16 74 + 9 93 ug/dl (P)O 05) and at the
end of the atudy was 16 65 + 5 84 ug/dl, of no bign1f1cant difference
when compared to the previous level of (P)O 05) The overall resulte

can be;seen ;n‘Tqble-Zl.
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;; The Results of the Hemoglohin Tests |

The cross-sect10na1 data results for the hemoglob1n tesats before
:and after the marketing of the MSG fortified with vitamin A can be

: seen in- Table 22.

2 Table 21 Results of the Analys1s of Vitamin A Levels in Breast.
S Milk in  the Experimental and Control Groups ‘

= ,,?;f’f:;f L GROUP
Period '© - - "' Experimental _ _Control :
o WX E P N X8 ¥
’;pasigyn;tau'felva 17.31 + 200 17.58 +
' . 8.43 : 12,77

,Evaluation 1 218 19.11 + 2,20 > 0.05% 245 - 16.47 + ;;1.6i$;o}osv
i | resT T T 9.93

Evaluation 11 283 19.20 + 2.28 <’o.025*f192} sis 65 + 0.93>.0.05
, _ 8,74 S 5.84 SR

x indicates a signlficant 1ncrease -

Table 22. The Average Hb Levels in Pre-school Children Before and'
_After the Marketing of MSG Fortified with Vitamin A

- (Cross-Sectional)

. | Hb_Level e
Group - . Period N .= Average + SD P
Experimental - Basic Data 205 - 11,3 + 1.55 < 0,01x%.

R Evaluation I 258 12.3 + 1.59 R
‘Evaluation II 217 12.1 + 1.34 <0,01%

Control - Basic data 240 11.4+ 1.58 50,05
S Evaluation I 289 = 11.2%¥1.48 - (15)
Evaluation II 290 11.4 + 1.39 R

* indicates ‘a signifxcant 1ncraase end Ts 1nsignif1cant ;'

From the above table it can be aeen that the hemoglobin levels in‘~

pre—school children befora the jmarketing of the Msa fortified w1th

Vitamin A in the experimental‘group was 11 3 1 55 g/dl and in the’
control group 1t was 11 4 + 1 58 g/dl The differences in hemoglobin
;55}_
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levela between the experimental and control groupa in the ba31c data

’-were inaignificant?f
;(Evaluation I).‘; m;‘” mog] ;

experimental group were 12 3 + l 59 g/dl Hhen compared w1th the
baaic data,' the 1ncreaae was aignificant (P(O 001) fter ll montha
of MSG—A marketing (Evaluation I11), their hemoglobin level was 12 1 +
1.34 g/dl, an 1naignif1cant decrease if compared w1th Evaluat:on I
(P)O 05). but if compared with the basic ,data;there was atill a
aignificant increase of (P<0.001).

f; For the ‘control group, in- Evaluation I, the hemoglobin levels
werev ll 2 + 1.48 g/dl, an 1naign1f1cant decreaae of P>0. 05 At the
«second evaluation. the hemoglobin levels were’ ll 4 l 39 g/dl. the

*-same as the basxc data, alao indicating an insignificant 1ncreaae.

‘,.If:Tthe reaults of Evaluation* I for the experimental group are

compared with the reeults hvon I for the control group,

there ,s a significant difference .'”fThia was alao the case

after 11 months of MSG-A marketing. The average Hb in under 5-year

oloa from the experimental area 12 l + l 34 g/dl and in the

control area ll 4 + ll 4:Tg/dl.- The difference. at P<0.001, was

51gnificant o The cohort data aconsisting of the reaulta of

hemoglobin testing before ‘an ”the marketing of MSG-A. could
only be used for the baaic ata andf Evaluation I because in
Bvaluation II,: moat children efuaed to have blood teate done. The

data can be seen 1n Table 23.

From Tab1e1‘23 it can be seen that:the hemoglobin 1evela of under

5 yearffolda ain;fthe experimental;group before the marketing of MSG
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ffortified with vitamzn A waa ll 4 + l 55 g/dl and in the control
ﬂarea _it was ll 3 + l 52 g/dl The average Hb levels before the aecond

'marketing 1n the experimental and control groupe ‘were nearly the aame

fand the difference waelvinsignificanth (P)O 05) After 5. montha of

'MSG-A marketing (Evaluation I)) the. average hemoglobin levels of
pre—achool children 1n tha experimental group was 12.4 + l 64 g/dl.’
Hhen compared thh the baaic data. thie was a significant increaae;
(P(O Ol)

For the control group ‘where the MSG-A wae not marketed. the'

averager Hbf le :l: at the‘fbasic data was ll 3 l 52 g/dl. After 5

.moathe (E vluation I), the average Hb level was ll l + l 44 g/dl

’vindicating an‘ineignificant decrease (P>0 05)

Table 23. The. 'Average Hb Levels in Pre—School Children Befbre andff
++ “After the Marketing of MSG Fortified with Vitamin A

'7‘f(COhort)

I - Average Hb BRI

Group . - ‘Peried . N ‘Levels of Hb +SD - - P
| S gdl

Experimental Basic Data 163 - 11.4 + 1.55 - <.0,0l¥

.~ .Evaluation I 163 12.4 + 1.64 - oo
Control Basic data 191 11,3 + 1.52 > 0,05 (15)

’ Evaluation I 191 11.1 + 1.44 R

¥ indicates "most significant" and TS indicates "insignificant"

10. The Mortality Rates for Infants and Children Under 5 Years dld |

In the experimental group there were 157 deaths, consiatingﬁoflss
1nfant deaths and 61 deatha of children under 5 years old.,In the
control group there were 195 deatha, conaiating of lll 1nfant deathe
,and 84 deaths of children under 5 years old (see Table 24). B
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Thei number of infants in . the- experzmental and.control groups were

1 199 and 1, 134, respect1vely. Thus, the rough 1nfant mortallty rate
n the exper1menta1 area was '80. 1 xi4while for the control area it
was 97 9 x. The 1nfant mortallty rate 1n the control group was

roughlyll 22 t1mes that of the experimental group.

