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Per .0, 1&! J.. Sectiom VII. A, 3, this cover shest
FROP provides a brief steemsnt of the mature of the
Ryeded,. Simce avoexding to the Meamuial Oxdere
change, the PROP revision meed not follow the
believed that for purposes of clarity, n.'lmuttheentire siginal April 1969
PROP aad its subsequent March 1971 revision would benef'* from recasting in
tb-vmra-tt .
, for |

m- TR0P revision sesks

ﬁnllthfbllﬂl‘l'l

l. The muumwuuhmnnnmmtom
additional {i.0., & seventh) post-fortification measurement will be required
mo&rbwwnWﬂﬁmMnmmtheMneof
lyaiva-fortified wheat.

2. Om the basis of current experience, the camplstion of leboratory analysis,
computer processing, and report drafting is expected to take longer then
orlsiul.g‘ 93--! (ktmission of the final report is now projected for
w1 ™

3. Two supplememtary studies, the results of which vill have important
inplications regardiag the acceptance of Natrition and Femily Planning
recomendations, are now under wvay, but they will requir® sdditional time
t0 ensure meeningful resul s.

The extension requested herein is expected to add $33%,000 to the currently
approved $717,000 duch will them total $1,08k,000. Also, & U.S.-owned
local currency imgut (FL 480 Section 10k (R) Gremt) is expected to add the
dollar equivalent of ,000 to the currently approved $564,000 for a total
of $%18,000.

1. The Project Goal

A. Statemsat of ths Goal

The brosder cbjective to vhich this project comtridbutes is to improve
nutrition and child development in cxder to 1) provide a more productive
and energetic population and 2) increase acceptance of family planning
through reduced child mortality.

B. lwasurement of Goal Achievement

1. Ioprovemsnt in mtritional status

2. Increase im general prodwetivity on the basis of better health

3. Inoxesse in the mmber of families practicing femily plamning as a
result of better child health.
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C. Asswptioms sbowt Goal Achisvement

l. Fimal results of the village tests are positive.

2. Feasidility study results are positive.

3. The Twnisisz Government estiblishes am operationmal fortificatioc nrograu
vhich vill improve the metritiomal status of needy segments of the population,
h. Bethter mtrition lesds to grester productivity.

5. Betber matrition redwces child sortality which in turn increases acceptance
of femily »lamming.

II. The Projest Purposs
A. Btatemest of the‘m‘

1. To condwet and finish, by the end of August 1976, under village conditions,
e controlled large trial to determine the matritional benefits vhich can de
derived fram the foxtification of whext products with lyaine.

2. If results are positive, then to provide the Tunisian Govermment with
information as to vhether, and how, an effective operaticml fortification
yrogram could be cstavlished in Twnisis, including the economic feasibility

of prodwcing lysine and other matrients loecally.

B. Comditions expected at ths End of the Project

1. An sccumlation of scientifically verified data indicating the validity
of the fortifiestion hypothesis,

2. The Tmisien Govermment will have studied the report in comnection vith
its decision as to vhether, and how, it should establish an operational
fortification program.

C. Asmumptions sbout Achievement of Purpose

1. Project outputs will lead to project yurpose and will provide clear
econclusions.

2, Findings are relevant to entire country or a significant segment thereof.‘
3. Contimwed interest by the Tunisian Goverment end people,

III. Project Outputs
A, Statement of Project Outputs and Outyut Indicators

1. Background baseline date ccuposed of eight different surveys
a. Economic/demographic survey
b. Anthropological survey

c. Farasite survey
i, Natrition conswmption survey
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he CQinieal survey

2. mm«mumnmmm‘ut six months intervals
for a period of 3 1/2 years.

3. Two special ltunu:

a. Mdnomm muunmutbponodrebmrylg
to Decesber 1975. .

b. 8Study ¢f ===*.lity rates during a curmt measlos epidemic in the test m

4, Analysis of the post-fortification measurements as compiled in a final
report Wiich is to be ll:dtud in Magust 1976.

5. Results of & study of the fouibil:lty of an operatiosal fortification
progrem. The fimel report ic to be mbmitted in August 1976.

