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NON-CPITAL PROJECT PAPER (PROP) 

DEVEIOPMENT AND EVALUATION OF" 
MEASURES To IREDUCE FOOD WASTE~ CAUSED 

BY INTFT1NAL rISE.SES 

(uN VERSITY OF NORTH CARGOUNA) 

•1. Surnxary Dascrlptlc 

A. Objectives 

This project endeavors to develop and field test methodology which
 
may be utilized.in detcrnin!,ng economic.relationships between environmental

sanitation, and resulting frcm both .itrti::l tr:,niittewast" diseass a() 
under insanitary conditions and (2) inefficient utilization of nutrient 
materials resulting from intestinal malabsorption. 

'B. Project Components 

The project requires the participation of specialists in a nimber of 
Pubi'c Health and medical disciplines. -Saitary en,%ineers -. ll have responsi­
bility for grading the sanitation conditions .of comrmnity facilities aW.d 
individual. households. .Iedica! personnel vi1 be involve, in th. development 
cf protocols for meazurement of nutrienti'iaste utiizing , tests whioh include: 
fecal fat, nitrogen balance studies, and "bomb calorivietrY. Diagnosis of i%-.:es­
tinal diseases of particular inter,st will require services of bacteri6loists 
and parasitolcgists. The close cooperatibn'of st.tisticians will be required 
for the dev.elopment of a suitable multivariate. experimental design and in the 
analysis and interpretation of data. 

Preliminary work has already .begun-,during FY:1969 under Contract AID/c, 
2489 with the University of Narth Carolina.' -Direction -ofthe. project is Ves
with the De-artment of Environmenta! Eciences of the Schoca of 'Public }en th. 
Participaticn of perzcnne2 of other schools w;lihin the University, part -i.arl 
the Medical School, has been obtained. 

The four phases of wcrk planned are as follows: 

Phase 1. 

The cen'tractor., during FY.:1969, undertook an extensive review of the 
literature and, based'upon. the zesults of Ihiz review, 'deveioped a .proposed 
methodo ogyfor-application in a. field trial,. Particular attention *has been 
given to study plans which will a3si.t'indefining interactions:between en-
Mvironmental sanitation, di sease .of. the' gastrolutestinal: tfact, -and,itropi cal 
malabsorpt -on. Reccgnlzing the.con;plehxities of multivaiate. studies wh 
must be. ur.derLaker,-,.the original .plan..tor.ina-Le.:field,.work in three p red 
comuruntie-a has. been.,o f led -t..provEe :foL additiolal phsse,.±O examinemi an 



Phase 2.
 

The p1lot'study will test the study plan in one test village which is 
.to bb supplied. with tr. bptimum," but cperazionally reasonable, level of- environ­*-f l :3 tatIoti ",d~ "CoYto'"1'l I- com'p~able lhsffar "iii " ssib-tR o 

i.e village, .excepc. that it -ill iae a minimum of environmntal. sam itt " Feter- cncr --at .ed that: d ierN n-ro~s 
beho So.e farilies - q% -s d toa :armental sanitation. wil-r provided. °f sa othave pota! an.,

from taps wth~n thir'..homes,;i"al' ethqd fpr s o e pot'b'Le :an e ­

and private :ewge rU.-osal f i,i i-s. Other fam.{lie iil. ave'accezs to" 
potable -water froz c'4tdoor taps, Iess satisfactory facilities for stcrage o .­
food, and community or group sewgc-. disposal facilities. The control "¢ll.4e 
w1il be at the opposite ;-_1 AlivinG virtually no comparable environmental 
sanitation resource-..at any level, 

Food supplenents, c= pat3 ble ,..-h na-A,)n-a! plans or. possible plans,.. 
-will I- -i-en in- each villagc -t control the eifect of improved nutritionalon.. 

Definition of environmental sanitation status of families, individual 
membdrs of faidlies and coimunitiers Il be determined by the assignment of.
weiL[nts to each component hav!n 6 ".nitation significance. These weighted 
cor:ponentr., When averared,, will provi-de an over.ll index for ThdividnuEs, 

families, or con~munit.es,' which wll thn -Trovide V- ba i-s for; gr6upi~ni. in;: 
the analysls of vain ance1.--!nterre-atiionships -then can,.he establizhed u:­
differenL cnvironmental f1actors and the inic denc, or previaenee of "-nte-sti" 
disease and Aha severity of intqpt i. nal ineff3 ciency in the absorption of in.­
gestcd food.
 