The ’number of l—5 year o1da in the exper1menta1 groupfwasaﬂ,555,

wh11e 1n the control group the number was 4 311 Thus.th ' ,vtality

rate for children age 1—5 1n the exper1menta1 group'waa 13 4 X and

bthat 1n the

for *the~ control group 1t was 19.4 x. 1. 45 t;me

fexper1mental group. iThe, 1nfant mortal1ty? rates‘ 1n both the

.experimental and control groups were tested'_ith heu rllort1ona1

test (T—Test) and were not found to be signxflcantly d1__erent at

(P)O;l)}

W1th a s1m11ar test 1t waa found hat the 1nfant mortality rate

1n the exper1menta1 group was significantly lower than,that of with

;the control group\ P<0 05)

Table 24. The Infant and Pre-School child Mortality Rates in the
E Experimental and Control Groups ' v

craup,*' Deaths Birthes

R ’ Infants Under-Five Infants = Under-6 AKB%®x AKBALX¥
Experimental 96 61 1199 4556 80.1% 13.4%
Control 111 84 1134 4311 97.9% 19.5%

_AKB* - Infant Mortality Rate
AKBAL¥% — Under-Five Mortality Rate

The causes of death stated were not based on: anythlng def1nite,

king t dlfficult to know the exact nature of the *llnesses causing

iath. The ,causes of . 1nfant deaths in the experlmentalxand control
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,fgroups were more or less the same,»except that there wae a greater

the control group (14 q X)

i

ixnc1dence of deaths due to convu151ons 1

jthan the experimental group (3 lx) as can be eeen from Table 25.

Table 25. Reasons Given fo--InfenthQrteiity;infthelBiperihehthl
and Control Groups RN S A BT e e

'Reasons Given Experimentel.drequdt;tta.3” Control Group

Fever

Convulsion

Cough

Diarrhea

Blueness SRR
Infection of brain .=

. The causes of death 1n under-five year olds in the experimental
and control areas were relat1ve1y s1m118r. In the experlmental group,
Txthe reason given for 80.3 X of- deaths was fever whxle 1n the control

f*xroup it accounted for ' 91.7 X. The results can be: seen in Table 26

Table 26 ‘Reasons Given for Pre-School Child Mortallt v i
‘Experimental and Control Groups

Reasbns Given Experimental Group
S At , N X
Fever 49 80.3
Convulsion 1 1.6
Cough : 3 4.9}
Diarrhea jB&j“ 110 i
4.5,

Others , ‘Jf‘f“i,j4}2?;ﬁ“"if

Total




prscusston

ocioeconomic condit1ons."san1tat1on.

The general cond1t1ons"

- ;nhab1tants 1n the village

v1tam1n A deficiency problem were the same for both groups.

» The results of the survey on food consumpt1on. 1n general. were
,benefxcial only in vgtvxng an. 1dea of the consumption of nutritxonal
substances. It was’ very d1ff1cu1t to obta1n data on consumpt1on that
,"led g1ve somef 1dea of what people ate, on the average, for one
,who1é year. For this reason, it was difficult to draw any conclusions
Hon whether there was. any connection between the status of nutrition
Land ‘the status of vitamin A according to people s consumptxon of
;nutritional substances. HWest (10) endeavored to relate the reuults of
'the survey .on vitamin A consumptlon with the xerophthalmia status
aﬁat' 1n fact, found that both specifzcity and sensitiv1ty were very
1low.. The results of the survey on consumption in this study show that
;the consumption of v1tam1n A substances among xerophtha1m1a sufferers
‘Iwas' not 51gn1f1cantly d1fferent to that of non—sufferers. That there
iwas no d1fference ‘1n v1tam1n A consumpt1on 1n either group under
v study strengthens the original bel1ef that vitamin A consumpt1on is
jnot.wapifactorﬁjwhichy.has an influence on'the difference in vitamin A
stam;. |

The prevalence of B1tot’s Spot 1n the experimental group showed a

;marked decrease._ Th1s decrease continued 1n the second evaluat1on.
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‘The mainv aim of “the program'}to combat vitamin A defiCiency is to

fthe 2 prevalence of xerophthalmia ‘so thut it no longer

fconstitutes a community health problemi

The prevalence being,;referred to is less than 0.5 x. if Bitot' i

Spot (XIB) is used as a basis for determining xerophthalmie.

‘wIn‘ this study, 5 montha after the MSG~A was marketed ‘the.
prevalence of Bitot’s Spots in the experimentel group decreaaed from'
‘1 24 x to 0 32 x. From a stetiaticel vieprint this decrease is most
:significant From e community health perspective, this prevalence
jwould suggest that vitamin A deficiency in the. experimental area no
longer constituted a community health probiem What was unexpected in
this research was that evidence of the prevalence ”’ of early
xerophthalmia in ‘the experimentel group (1 242) was markedly higher
that that in the control group (0“773) The biaa in this difference
was eliminated by the following considerations' (i) the investigation
was done three times ‘in a one—yeer period so that the influence of
seasonal variations could be neutralized° (ii) the differences found
using the proportional (T—Test) had already taken into consideration
the changes that had occurred in both the experimental and control

groupa, (iii) the consumption of nutritional substancea did not

iiffer‘:significantly between the two groups, and (iv) the cohort data
; the ‘same children examined 3 times in succession also revealed ‘a .
;harp decline iin the prevalence of xerophthalmie in the experimental
;roup (this was definitely due to the extra consumption of vitamin A