B. Assmptions sbowt Outputs

1. Comtimmed interest and cooperatiom of Tumisian officials and population.

2. Comtimmed avalledbility of funds, technicians, commodities and support service
3. Maintemance of rigid comtrol of delivory of fortified whest products from
nills to study arcas.

4. Project personmel ¢jerating as em effective tesa,

5. No major disruptions resulting from changing dietary patterns, epidemics,
natural catastrophies, ote.

6. Sufficient information beiw; developed by nom-project meams so that
feasibility study will not require extensive new effort.

IV. Project Inputs
A, Statement of Project Imputs
1. Y.B. Imputs Y69 70 T T2 T3 M T5_ 76

a. Tuchnical BServices
1. Long~-tora - 4 4 4 3 3 3 3
2, Short-tum 1 4 6 & 1 2 1 »2
3. Campun backstopping - 2 2 ? 3 3 3 3
b. Commoditias ‘
(office, lab, medical equi and supplies; vehiclec; and enrichment
ingredients and equirment

c. 104 (h) Grant
(for local ular.tes, operations)
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2. Deisiom Imputs
e mmmw
(mnmmmmnunummmsum-)

b. Tmisien comtridutiom tc U.8. sssistance projects (Trust Fund)
(mwmummsw

3. Other Domovs
(Ses Sectiom IV. C. delow)
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For peryoses of standardizition, & rate of $1.00 = TD 0.430 has been used, although

this 4oes not taks pre-dollar devalwstion rstes imto accoumt.
" ‘Based om m'}mr the . sbligsticns.
3/ Caleadar Year Basis (¢.g. CY 1973 - FY 197h).

A pertien of Jrojested essts (eg. intermatioma) trvavel) vhich weuld
esmtvast, may be fwnded from FY Th caimwrd &irectly by the USAID for

10l I ewrrensy.

sormlly
maxivan

Budget
U.8. Imputsz ($000) FY 69 70 71 72 T2 74 %5 76 Total
A. Harverd University Contract®/
1) Technical Services | L. 22 165 155 61 100 145 187 906
2) Commodities 55 18 6 5 2 29 19 21 15%
. Sub-Total 126 ko 171 260 63 129 164 208 1062
B. P.L. 480 Section 104 (b) Grant®/2/ - 107 12 137 100 121 13 70 816
US INPUTS TOTAL 126 17 313 297 172 250 204 278 1877
. » L ] [ ] L ] L ] L ] ] - E ] L - ]
Tesisten Inputs ($000}/3/ cxeé o n P Th 75 76 Total
A, Direet GOT Buiget Bupport 1 & K S 5 7 7 1 3
B. Tunisien Contribution to U.S. 19 29 22 22 19 b 5 € 124
-Assistanse Prcjects (nut Fand )
00T INPUTS TOTAL 20 33 25 26 28 1 12 7 158
e r———— - - - - ae - - = e

e funded wder the
wse of U.8.-cumed
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C. Other Domors

Comtribuiions of fumds, comodities, and services frus varicus douors are
essential to the project. Their caabimed contributions total en estimated
$250,000, Among the domsrs are the following:. ‘

1. Harvard University bhas funded some project start-up expenses, some short-
tem comsultants, snd, through a private individual, bes provided used clothing
vhich is given to the villagera participating in the project.

2. The Ajinomoto Company of Japan has been donating the lysine needed for
the projest.

3. The Noffman-laRoche, Hallinkrodt, and Merck Companies have been donating
the vitamine for the enriclment premixes. :

h, '!ho Pillsbury Company has been donating the iron and some other ingredients
then mixing .all. isgredients, testing the mixes for unifommity, and shipping
them to Tunis.

S. The voluntary egency Catholic Helief SBervices (CRS) has provided used
clothing for the villagers participating in the project.