Phae 3 

This phase consists 6f a workshop to'review the results of the pilot 
tdywhi h Would .have two purposes4 ,C.e :first objective would be a horoih. 

ritique of. the methodo!og, and'toinsiit!On of changes in.;plan of" ctair 
which may b deoirable.- Th SecondcbjeL*ive would be to inform other 

pcrsonnel on the methodology and-'fh -results of the pilot study with the . 
.I-ct.iVe obtaining cooperation of -appropr3.ate representative iouncrlpZ-for 

comparable studies. . 

Thbase.L4. h ~ ~ d 7A 

-Thii.'would c'.ons-st 'of .'th&application oL -Tneime-.noao. ogy izi at es 
-
two additional area.s, representing different typ'es o enironnental: 

situationls.of less developed cbuntrios tihnhin intestina dii..se uy be 
,contributing :to..,preventable omi losse,..:u . of iif 
IDecisions*concerning'.,funding an.organiz ti ons ,which mht unidert.ke phiise 
four in lieu f .tbe. Univerlt,.,oft. North-Ca.rolina..are "e,,-red. ntil the 
:result ,of.phase !itio ah 'three 1 3eoeav'ailable. 
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U. Satting and Environment 

Tis project Is related to Key Problem Area No. 3, "Waste of
 
1trient &~era."' Work conducted in many different underdevelopcd countries
 

the wrrld has reve-.led a very higfh prevalence of tropical malabsorption,
 
£ condl1tion in which food which is eaten i. not well absorbed in th., Intestio]
 
tract.' One of the ccn.non factors it all of these studies is that the individ:­
uala identified as having this condition live in insanitary environments. The
 
incidence of nalabsorption has been observed by Mathan and Baker to increase
 
sharply among indigenous people during epidemics of diarrheal disease in the
 
Indian subcontinent. Shpehy, working with U.S. military personnel in Viet-Nai., 
has deuonstrated this condition among Special Forces troops assigned to rural
 
,areas where environmental sanitation-. was less than ideal. Similar observatlo=n 
iive been matie by Lin'denbaum upon Peace.Corp persmnne! iorking"in East Pktz 

the Special Forces and observed hat they
Sheehy continued hic stdics among 


tended to become normal rapidly following return to the United States and­
resumption of their normal way of life. Others-have noted that individuals
 
*taken.out of an insanitary environment for even short periods of time tend to
 
return to normal.
 

The exact cause of tropical ma].absorption.and -other similar diseases
 
of the i.itestinal tract remains unknown... Neverthel -s, there is considerable
 
evidence suggesting that repeated exposure of the intestine to, as yet. uhde-Lex­
nlned, ri croorrandir.--., and Door"living conditions, plays an impor-t.'nt role
 
in the development of this raifun'ticn. Furtx:ormcre, the tpatholcgical changes
 
which occur have been demonstrated to be reversible. It is therefore assumed.
 
in the development of this proJect that, even though the precise cause of
 
tropical mialabsorption remains undefined, it is/possibleto reduce the preva­
lence of this condition by improving environmental sanitation and thereby
 
waste of ingested food.
 

.A second benefit. whi ch can be .expected i s a reduction-n.bo.nboththe in 
cidenae and the prevalence of acute andichrondc intestinal ,diseases v.-ich -­
knowi to be caused by pathogenic bacteria and a wide variety -of.pasite. 
Reg-rdless of the area of the world in .which these diseases exist, the mode 
of transmission generally is the same. It is-from person-to person, through 
one or more intermediate vehicles, particularly -waterand food. Some exceptions 
do exist,,such as hookworm, ".which -,kes i-ts initial-entry, into the human-bcdy: 
-throughthe skin of the unshod"foot.i. This being the case, it.is asumed -that 
results obtained from a study in one a-ea.-wouid be indicative of .theresults 

MhcbmI*ht be expected In another area even though quantitative differences
 
may. exist because.Of-variaions'.in -,climate. rainfall. densit*:.6f •insects,
 
and behavorlal Datterns of communlitles,.
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III. Strategy 

York directed toward clar.fic,.ation of reltionship between.environme)tal. 