ihich had been“ dded to MSG, as the factors identified above did

lot diffei»between either group)
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The prevalence of lack of nutrition and poor nutrition at the

beginning of the study and after the;‘marketing HoijSG-A to the

experimental group did notisdiffer;markedly fro 'the'control group.d

This ‘was due to the fact° hat in the control group,:there was also a‘

shift in the direction . prevalence of good 'nutrition.~ It 15,-
believed that the greater efforts on the part of the nutrition cadzes“
during the research period and the continuity maintained in the
monthly weighing of the under—five olds in both the experimental and
control groups led to a shift towards better nutrition status. The
results of other studies by the Center for the Research and
Development of Nutrition (Puslitbang Gizi) indicate ‘that‘ the
intervention of vitamin A had a marked. effectfon:thedshiftftowards
better nutrition status at the P(O 10 level (12) (13)

The vitamin A serum levels in the experimental group after the

ﬁéG—A had been marketed,

sectional". data, experienced a significant increase. Th'; increase

convnnued into the second evaluation period (11 months after the

marketing of MSG-A commenced)

Similar findings. that is. a marked increase in Vitamin A serum

levels. were revealed in other studies by Arro;are in Guatemala (14),

who» used sugar as a base fo fortification, AV:F ;tin'Indonesia (12)

who used salt as; a base aod'QSolonv thalrv(15)u n-the Philippines,

" v' amin‘A fort‘fication ;The results of

who used MSG as ‘a. base f

the research by Solon et a1:1(15)Pand Husain (12) indicated that the

increase in Vitamin A serum ”A‘vels' of _the’ group receiVing food

fortified with Vitamin A was greater than that in the'group recexvxng

high doses of Vitamin A The caloulated amount of Vitamin A reaching
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a child through the fortification method in this research was only
500 IU per child per de/ fhile in other studies, 1000 1500 IU reached

‘yi'The falliin the prevalence of xerophthalmia and

the rise of the vitam1n A serum reveal that an additional amount of

around 500 IU per child per day is sufficient to make up for the lack
of vitamin A consumption 1n daily food intake. The reasons put
‘forward in :favor of this low amount are (i) the v1temin A obtained
,from;,hthel :fortification process is- merely additional ‘to the
_consumption hof 'vitamin A in daily food intake (considered to be
:already marginal), (11) an 1ncrease of only 3000 IU v1tamin A/gram
hMSG (compared with 7500 v per gram MSG 1n the Philippines) can
reduce the problems related to - cost and yellow color due to the
»vitamin A. which is yellow while, MSG is white.’ JcHuse MSG producers
‘obJect to the yellow color imparted by the vitamin A, there is ‘a8 need
to develop the appropriate technology to eliminate yellowing, which
vis not easy to do. Although steps have already been taken Lo achieve
this, the process needs to be 1mproved 80 that the effects of the
yellow color of Vitamin A can be elxmlnated

The results ‘of the MsG consumption survey in the research area
were slightly lower than the results of previous research in other‘
areas._ Research into this type of consumption in various villages in
5 provinces has shown that the average MSG consumptlon is 0 60 grams
per’ day per adult and 0.20 grams per day for under—five year olds
(16). The results of the survey on MSG consumption in the research
area indicate that the average consunption of MSG is 0. 4 grams per
day per adult and 0.2l - 0.24 grams per- day per under-five year old.
The MSG consumption according to - all age groups. in Indones:a,
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:.however,~'is 57-60 : mg/person/day (Attachment ll) In spitc of the

is lower in: thl}uli

: fact “that the ‘MSG consumption per*dau

iearlier surveys, when one View
‘,xerophthalmia and the increaseh"

v;ObVIOUB that ‘the amounts of Vitamin A added to MSG are uffiCient todz

eliminate any lack of vitamin A originating from food consumption.'h_‘:
The 'results of the vitamin A analysis at the street foodstall'
‘level show that Vitamin A retention after one month of marketing was

‘ 2650 IU~per gram. Hhen compared with the results of preVious studies,

1sthe level after one month was around 2900 IU/g, and household

i.survey‘ which received 2800 IU/g, it can be stated that thc mixing of
;Vitamin A with MSG has not yet produced a homogeneous product The
‘gretention of Vitamin A, as found in samples. taken 4 months after
“wmarketing began, was: better that that reported in the earlier study,
%at 'around 84 X. The whole fortification process'was carried out by
_the SASA factory workers alone,‘ without any: superviuion from the
resea"ch team.‘ Hhen we observed the vitamin A retention rates in

‘samples taken from street foodstalls and households, it became

,obv‘ous that the fortification process had been carried out very. well

by the factory.l The homogeneity problem is one which needs to be

fhandledhby perfecting the fortification technology -
The Vitamin A added to MSG was consumed not only by under-fiVe

fyear olds but also by other family members, including nursing

Lmothers.‘” be results of earlier studies on. the levels of vitamin A in
Uthefibteas : milk of nursing mothers, as. well as the results of this
istudy show that, in general the levels are low.‘v
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1pplementary high doses of v1tam1n A can increase the vttamin A
- level of breast milk for up to 3 months, however, 1t then falls
again after 6 months (l7) The v1tam1n h level in breast mtlk in the
experimental group after 5 months and ll months of MSG marketing
showed marked increases when compared wtth both the baseline data and
data on vitamin A levels in breast milk of the control group over the
same period of time. This increase in the vitamin A level of breast
milk constituted an increase in vitamin A consumption which was very
easily absorbed by babies being breast fed. Thus, v1tamtn A added to
: ;MSG was.t conveyed d1rectly through the family s food, to which MSG-A
‘had’ been added. and through breast milk, as per the diagram below.
Vit A 1n MSG

Cooked ‘Food - - — —) Nursing Mothcrs

Under—five year olds/Babies é—-——-—-—- Breast Milk.