D. Assumptions sbomt Imputs

1. Contimed iaterest and coopsration of Tunisian officials and people, AID,
the Comtractor, and other donors.

2. 7Timely provision of services and commodities

of 15 PAGES

V. Rationsle

A. Generel Backgromnt

The original PROP was mbmitted for AIDNV spproval on April B, 1969 and five
months later, Septesber 1969, the contrect was signed with Harvard Umversity.
The PRCP wvas revised in March 1971 and sines then the project has been
izplessented essentislly as plamped. 7The following information is provided

for record to reflect the minor changes that have occurred as project implementa

tion progressed.

Section C., SETTING, of the 1 FROP has changed little since it was drafted.
There is no longer am AID P.L, "Food for Work™ prugram, and the PROP revisior
of March 1971 provides updated information on wheat products production and
distridution,

The Schedule of Cperatioms of Section 1, COURBSE OF ACTION, of the 1969 PROP is
out of dste. It indicated that distridbution of the fortified products was to
have pegun sbout the thirteenth mosth (i.e., September 1970) efter the project
bogan. Tisre were to be six post-fortification measurements taking about three
yoars, 1.e. until Septesber 1973. Avalysis of the datas and drafting of the
final report were to have takem five mowths more, with sbmission of the report
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and oampletion of the project im Pédruary 197h. . The March 1G7) PROP revision
oplained that the distridution of fortified products was mow not expected
dcfore Jume 1971, with the final report expected December 1974. This delay

vas @us to the 1969 f1cods; the yrchlem of finding qualified local staff;

end the lengthy magotiations required to develop, install, and test am

alternate comtrol system after the abolition of the cooperatives which vere
concerned vith the milling snd distridution of the wbeat products. Actually,
the distributios of fortified products did not begin until September 1971,

and althowgh the post-fortificetion measurements are going as scheduled, the
fiml report is mot expected before August 1976, as is explaimed in Section V. C.

Personnel requirements, paid from P.L. 480 Secticn 104 (k) Grent funds, have
not changed significantly, as this teble of persomnmel levels illustrates:

Adwministrative and Bupport Pewsonnel 14
Earichment/DMistridution Persoonel 6

;

Field Burvay Tesm Mesders 19
Villege Residant Bepresentatives 13
Ledorstory Personnsl 6

Total 58

As mentioned in the March 1971 revised PROP, lysine fortified products are
going to Douz, and the v:.tamins and iron mixture are going to Kebili. The
Degache villeges contimwe to receive unfortified vheat. The basic vitamin.
iron-lysine mixture bas been changed and will now provide the following
amounts (in milligrems per 100 grems of flour):

Thiamine 0.%
Riboflavin 0.59
Hlacin 6.76
Vitamin A 5.20 él,aoo I.U.;
Vitemin D 0.13 ( 260 1.U.
Iromn 5.9
Iysine 300.00

These ingredients are not dbeing dblended in Tunieia, as wvas originally planned,
but are being blended and tested in the U8, by the Pillsbury Company. They

are then shipped to Tunisia for blemding with the various wheat products as

they are milled, This fortification process iz under the supervision of project
personnel (rather than Natrition Institute employees).

The most important group being studied consists of all the pre-school children
in the study villages sbout 3,500 children between the ages of 3 momths and

6 1/2 years., Thay are excmined at siz-month intervals after the fortification
process wvas estsblished. Children are dropped from the study as they pass

6 1/2 years of age.

The period 1969-1970 wus nsed for the collection of background data which
eontributed to the desiga cf three separste beseline meesurements (Septesber 1970,
. March 1971, and September 1971). These helped, in turn, to establish the
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muumﬁwmcw ucﬁnnybegm
ALl together, the backgromnd/besslime data consists of the followlig:

R e ot g ook e i
e ) ’ e diolomical effant A8 Yeaipg .

2;‘%%%- to determine the recial/ethmic background of

< t determinmants of child growth). ,

3. Parmsite Survey - to determing the frequency snd type of iafestations in
s amll representative growp of children,

m';hmwm, perhaps tbovno:t sensitive
5. fay - to determine the general pattern of sheletal
u‘ . .

6. Biochemical - t0 deterwine matritiomsl status by means of blood amd
urine o

Te mmg%m!%-ummumwwmfmmy
and ssverity of ¢ e rugge-cing mutritional deficiency.