imp]roved.'sanitatlon h w iorldwlde ip~ic t~olZ3. 'The'l~rge number' of coMponept 
laotorm. necersit~tcfa a-l-Iarge -iiistiuL otta-1. bas whlcji hag uapc4r 
pro-Adihg div,.rsity of technical 'Skills and prof .s.-lonal analytical competen*e. 
to detect and .valuate "mu) tle..inienractions. The University of North .Carolina 
has been selectLa as .the ionrrad'or because it' possesses these departments 
of the School of Public Health and the Medical School which provide*highly 
-qualified personnel in es-sential disciplines. The School of Public Health, in 
additionhas had wvide experience in international programs and projects with 
developirg countri Foriner *tudents at the school are widely dispersed: 
.throughout lco deVel..r:i contri s..of the w:rld. and represlant -a valuable' 
resource which can assist survey tcans in selectlng apropriate sites for 'study' 
and in implementing field work. 

Economy in to De employed to the maximum possible extent. Two factors
 
which clearly can ssist in minimizing costs are already a-pparent, Communities
 
selected for sttly should be located in countries where major programs for'
 

-improvement of environ-mental sanitation actively are being undertaken. 'Test 
villages should a_ready have a potabl e atdr supply in place,-and some sewage 
disposal facilities (privies) should b0 available, The greater the dxisting. 
improvetents in environnenial sanitati on, the less the expenditure required 

O.to make additional chaniez wIch wod.include improving availability f 
-potable water by piping into individual houses 1'snd the provision of private 
household latrines. insofar as possible, inexpensive locally available mate ials 
are .to be utilized for other improvements such as storage containers, food safes. 
etc.
 

Lata collection will be iorganized not, only to identify interactions
 
ut,-,uintestirial disease,- nurient waste, •and -environmental sanitation, 'but.-­

also toprovide a basis for -sti ating cost-benefit relationships..
 

Assuming-that the installation of a definable level o" environmental 
sanitation proves to. be valuable, efforts are to be made to transmit the results 
'of this work to A.I.D. Missions 'andinternational agencies for the purpose of' 
expanding.'the work, both to iMprove the quality of life and to reduce waste of. 
huan.od econo4 c.,resources.
 

SIV-* Planted- Targets , Resultc::,bn'd Outputs 
.i~'j h e rsiW.' of Nor~h Carolinawill .provide a United States base com­

pr vee1ent .resources.-offacilities-ad:highly skilledpersonnel in a.' . 

Id.ve4 ,yf- issentla1 fields . for the: planning and, direction of the proposed. 
work. .Zp$.dded among these >rsources are the faculties of the' Departments of . 
fntiro tal 'Scence 'and Enigneering,..Epidemio ogy, Biostatistics, Parasitblpsy 

a hoo of Medicine',the Departmeft3 'f 
~.~~ the Unversty ca .be Cl& 

~i~%;Th'~4. i~i~ ~1Assure xilitenance of a roer 
"d, L7 'Mi L'. 4. 



perspective of the relati onship between this work and the key problem 
eros. "Waste of Nlutrient Energ'," and will assure dissemlation of results 
tv other- sourcc3 ctncerncd,' czecia)ly the Office of Nutrition (TA/N), and 
,t-io Offico."of "jUr ul.urc .(TA/AUR) ."-Clse"commurn caticni have already 'bce, 

;-II !c;-inedestablt.:h"d nd c Jxetween .Ahe mrtraTgErs of this projecm Lnd 
c_.=r".1he irea cl
tfie A,nveltit f.. ... proj_ct, •-~ uset f .. 

Loss fr , the .!tnttani:-l - ct t) ,nlahsornton."1'.,n 


The Projec" Dir,,ct.or of thc University of'North Carolina will. he
 
assisted by TA/fI in obtaining necessary approval for the balance of wcrk in
 
an appropriate field study area, It'is currently contemplated that th-e idea:
 
setting rc.uid be ru..tsr:-la ,:hich, in addition to providing considerae
 
value.b balke:'u.md v-,.ta irom earlier ctudies, possesses excellent re.-urce.
 
at the Institute if of Central-America and "anita, wid at the
1"utritlon 


San Carlo. U:Averzity with wlich thp University of No:.th Carolina has lonz
 
standing profeszional relationship. The high incidence of severe diarhea
 
discase in Guatemala recently has attracted thn attention of the American Press
 
which has carried reports on the current epidemic of dysentery. This reflects

the tNpe of envirocental s1ni'ation uhic'h is appropriate for this tyo s 

Dat.: :51lected and analyzed durinz the course or the pilot study of t o
 
vironmentally differentiated villages will demonstrate whether or not this'. 


methodology can be erployed for establishing interre& itionships between poor
 
sanitation, irtestinal disease, anJ malabjorotion. "
 

Output and results will occur at tuo levels. The first leve2 is the
 
testing of methodologies for determination -Of mabserption and field 'envirzn­
mental surveys. The second level wc.uld be the establishment of quant!.tative
 
relationships between costs and effectiveness of enviromental sanitation
 
measures ,s reflected in the prevalence of gastro-intestinal disease and the 
quantitative assessment of food loss due to ma!absorption. 