The Hb levels in under—five year olds in the. experimental group,
after the MSG-A marketing, rose aignificantly. This 1ncrease in Hb
levels as a result of adding vitamin A has also been observed by
other researchers, including Husaini (12), Muhilal et al, (13)‘and
Hodges et al. (18). Hodges et al. (18) reported that the condition of
volunteers who became anemic after having been given: diets low in
vitamin A could only be corrected by administcring v1tam1n A;
jadministering iron did not help. Evidence from many studiea ahowed
"._that _the 1ntervent1on of vitamin A can lectify:an nemic condition.
Thus the program to combat a vitamin A deficiency has~been benef1c1a1
not only 1n controlling xerophthalmia but also 1n controlling anewmia.

he mortality rate of under-five year olds in the experimental

area,\ during the period of this study, ‘was_markedly lower ‘Lthan in the
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~'control area. It is d1ff1cult to conclude whether th1s low death rate
was due ‘to the consumpt1on of vitamln A added to MSG or due to other
factors. Such factors,k among othera. would be patterns of 111ness;
sanitation, health serv1ces, education. socioeconom1c conditions and
the . mdrtalityi rate of underffive year olds»ln the~prevxoue year. The
data on these other factors, as«'alreadyk'mentloned_-above, were
relativelf similar for both groups. Thed.actual cause of death.
however, was difficult to determlne:becauee:the?familiea merelr'knew
certain symptoms. Efforts to obtain data:'onv‘underjfiue;year'old'
deaths in the previoue‘year were also unsucceseful as the maJoritu of
femilies and Nelghborhood Association Heads could no longer remember
the; details. Thus, with a11 of its weaknesses, the argumant could be
put forward that admln;ster;ng vitamin A by means of" fort1f1cut1on
has played a role in reduclng the mortality rate in the under-five
year olds observed. A similar finding was observed in a study in Aceh
Province where high doses of vitamin A were distributed. Here, the
mortality rate in under-five year olds was 11.1 o/oo compared with
14.5 o/oo for areas where vitamin A was not distributed‘(lé). Sommer
(20) also reported that the risk of death for people.euffering from a
vitamin A deficiency' was marginally higher than for non-sufferers.
These facts have 'led tolthe recent strong helief that*the uitamin A
intervention -probably- d1d not merely prevent blindness but also was
1nstrumental in reducing the death rate.

. The - cost of. fort1ficaton - was, calculated from the cost of the
materials and other fac111t1es ueed in the fort1f1cation process. The
cost of materials used l fortifxcation. accordxng to the
calculations in Attachment 10, was around 17 - 20 %. The ‘increase in
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;cost due to fortification is" relatively much lower than&the packauing

costs. which for the* sma lest packets were estimated to be 178 x. The
funding source to cover the increase 1n cost for fortification has,
Enot yet been solved, should fortification be carried out on national’
scaler :' |
A few alternatives for fund sources:to cover the Tortiricacion
program are: | | I

1. Increase the cogt of MSG, whe er fortified o

small packets only is to be tortified. and this would”constitute’

'around 50x of a11 MSG production, then this ﬁwouldiﬁmcun an

increase in the cost of‘MSG of around 8 - 10 8.
2. Reduce the number of grams of MSkaer packet, proportional to the
“;'fortification costs. Thus, the MSG contents 1n packets would be
reduced by around 17 - 20 x.
3. Increase the cost of MSG in sma11 packets. Bearing in mind that,
‘the cost of the packaging 1tse1f, according to the survey, wasv
178 X, then the increase in. cost due to fortification and after
packaging, should ‘only b2 :
17 x100Xx=6X%
100 + 178 ' :

4, Increase the cost of . MSG sold 1n bulk to cover fortification

costs, but do not - increase :the cost of foerfied MSG in smallv
packets. ‘This ‘strategy is acceptable when 1t 1s remembered Lhat
the consumers. of the small: packets are from the poorer. class.
where. the problem of vitamin A deficiency is- generally found., '
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Attachment 2 Rev.B.10/10/85
: co ‘ qum Fort. 04

3 pages
FORM FOR BODY: MEASUREMENT. .
MEDICAL HISTORY ‘AND - CHILD HEALTH
- RXAMINATION :
e ‘visit to
Under—5 Years old No. Team ‘Village Code :
' RK/RT Code :
Household Code:
: Child Code :
Part 1. Chi;d's Identity -
1. Name of‘dﬁildi' . Yes “'Noy.-
2. Sex e (D) (2). ‘Clinical Examination -(1) ‘(2)
o Male Female;E “Anthropometric =~ .- (l). . (2) -
‘ /. Blood Test Coy @y
3. Age monthsu. -Breast Milk Test . (1)  .i(2)
B T MSG-A Consumption-_fff(}) (2)
4. Date of birth: :
erar‘u Month.
50, Parenté,nmes‘ al Father :‘1 ll.;‘."'.w.l;‘».'..‘l.».l.."“..‘l"l"l""'
’ ' b Mother ‘ H .' 'n’-ofo"o o‘o' .;"v'v'_',",;" lv.’vl
6. MSG purchased from/food—stallE: fg,;...tﬂf.;;}}.;;;;g{,;
Part II. Body Measurement
7. Body "eight : 'l..ll.” LN Kg.
8. Height/Body length: ........ cm.
9. Physical defects :. _ - ( ) ( 2
' Yes .
Part III. Medical History and Child Health Examination
(completed only by eye specialist)
10. In the last week, has this chiid-suffe:ed from :
Yes No
a. dierrhea/loose stools (1) '2) If yes,
b. coughing : (1) 2). 10 A. For how long ?
c. fever (1) [g)- ' <7 hr > 7 hr.