8. Butritiom on « consisting of both a preliminary, qualitativ
survey ts as well g8 & series of fowr detailed and
quantitative surveys in which the weight of foods consumed by individual

village fumilies was established for each meal during a period of 5«7
consecutive dxys.

It should be moted that distridbution of fortified wheat products had begun
by the time of third series of measurements, but the results of these measure-
ments aimply corrocborated the previous resulis sud helped to refine the
measurement protedure, These data are therefore considered "baseline”,
because the amoumt of fortified wvhest products which could have been consumed
were not enough to make any significamt biological differemce im such a short
yeriod.

The frequency at which esch of the sbove-msthodologies are used to "update”

dnta depends on the nature of the measurement and data. The anthropological
end paresite surveys are made only once. The regular semi-annusl measurerents
coneist of the ¢, radiologic, biochemical, and clipical measure-
ments, The economic/demogrephic date and the mtrition consumption data are
updated countimously.

The original 1969 PROP fmelwled in the demographic dats o proviaion for
collecting mortality infermation, and a special study based on this is
covered in more detail in Section V., C. bdelow, Another special study,
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ing nevborn babiss, bas also bess developed on the basis of meteriel
presacted in the 1969 PROP. This stedy, t00, is explained im more detail

Terhaps the caly reel dsparture fyom the 1969 PROP was the decision to drop

immmizstion and anti-paresite activities. It becae apparent that such

activities were already being performed to scme extent by the Tunisian

Govermment and thet in any cave the meed for swch a program vas so great

that it wvould regquire too much time from project medical and pare-medical

persoumsl. The Jroject could mot afford this diversion from its main course.
Natus

After four sl & Jalf years of contimwous field study, the progrem is moving

' iag important results. The most recent
PAR evaluation, conducted on May 29, 1978, indicated that data collected from
the first two post-fortification measurements swggested an increase in weight
area receiving the lysine supplement.
study areas. Additional

required to estadblish the comsistency,

|
i
:
|

g
¢
]
’
'
:
b
5 P
|
f

experience, it has also become evident that the analysis of the data and
drafting of the fimal report on the village te=ts will probebly take thirteen
months rether than the five mamthe oxis2520 1y planned for them.

The sctual work on the second report dedling with the feasibility of an
operaticoal fortification program is not projected to begin (per the revised
schodule in Section VI. below) wtil after Decesber 1975 vhen there will be
sufficient data frm the village study t0 identify the likely benefits from
lysine fortification and the ectual need for such a feasidbility study. In

the meantime, it is understood that AID/W has avarded & contract to James
fustin, (M.D. in Business Adninistration), of the Department of Mutrition

of Harverd University's S8chool of Pwblic Health, to study the ecomomic aspects
of estehlishing matiomal fortification progrems. Presumably he will be
considering Tanisia in this regard. AID/N has also funded two international
conferences to encoursge the comsiderstion of such operatiomal programs around
the world es one option for vreducing the incidences of protein malmutritionm.
One conference wvas held in Vail, Colorsdo, in May 1971 and the zecondl was held
in Pwnis (including e trip to the project villages srownd Kebili) in Septesber
1973, The Tunisien Government's agreemcnt to co-host the latter conference i
a neasvre of its interest in the project, ss are the vinits mede by President
Bourgniba and two csbinet ministers to the project site during the last two
years, ’
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C. Intiomale for Exteusioca

1. Specifically, this PROP revision seeks approval for extending the terminal
date of project ddligations from the cwrrent FY 197 to a new date of FY 1976
in order to camplete the following sctivities:

a, Theyp results to date indicate the strong likelihood that one
sdditional (i.e0., & seventh) post-fortitication measurement will be required.
It was originally asswmed that three post-fortification years (6 series of
moesuremsnts) would be adeguate to determine any benefits which might derive
from the procese of fortifying wheat products. However, the project is now
stedying the dewelotment of ckildren who were exposed to the potentially
baneficial effects of whest fortification whom they were in-utero. And if
the yroject is to follow these children for a minimel period of 2 1/2 years
after birth, them it may be necessary to add a seventh post-fortification
series of measurements.