The University.of North Carolina .and.)j-articipating field pers:::...
 
shal" have the riiht to publi.sh results inapropriete scientific jcur::z2i
 
givirIg due credit to A.I.D. contributions.in each instance.
 

The A.I.D. project monitor, in addition to frequent contacts --th th
 
investigators, will also receive.pericidic progress reports.
 

V.' Coursea*of Action'
 

A 'Project implementation 

i tiact -AID/csd'-2489 is to be extended on a-ye.toyea. bass a3ld. 
"I.V. provide:1971 fuinding for the. following: 

a.'Confirmation of suitability of :proposed subcontractors, selection
 
of: specific."villages :for the .pil6t stud' .nd .liplementationo'
of thq co,.lete4..p, " . ... .
 

0 



. hen it is known that funds will be available for Phase Il 

abers uti lizing the balance of funds for Phase I will begin netrtlonstaff 
11'rz. th- propns,:c contractuva1 arrangementz-, INCAPof thtibconitracto. 

ocheastr, 

*"ndclinidcal nicain . redht~A to thE: field Mkudies. Advice of the INCAP 

-staff l wi 2. be.uti.~z'E'd i"selectih si t."f6' the pilot study ahndpr0vl 
to a' ist in the-devel6pment of the 3tudy plar.'.Op'ational 

wp.. providrc qa.-Wul tat ,onk":ep lJy*;:, ml orobi elegy ,-..sf.4t4'n, tb 

available data 
support. from I J*A ' ;i;,.jd I4elude, laboratory-staff ,.nd facilities, and the 

pro-.Eion of brh an .eiperienced supervisor and suitably qualified porsonne] 
uith the Sanitary Engineeringto czd3cct data. '.'hc zubConT.raCt proposed 

1titUte M415) of' Sari Carlos University would provide for faculty consultaemiLM
 
facilities for the''
faculiy as-Istance In sekectin test villagcs, laboratory 

perfranc- of en-,i -'n-r.ental tets a.gd p'r-onnll to epnduc_. field studie4,-, 
Iclarly the wnvirbnaenta." surveys. 

c. D1iring October, November, and December, UNC personnel will conduct
 

hospl tal evaluations at Chapel Hill of techniques, principally those associatea
 

with the determir.-tion of intestinal malabsorption.
 

d. DuririL November-December 1970, the pilot project in Guatemala win 
of an UNC staff member in accordance with­'be implcmented under supervision 

protocol developed during FY 1969. 

R. Central Furing 

Central funding is lhrranted for :the 4:ject. 

Int~stinal disease and subsequent nutritional losses are present In. 

of the project are to deve? op. criteriiall developing countries.. The objectives 
an %o deterine gu'dcli nes for the eveluaticnfor broad econornical programs 

of benefits and costs. Thus, all developing countries are potenitia2/.beneficiaria. 

t_ .;entat 6f-A -N6F,.nding cf $206,O004'mforhases to-ani thrL. 

project in Guatemala is.-assumed. 



PROJECT FOR THDDEVELOPMENT AND EVILUATION OF HEASURZ TO REDUCE FOOD WASIS CAUSED BY IrrTIYAi- MSEg"
School 0.,Public Health., UnJiversity of North Carolina, Chapel Hill, North P.rollna 

MAN MONrS TU4 HG 
n 1971 P1Y 1971 

Personne.-" 
 •
 
Project Dir( " 
 6 1,474
 

Resident CoorcU nator 6 7.;000 

Secretary. 2 

Consultant Staff ,Nc) 

:' 
3.+ 

, 
8 !2,900 

3 ,874 
Social Security, Retirement, etc. @ 13.95 5,144 

Univ.ersity Overhead 

On Campus - 34.?%'(UNC) .0378: 
Overseas - 16.2'4% (Resident Coordinator) I,.85
 

Travel and Transportation (Domestic and International) 3Z00 

Overseas Allowance (Resident Coordinator) 
 %;500 

Subcontractal 'Services:
 

San Carlos University 
 8,500
 

INCAP 63j 

Surylies and Other Direct Costs
 

fien 
+ 

TOT AL 
Proposal submitted tnrough ti,. .epartment of ...... -.- . ces and EnGineering. 