‘ a.diarrhea( 1)(2)
. b.coughing( 1) (2)
c.fever ( 1) (2)
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page 2

11,

12,

13.

14,
15.

16.

17.
18.
19,

20.
21.

22,

In the last 2 months: has the child auffered from.’
' fever : ,-----on",onooooooocn-looo N

11 A, If yes, for how long ? 1. (7 days 2. > 7 daysfvggyg

!

In the last month has:the ch11d suffered from.
measles lioouuouuoono.oo.u--oaoooco

Is the child still breast fed four tlmea or more
per dayo l..I..ll.l.....ll'.ll..l.

Does the child suffer from edema in the legs ?
Doen the child suffer from short-sightgdness-

15.A. If yes, for how long ? < 1 month .......e.:
N > lmonth e 0000580

If not, omit 15A and’ go;on to No. 16

Did the child suffer from short—51ghtedness six.
month& ago’ " lll.lll'l.l.ll.'ll...ll.l

Ri ht Eye
Yes No

Generalized conjunctival inflﬁmﬁation (1) (2)
Purulent discharge T ¢ 3 | (2)
Bitot,s Spot 9 @08 0 00 0080 PEDPNEOEEDNDSPEPBEDL (1) (2)
a. Nasal ® 8 0 00 58 00 00 0SS E BB CCE S S (1) (2)
b. Temporal tecevescsesesessreseses (1) (2)

Corneal Xerosis ....cseeeessessvsssscas (1) (2)

Corneal ulcer, necrosis, fresh
descemctocoelas, or perfocations .... (1) (2)

SCAFFINE +oveeeecesocsccssnsensssannees (1) (2)

Yes.  No
B e ERRNe)
(@
(@
W@
S (@)
(1)
(2)
1y (@
teff Exq
Yes No
(1) (2)
(1 (2
(1) (2)
1) (2)
(1) (2)
(1) (2)
1) (2)
(1) (2)



"Attachment 2
page 3

23. If yes, - : : B AT —— e
23 A.,Was this followed in 4 weeks or 1ess thun a month by ecars'
- M ! left Eye

. Yes: No -Don’t Know! Yes No Don t Knoh
RO , :

Ly @ (3

a. eye traoma ceereees (1). (2)' - (3)

1
b. measles .. ..........(1): (2) (3) L(1) (2) - (8)
c. Purulent eye infection(1l) (2). (3) Y(1) (2) . (3)
d. other evidence of marked- - = P S
malnutrition ceesnnal (1) (2)‘ ,(3)-~ P(L):(2) 7 2 (8)
e. mparked or prolonged (1) (2) (3 1)o@y (3)
diarrhea - : R ST
f. marked or prolonged (1) (2) (3) ! C(8)
cough R R S e
g. fever seressessaaaiead(l) (2) (3)" (1) (2 e (3)
h. worms or parasites ...(l) (2) (3) PeL)(2)y o (a)
L)) ()

i. night blindness ..... (1) (2) (3}"

24, Is the ch11d sufferzng from -any 111ncss now.?.  Yes“ No
o-oono-no.ooooloooooo-o-ooctoonco -"a“-ooloo' (1) (2)
1if yes,‘,5 .
24 A. Explain

25. The eye specialist complete-thie:

Nﬂme H $¢000s0cses000n0son
COde H S2tss000 0000000000

26. Date of examination :

date month year

Visit to
Village Code
Household'Code
Child’s Code
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“Attachment 3 Rev. A

-20/1/84
Fort. Form 03
2 pages
_ . CONSUMPTION BY-
UNDER-FIVE YEAR OLDS

Village Code:

K Code -

RT Code .

llousehold Code ..

Child Code

l. Reasons for choosing this child :
Random sample ................. (1)
Abnormal/Control .............. (2)
Random sample and abnormal/ ;

Contl‘Ol t0'.0...;’.0'.0'-‘!00"‘.. (3)

2. Indicate how man& of fhé‘fdl;éﬁihg typ§s 9f f06&7%eretcgpsumed by
the child over the last 24 hours, "(If yes, use a:___ - sign),

Food Type Not U Tt E A SR e hER
Consumed 10-25" gm . 25-50gm____ 50-75 gm _

Staple Diet: — SRR e
a.rice (1) (2) -(3). ' (4)
b.yellow corn (1) 2 (3)" “(4)
c.cassava/other , . .

types of tubers (1) (2) (3) . (4)
d.sweet potato (1) (2) (3) (4)

Side Dishes: _ . :
e.liver (1) (2) (3) (4)
f.meat (1) (2) (3) (4)
g.eggs (1) (2) (3) - (4)
h. fresh fish (1) (2) (3) (4)
i.salted fish (1) (2) (3) (4)
J.bean curd (1) (2) (3) -~ (4)
k. tempe/oncom (1) (2) (3) (4)