The seveath measurement takes on importance in another sspect as well, There
are more than fifty essenticl mutriemts required by the body for growth and
bealth, Detary deficioncy of many of them, either singly or in ccsbination,
may interfere with child develoment, Correcting one deficiency may be of
limited valwe in the face of a complex or multiple deficiency state, Protein
deficiency is real, and a possibly serious health risk in Bouthern Tunisia,
It is only one aspect of this pictwre, however, and is often compliceted by
caloric intakes which are even more limited. Accordingly, the mutritional
benefits of lysine fortification may only be appargnt in specific socio-
economic growps, perbeps only in ¢hnge: obtilitng an-&dequzie caldric-levedo .
Demonstration of this may require s longer period of cbservation and more
coreful data amalyeis,

It often takes extemded periods of time for the biological effects of improved
motritional status to became apparent. As of the date of this PROP revision,
only the first two post-fortification messurements have been fully anelyzed,
therefore, project persomesl are mot yst certain, how much time will actually
be needed to show meendingful results. Bopefully, beneficial results will be
apparent prior to = seventh period of study. However, many developing countries
are considering amino acid fortification of cereal products as a means of
reducing the incidence of proteintelorie malmutrition, and significant mounts
of money are involved im such consideretions, vhich mey affect major food
industries in these countries, This, in turn, could have & major impact on
the majority of the world®s population that is malnourished, Therefore, the
study must refloct the most conclusive data possible. Becsuse of this, it is
proposad that the project be given the awthority for a sevemth series of
neesuremants on the understanding that it will de initiated only if justified
in the light of analysis of all post-fortification data availsble dy

Decezber 19’“0

b. On the basis of current experience, the campletion of lsborstory snalysis,
data verificstion, coding, key punching, computer processing, and the drufting
of the final report are all expected to taks longer than originally planned.
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For emmplc, s thirtesn-month tinetsbls for s ocuplete cycle (vhich would be
trus of he possible sevenmth messurensnt as well) hes emerged as follovs:

l) March-July: eondwst the measurement in the field
Mugust-Iovasber; ecuplete the leberstory work (ome of the tests, for cxample,
c--ly—lyul?mmdw)

3; Decosber-Jammary: ceds, punch, anil verify the ruw date for the computer

L rmm:mgmmm.uwummumm

top of ﬂnhthdmu clearance, typing in final, amd printing
the il :qut liundmd'\lneh is now expected to occur in Auwgust 1976.
whi

On
of

Project personmel are conducting two sgpplomentary studies, the regults
ch will have important implications regarding the acceptance by families
/ mwmumumwm. Although under way, these
"Mu

/ of these stwiiies involves the determination of mortality rates and their
socioecomomic, mtritional, and child devalogment correlates dwring a current
mnuqduehthmtuu. Children vho are 111 bhave a greater require-
ment for essential mtrients, snd undermourished children are exposed to a
greater risk of serioww illnesses., Such children mxy therefore be comsidered
as another population sensitive to the effects of wieat fortification. It was
originelly comcluied that the project could mot provide "hard” or quantitative
dzta on 1llmesses or moxbidity of these children, even though it is sccerled
that the cosbiastion of undermutrition amd infection is responsible for much
of the poor growth and increased mortality rates of children in developing
countries. Nowever, as a rosult of a mesales (rmbeola) epidemic in the test
villages, aignificant mubers of children have died, With careful evaluction,
there may bo scme evidence as to vhether the wheat fortification program has
reduced the mortality from this specific illmess. This study began in October
1973, and it 1s proposed to contimue it until the epidemic is over or until
encugh data is collectod for valid conclusions.