...ESTA_-.­
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bl1opmmt and Dymluation of Nblure to buoe Food -rjwt," , 
%eii Cazied by Intestinal Diseaamu 6. T 

1. 	 LIFE OP PROJECT 

I. Nmber of Yews of F .ding: 3 b. Estimated Duration of Physicel Work 

11I46_ inl PY 1919- Terminal FY 19.2. After Lest Year of Funding (in Menths): NlOD 
LOCAL CURRENCY* 	 BY STCAL 

VIEA 	 fie U.S. S DOLLARS P.L. 40 Exchange Rete: Si = 
s 5 qalll~) (in thousands) U.S. OWNED HOST COUNTRY 

LOAN JOINTLYCCC + GRANTGRANT LOAN 	 PROGRAMUMoFREIGHT
Prior tborg 

Actml FY f0 56
 

OPIrtienel FY 71 -206 

3+1 TY 
9+2 FY 

8+3 FY 

All Subsequent FY's 

TOTAL 

1. 	 DESCRIBE SPECIAL FUNDING CODITIONS OR RECOMMENDATIONS FOR IMPLEMENTATION. AND LIST KINDS AND QUANTITIES 
OF ANY P.L. 440 COMMODITIES 

Phase I of project was funded in "! 19. 
1" 1971 funding will finance Phases 2 and 3.
 
Phase 4 has not been budgeted, so will require a revised PIR)P when submitted for
 
approval.
 

10. CONDITIONS OF APPROVAL OF PROJECT 

(Use coeinuatien Sheet if necessary) 

.Approved In subsance far the life of the project as descried in the PROP, subiect to the conditions cited in Black 10 ebive, end the avail­

ability of kinds. Detailed plaeming with coopereting country and drafting of implementation documents is eutherised. 

This eutharlseise is contingent upon timely completion of the self-Whep end other conditions listed in the PROP ar ttached thereto. 

This euerlsetlen wil reviewed ot such time es the objectives, scope end nature of the project end/or " mlntitudas end scheduling el 

any inputs Outpute .t so significantly from the project as originally euthorised as to warrent ShAbmiSSi Oea now or revised PROP. -. 

e npt .. D.A~ AL CLEARANCEL DATE 

• 	 . " . '. _..#78tookard. nel TiArl/H VA/10'_I, 
SIGNATURE 	 r 

* A/ YA. botr Issistant Ahdodn. 00111)s A 
T ITLE 	 Dy M 
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 DATE: December 7, 1970 

TO: 	 AA/TA, Mr. Ervin Peterson 

FROM: 	 TA/PM, John H. Keani ?j'7v 

SUBJECr: 	 D3vel6pment and Evaluation of Measures to Reduce Food
 
Waste Caused by Intestinal Diseases
 
Approval of PROP and Project Authorization
 

This project proposes to develop and field test methodolo,
1 7 which
 
may be used to determine economic relationships between environ­
mental sanitation and food waste resulting from (1) intestinal diseases
 
transmitted under unsanitary conditions, and (2) inefficient use of
 
nutrient materials resulting from malabsorption. The fir9t phase of
 
the project was carried out by the University of North Carolina. It
 
consisted of an intensive review of the literature on this subject,
 
and led to a proposed methodology for application in a field trial.
 
FY 1971 funding in the amount of $206,000 will take the project

through two subsequent development phases whf.ch will first field test
 
the methodology operationally, and then establish a workshop to re­
view the results of the pilot study.
 

TA/PM review of the PROP raised a question whether a scientifically
 
significant relationship can be established between the environmental
 
sanitation elements built into the project, and the determination of
 
waste resulting from intestinal diseases and inefficient intestinal
 
absorption of nutrients. Our fear was that there might be other
 
factors contribating more significantly to malabsorption of nutrients
 
than those considered by the project. Dr. Stockard however, took the
 
position that the environmental sanitation universe proposed by the
 
project can lead to scientifically valid test results. We have
 
accepted his recom-nendation to proceed with the project.
 

It is recommended that you signify your approval of this project by
 
signing the attached Project Authorization.
 

Attachment
 
a/s
 