(k.o. tempe, orange in colour) o
1.peanuts/raw/ (1) (2) (3) (4)

koro, etc.
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page 2
Food Type Not i RS N sar
: Consumed 10-257gm ' 25-50 gm - 50~75 gm_
Vegetables/Fruits: ol o ’
m.cassava leaves/ (1) “(2).3 3(3) , (4)
mlinjo leaves/katuk leaves s e
n.k.o. spinaches/ (1) 2 (3) “(4)
long beans/genjer (k.o. veg. that, grows in’ swamp area)
o.tomato (1) (2)"" (3¢ f (4)
p.carrot (1) (2) (3)l :(4)
q.manggo (1) - (2). 8) 5 “(4)
r.banana (1) (2) = (3) < (4)
S.pawpaw (1) (2) (3) ‘ ~(4)
t.jack fruit (1) (2) (3) - (4)
Processed_Food: |
u.condensed milk (1) (2)1 (3)i - (4)
v.powdered milk (1) - (2): (3) “(4)
w.soya sauce (1) (2) (3). (1)
x.vetsin (monos- (1) ,(2}; =(3)} L'(4)
odium glutamate) LR : S
z.sugar (1) (2): (3):. (4)
za.margarine/ (1) - (2). (3) - (4)
frying oil : ‘ » A i
zb. fresh white (1) '(2)‘ (3) 1)
bread/cake made with flour s -
zc.noodles (1 (2) . - (3) “(4)
3. Field worker who completed the form :
a,. Name :
b. Code :
4, Date form was completed :
¢ 40000 PO EESGES la;éé. .é;;lél; ..;é;;:.

. Village Code

RK Code
RT Code

Household Code

Child Code


http:grows.in

~.Form'Anl.  : Fort 10.20.02.85

FORM FOI THK-ANALYSIS OF FOOD STUFF

Weight !

Unit ! ' v 1 R
No. ! Name Of !  Food ! Computer !  URT ! Gram ! ©* Comment -
! Cooked ! Type. ! Code Nr. ! ! T
! Food' ' ey ' N
! ! HE S ! ! —
! ' 1 ' ' 1
! ! ! ! ! '
¢ ! ' ' ! '
! ' 18 ! ! !
! ' !' ' { !
! ' ' ] 1 !
! ! l 1 ! q
! ' ! g. ' !
' ! ' gk ! ! i
! ! ! ! 1 | ;o
' ] ! ' ( |
! ! ! ! ! !
' ! ' ' ' !
! ! 1 ! ! ' o
1 ' ! ! ! !
! ! ! ! ! !
' ! 1 1 ] '
1 ! 1 ] ! !
! ! ! ' { !
! ' - ' ! e
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Attachment & » & R;‘-,";"_s, :

I.

added.

Fort.fForm 09
8 pages
, FORM ON THE CONSUMPTION OF MSG
BY FAMILIES UNDER FIVE YEAR OLDS AND ‘BABIES UNDhR 3 MONTHS

-.;Vis1t to
‘Village Code
Household Code :
Child Cade

Use of MSG Additive by the Family:

l. Do you use MSG as an ingredient in cooking ?
a. ( Yes b. ( ) No

)

2. If yes, which brands do you use ?
al l‘..ll.l.l..l....l'..I..l...l
b. .ll.ll.ll.l......l..ll.....l.
c. .ll....l...l.'.l."...'....‘.l.

dc 6P B0 sPP 00 PRI EOCELIIISEIEOERIOS

3. In 1 day you would use :
8¢ vievreeess puckels of No. 1
b vvevvvve.. packets of No, 2
Ce ssesssass. packets of No. 3
di «vivevevv.. packets of No. 4
€. ssssseees puckets of No. 5, accordlng to the samples

4. Family members who would consume food to which MSG has-been

No.

Name of Fvod No. of No. of No. of _Amount Eaten
adults under-5-yr baubies Adult Under-5,'_naby

(portions) (portions)(portions)

d.t.
2.
3.
4.t
5.1,

8.1

4000000000000 0008000000 Pss00 R TINE G900 0000000000000 0 00000000

€0 00564000050 000500000000000600000000000000+000000s8000006s0080 00008

0.-...-.!.'0.00...0'.....ll.cll.l.l00...'..l.l'...‘.0..0.;.7!.‘....0'
! t t t 8 | ]

® 000000000 0808000000060000000000800080 0000001000000 08000000 s00000e0s

' ' 0 " ' 4 '

9005000000000 5061300800020000000600c 3000600806000 00:0°000006840000e80¢os

.0...0..0".ll..l!...l'..t..llll'.l'!..lll.ll.'...O....l‘..y'..l'll'l

07.!‘0....'...".'..!.ll‘l.l!OOOOOD‘OQD!JOOOOO!'.l...,!"’...."’!OI'.‘OO

.8.!
.9.!

10.!

t ] [ 3 ! t

$ 000000008061 0050000008500 0000008060000 1000808 000P 0107080680 ieesssns
t ] ] ! ] 1

$ 0000506200000 000000100000:0000000000 20060000 :000000.s08600000 . 00000ese

@9 0 8000000060090 0600008000500 000000600:85600060¢0806006080064060000060 88000000
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II. Use of MSG as an ngredient~1n food for under—6 year olds.

5. Portion consumed by unde;w5 year olds S ;m” Ct
in 1 (one menl 2% adult;port1ons (3/4 1/2 1/3‘1/4 /5)~

6. Is food for the: under-s year olds’cooked sepurate
a (L) Yes b (_)iNe o o 0n

7. If yes, is any additive. also added to this fod& ?
a. ( ) Yes b, ) - No -

C—.

8. In 1 (one) day you would use
B¢ seessssesssessseccsseess packets of No.
De tovssnesecsssescascssssess packets of No.
Co seceesssiscnsessscsessss packets of No.
Qe creevesessssnsnssecscess packets of No.
B4 ceessseecscsssssessssses packets of No. 5, accordtng to ‘the
' " samples. :

p SR

9, Use of MSG in cooking :
a. every day
b. 1 - 3 days
c. > 3 days

10. Under-5 year - olds who consume food to which: MSG has been
added.

No. ! Type of Food

Amount Consumed ! No. of under-5 yr. olds

4



Attachment 5
page 3

11. Consumption of MSG per-under—& year old per dé&Q:

under-5 yr. old portxon (P5) .