The second of these supplementary studies imvalves the detersination of
physical msasurements and perinatal mortality rates of nevborn babies.
Groving individmls have the greatzst qualitative and quantitative need

for mtrients. This means that growing pre-school children should demonstrate
the beneficial effects of improved mitriticmal status more clearly then older
children or adults, TFor the same reason prematal or fetal growth may be o
still more sensitive measure of mutritional status, and this may be evelusted
in part by the dirth t or length of infants and by the infant mortality
rates (birth to one year), It i1s likely that undernourished mothers vill
give birthtom.ubabiec,mmnm.pmmﬁommm1midemeof
infant death and serious lcng range physical and behaviorsl bhendicepe. Unmtlil
thisw stuly begen in Fedbruaxy 1974, ve had no data on the birth
wvelghts of mmmummﬂnromneaormmneam
the stady villages., DBy three months of age, uben they get picked
mwmwm,ﬁ.WMathubmaeof
children in developed coumtries, but there is only limited data om the

C.
o:f

E
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incidence s weights of infants who dled prior to reacking three mwonths of
oge. This 4ype cf mertality deta my yrevide valusdble informstion on
matornal health aad fetal mutrition in Southern Tunisia, dbut is also epplicsble
on of lov birth veight badbics in all countries.

In developed comiries, the infant mortality rate is 15-20/1000 live-born

. the area of 70/1000, but there
is soms evidence tant the rate in soue of the test villages may reach
120-130/1000 1ive births, a rete cosmon to mary developing countries.
This rete wndaihtedly reflects meternal meiritional status
other health considerations. This study has been designed to identify
the incidemce of these kigh-risk badies, and to determine vhether vheat
fortifieation with lysine or vitaming is of significent value in reducing
their mortality rates. However, the stuly was only begun in Feébruary 1974,
and it should continue until Decesbar 1975 decatise a minimm of twenty-three months
(1.e. sn estimated 1500 newdborn dodies) will be required for definite results,

2. The requested extension 1s currently expected to add $33¥,000 to the

curreatly approved $717,000 for & new project total of 31,(3?,000. Also,

the U.3.-cwvned locel ewrrency input (P.L, 480 fectiom 104 (k) Grant) is

mcwmw(mmummu)m,wommmwmm
,000 for a project total of $§18,000.

VI. Course of Action
A. Narrative

The £ifth end sixth post-fortificetion meesurements proceed as previously
plrmned. With AID/W approval of this revised PROP, the seventh post-fortifica-
tion measurement can begin {if it is required). By the end of Decesber 1975
all special studies and the collection of updated background data will heve
beon caxpleted, and fortification will cesse. Enough data should now bhe
aveileble to determine whether a study, leading to a report ~m the feasibility
of an operational progrem, ic justified to begin in March 1976. In the mean-
time, data i3 belug emalyred and processed preparatory to starting the final
draft of the report on the villege study. By June, both reports should be
ready for final typing, with printing scheduled for July and Awgust.
Submicsion of the two reports in August 1976 will mark the texrmination of

U.8. project assistance.

B. Isplementation Flan Hetwork and Behedule

(see following peges)
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Proposed Me-Scheduling and Key to

Praoject Network
Jene 1969 First PI0/T obligated
Septasber 1969 Contract with Harvard signed
Sept. 69/Dac. 70 Project Start-up and collection background data
Septasber 1970 lst Baseline measurement bdegins
Mareh 197 2nd Baseline measurement begins
August 1971 Portification begins in Tunis
Septamber 1971 3x4 Baseline measurement begins
¥axch 1972 mmmﬂuﬁmwm
Septasber 1972 2 *
mm 3“' [ ] " [ ]
Septasber 1973 hth . " "
(Xey to project network starts at this point)
A lueh;'.zrk Sth Postefortification measurement begias
B PAR completed (Amsual)
c Revised PROP submitted to AID/W
D August 197 AID/M approves revised PROP
E Auutlm Contrectors Report due (Semi-enmual)
P Septaber 1974 6th Fost-fortification measurement begins
5 Deceaber 197h Deemine requirement for Tth measurement
R Narch 1975 mwwnuumwngm. if required
I Ay 1975 Tth Mossurement completed
J Decasber 1975 Complete ail field vork snd teminste fortit.lcation
K PFebruary 1976 Complete lsboratory amslysis
1 March 1976 ftart operational program feasibiliiy M
N March 1976 Complete computer processing and dsta spalysis
N April 1976 Start final drafting, clearing, and typimg of village study
0 July/Akg. 197 Print and submit both final reports
P August 1976 Texmination of U, 8. Project Ansistence
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