-— % amount of MSG used/day (P3)
portion of whole family (P4) -

III. Use of MSG in food for babigs <3 months

12. Portion for baby ¢ 3 months B
for 1 (one) meal = ......i. x adult portion o
' (3/4, 1/2, ) 1/3 1/4‘”’1/5)

13. Is food for the baby < 3 months cooked separately ?
a. (__) Yes = (__) No

14. If yes, is any addluive added to this: food ?
a. (__) VYes () No

15. In 1 (one) year you would use :
B csueeresssssssss large packets
b. +ietieversnsess, medium packets
Ce creeccssccsseaess 8mall packets
de cieeviessensaess very small packets

16. Use of additive :
a. every day
b. 1 - 3 days
c. > 3 days

17. Consumption of MSG per baby < 3 months/duy : -
Portion consumed by baby < 3 mths (12) '

: x amount of MSQG
Portion consumed by whole family (P4) - used/day (P3)
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‘Attacheaent 6

FORH FOR THE ANALYSIS OF HSG CONSUMPTION IN THE HOHE

Foras Anal: Fort II

20/2/85

%)

111)

R EER i

x use of MS6/day

o Fanily Hember 1Use of ‘'Average !Nr. adult x !Nr.under 5 yr x !Consusption!Nr. of !Asount !
N R - 1456/day !Fan.con-!portion x  lunder Syr porti-tof HSG by ‘lunder IConsused !
IFanily’ ! Adult ! Under ! Baby !in the !susption!asount con- !onxamount consu-!under 5 yr !5 yr old!by all !
INusber ! 1 S-yr ! tfasily 1/day ) !sused by fam.!sed by fan. 1/day ! tunder Syr!

! ! ! ! ! ! (1) ! (m . ! (1) lolds !
! ! ! ! ! ! ! ! ! [
o ! ! ! ! ! ! ! ! ! !
i ! ! ! ! ! ! 1 ! i !
' ! b ! ! 1 U ! ! ! !
1 ! b ! 1 - ! ! 3 ! ! - !
! ! " ! ! ! ! ! 1. ! 1
1. ! ! ! ! ! 1 i) 1 !
! ! ! ! ! ! ! ! ! ! I
! ! ! ! ! ! ! ! ! ! !
! ! ! H ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! !
! ! ! ! ! ! ! ! ! ! !
! ! ! ! ! i ! ! ! i !
! ! ! ' ! ! ! ! ! H !
Use in 1 day
Hr. of fasily meabers
II

sows S48 cmm OB cum OB sma FB tum TP sum STD smm oW

80
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Attachesent 7

FURN FOR THE RESULTS OF ANALYSIS oF VITANIN A DETECTION

IN HSG IN HOUSEHOLDS AND IN FOOD STALLS

1. To be cospleted by indicating the results of analysis of Vitasin A Levels still
existing in #56 {3000 v, 2000 JU, 1500 1u, 1000 v, S00 IV)

Rev.A.20/1/84
Fora Fort. 10
* 1 page

Household ? Koath
[foodstall: ;
Code & I 0 IDSIE Y VY OV oUWIEVITOIVINY Ix 1 g PAL Y XIDOXIDEXIV L XV 0 XVE L OVID IVIDE Y XIX ! xx o XX 8 XXIT OXXIIT ¢ xxpv o
— P S ' ' . B FUy S ! Y oy ! ! ' . By p— —, '
ooy g S R T I
T ! ' ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ' ! 1
N T ro ! ! v 1 ! ! T ! ! ! ! ! ! ! P :
R T T T ' ! R O I N L T
N T T T ' ' R Y T '
N T T L N T ! [ 1o I R R T R
N T S A ' N T T ' : Y S ' ! S R T
S T T T ! N ! ! Y ! ! ! L N T '
N R T T L T 1o 1 ! ! L
IO T T SN R T R T T T P 1 TR Yor o ey
T ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ' ! ! [ ! ' ! ;

2. The Field worker cospleting this fors : a) Nase :
b) Code :



Attachméptw8;

~ FORM-ON  SOCTO-ECONOMIC" BACKGROUND

CifVisit to. o
- Village Code = :
Household Code :

Part I.  GENERAL INFORMATION-,

1.
2. .
- 3.

House No. - :

. . . . .
CPts 0000 000000000000

Household and House N&Q{,ﬁ;.,,....;;.,f;.y,gi;

Héhq;o;’uppsehbld?l,;_y:,..,...........;.,;.,,

a. Name : 'oloooo-l';ooonoonlou-o;otlo;oao}[;i

b. Main work : Furmer T L TR TP ¢ B
Laborer cerrestieietiiiiiiiideainsaeaed(2)
Industrial Laborer ...............000i.(3)
Own busincss R TN )}

Civil servant LR R R TP TPPSR ( ) D
Other (mention) .......iv.vvuuivevivssi (6)

Part II.  HOUSEHOLD DATA

4 . .

Does thia;-hbusehold own. a rice-field or pI;l pfﬁidnd for growing

produce ?

tesesssasssrtense ( 1‘)(2) If yes. R
’ ~No . 4,A,  Was the . produce

Yes
' ;sufficient. for the household’s
consumption over the last
year ? = Lo
e (1) (2)
Yes No

Did. any. ;vedbébf_qf;:yhﬁﬁﬁﬁfémiiy"visit'ﬁthéj‘C11ﬁié/Community

| ,Health/M¢£hé}'ﬁﬁﬁfchdeYWelféfé:Cénter/Hospiﬁﬁl;bbérf&hg‘IQSL year

?

Ceeve v (1.

Yes

R?2 . -



LAttachhént 8:
page 2

6}, The main building - muter1n1 used 1n the rcspondcnt 1 house
construction'

Cement/br1ck B TR T TP URAUS o
Nood o.oo-oootlnoooo-n.oooo-.oan.o"-’oa‘.'
Bamboo ..-.........-.....a..y.1a..
Other ............a;.....;.;;..;.r

7. Source of drlnklng water and bath1ng water .3;, 

Dr1nk1nﬁ A Bnthlgg
F ;- S R R H N E PR (‘1 ) (Qlj)
Nell/permanent tesesanaas eseees (29) (.2)
Rain water  ......oeuse weesoss (.3) (:3)
Non-permanent well ;;.‘ hesees (74)) (4°)
RlVeI‘ ooo-ccoooooooooovr ._‘.,"..‘..'.(5) (V5I)

8. Distance from house to sourcéfof dfinkiﬁg‘é@d-hathiﬁg‘wqﬁer :
“Drinking  Bathing.

At the house/around the house.........{\u .

< 2 minute walk ....ccoeeeeinndiaeaseen (20

2 - 5 minute walk ....oeviienninnsesen 2(3°)

> 5 minute walk 1 ...........;........
9. Place for defecating :

NSNS~
N

Upright toilet, private ..................(1)
Squat-type toilet, private ......ce0000000(2)
Public toilet ..ivevediernvosaneanseniasesa(d)
Garden/river ....ceveieceniversseensassass(4)
Other ................,.......1.;..,...., (5)



Attachment 8
. page 3 '

10. Give the namc of each famlly member, aveén if Lhey dre not at
home. and supply other details for each famlly member

v S'e X ‘ » Age‘1n' nghest bduca—

Code N a‘m e;jf;_—Mgle " Female -  Years ' tional . level

01 0-00-0...0‘.'

02
03
04
05 crrreennnnns
06

Vvvvvvvv‘vv

00 6000

e a0 0.0

¢ v a0 00 e
Se

s 00800

07 Sesee vt . ve e
08 R A RN A S cnonnn‘V‘”o}o’"“‘n‘o‘qo;‘oAS'D-o.o
09 R R R ceonee ojo-_.:vc."o;-‘:"-"oonco-

S RNNN NN N RN N

10 Qoocoootnn-vo

. o . .
CRURCIR BN P 6000000000 e

11. The field worker who'completed‘this form’}

a. Nﬂme H .l..ll.....‘...l.“.;"..‘lO....

bo COdB .: oo.oooaooo‘o.ofoom,-oo-o'ooo-fo.

12, Date this form was completed? ’

" Date “Month~ ~YEaF;—

Visit to
Village Code
Housechold Code

84



Attachnent ° ) :
' FORH FUR DATA ON INFAHT AND . UNDER : 5 fEAR 0L DEATH - Dec. 21°8S
(January, 1334 - Decenber 1934)

Subsdistrict : . S
-Village : ......,;...,,..- ..

afﬂr E RK ' RT E Chlld s Nase ! Father s Nane 1 Hother s Hale ' Age at Death 'Honth of Death' Renarks

By S B S Y I -1

l
1
]
]

S tem e ey tme g Mond L BT

'
i
I

I

| 85 o



FuRHFOR DATA o INFAHT AHD UHDER 5 1EAR uLD DEATH

Subsdistrict -
Vlllage

- -

N(’ 1 RK ' RT r Eh1ld S Hane 1 Father s Nane ! Hother s Nane v Age at Death 'Honth of Death' Reﬁéfkg,;!;

-

e sems ER tmm O ey v tam OB 4w

Lt el ot sem e eem

* Field Worker

" Date of survey :

..........................

86



Attachment 10

ESTIMATION OF" INCREASE OF FORTIFICATION COSTS

Premix Costs ;- : B
: b 60 g. hydroxipropyl 3Rp.. ¢+ 1000-
cellulose B ;;,pg;ci o

450 ml. alcohol - ¢ Rp.. 2,000.-
200 g. Vitamin A ¢ Rp. 18,400.-
3200 g. powdered MSG.  .: Rp.: 6,720.-

4060 g. e i Rp. 27,220.~
(converted into 3400 g ) . ‘can st111 be anreased
Premix value : Rp. 8 000 -/Kg.

, Increase. in Cost of MSG-A ;.

95 Kg. MSG : Rp. 199,500.-
5 Kg. Pre@ig‘ :qpp;5‘4o;ooo;-

M“?*;np; 239,500.- .
‘Cost of MSG—A L ~Rp.s- . 2,395.-/Kg.
"Cost of normal MSG .:-Rp;;i 2, 100 —/Kg.'

e T

increase in pri¢e}“l4%

Increase 1n Cost of MSG Packaglng :

Gg oMsa o iRp. L. 26
6 g MSG in packet : Rp. 3. 50 -
increase in price: '178%

0.
0.

87



VAtggqhhent 11

' MSG CONSUMPTION IN INDONESIA #

, City ‘ Vil i age

Expenses Population = MSG . Population MSG

Percentage’ Consumption Percentage Consumptior

Rp. ¥ X mg/head/day % ng/head/day
3,000 0.16 57.1 2,65 171.4
3,000 1.19 185,7 "55598' 242.9
4,000 2.34 185.7 ‘lebjw 242.9
5,000 4.14 228.6 1L Casmaa
6,000 11.11 3r4;3 yzé;éﬁf' / 285.7
8,000 13.06 371.4 _16;36 Aézs.s
10,000 27.71 a00:0. 19,47 357.1
15,000 16.79 185,17 6.16 457.1
20,000 14.13 3.23 585.7
30,000 4.65 0.74 642.9
30,000 4.74 ©0.57 '571.4
Average 455.0 3.2

Average for Indonesia .-338.7

¥ Source : SUSKNAS - BPS - 1981

¥ In 1981, US$1 = Rp. 600.-
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