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NON-CAPITAL PROJECT PAPER (PROP)
" DEVELOPMENT AND EVALUATION OF -
MEASURES TO KEDUCE FOOD WASTE CAUSED
BY INTESTINAL TISEASES

(UNI VERSITY OF -NORTH CAROLINA)

‘1. Sumnary Teseriptic

A. Objectives -

This project endeavors to develop and field test methodology which
say be utilized. in deternining ecenomic, relationship= ‘between environmential
sanitation, and waste resulting frem buuh (1) intestingl disdases transmitted
under irsanitary conditions and {2) irefficient utilization of nutrient
materials resulting {rom intestinal malabsorption.

‘B. Project Cormpcnents

The project requires the participation of specialists in a number of
Public Health and medical disciplines. Sanitary engincers will have responsi-
bility for grading the sarnitation conditions of comrinity facllities and .
individual houscholds. Medical personnel will be 1nvolve”vin the development
cf protocols for measurement of nutrient wasie utilizing  ‘ests which include:
Tecal fat, nitrogen balance siudies, and ch* cal rlmatry.( Dizgnosis of irnzes-
tinal diseases of particular interést will v'equa.re services of bacterio" ogisis
and parasitolcgists. The close cooperation of stztistliclans will be required
for the development of a suitable multivariaie experimental design .and in the
analysis and interpretation of data.

Prelininary work has. alreadv begun-during FY'1569 under Centract KID/c.-f
2489 with the University of Nerth Carolina.  -Direction of the: pr03e0u is vested
with the [ezpartment of Env 1rhnwenta1 Sclences of the Scheei of Public ”e,,un.v 
Particl“at;on of perscrnnel of other schools wiihir ithe University, pariiedl 5rly
the Medical School, has been obta.neu.'

The four phasez of wcrk plannei are as follows:
-Phase 1.

. The con»rucnoz. ‘during FY 1969, undertook an extensive- revien of the .
literature and, tased upon the results of {his review,* ‘developed &’ proposed
methodology . for application in-a field trial. Particular attention"has been
&lven to study plans which will assict in deflninb interactions ‘between en- .
~ironzental sanitation. ‘disease- ‘of the’ gastrointe:tinalttiact. -angd: tropicdl
Ialabaorpulon.- Reccgnizing the' complexlties of multivariate:studies which"
nust be underiaken,: the original plan.tg, orig*nate ‘field. uork in three paired
.conmunlties has been, zodi ficd tOxprDVlﬂe for an auuitional phase‘to .examine
the suldability of theinsthbdclogy in o Eingle Pileied villuges:
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Phass 2.

The pllot study will test the study plan in one test village which is
%o %b supplied. with an optirum, but cpe raticnally reasonable, level of-environ~
ttntﬂ'shn!ta‘tloh. and’a ‘Bontrol virlige)* conpafable Thsvfar as possible-to ’
'th. te t_¥illage, ‘except that it will have z mininum of environmental sapiisz
'WiNEn the test v¥IIage Tt 15 contenplsted inat difTersmt levels of envirdi-
mental senitztlon will te provided,, Some farilies will have potadle vater
irom taps within thair: homes, 1 deal " nethqds for ssfe -stordge of food and uate“-f-
and private cewzge Alinrosal facilities, Other f:m*l'e., will have accecs to
potable water from cutdoor’ taps, less Qatisfacwry facilities for storzge of:
Tood, and ccomunity or group sew=zce disposal facilities., 'The control vi T‘gge
%111 be at the oppcsite pole lmving virtually no comparable environmental
santtation resources zi any level,

Food supplements, ccowpatiltle with-natisanal plans or possibdble plans,

.‘will ha slven in each village to conuro; the eifect of improved nutnuon a’.lon

Definition of environmenizl sanitation s.,atus of families,. indi r1:.1ua"
menbérs of fanilies and commurities uill be determined by the assigoment of :
wcignts to each componc—n.. having sanitétion significance. These welghted
corporents, when averased, will provide an overzll index for individuais,
fapilies, or conmunities, which will then provide ti-» basis for greuving ins
the analysis of variance:- Tmprrelnuonbmps iihen can Jhe. es taul’ zhed ::u"-a"
different envirormenial factors and the incidence or preveicnce of intssil fal.
disease and Ahe severity of intestinel inefficiency in the abserption ef in-
gested food. ' ' '

Phase 3

This phase consists of a uor}:s‘:on to review the resulis of the Filot -

rithue of. the- rethodo ogy and the” 1ast1tut* on of changes in*plan g act?.c" -
shich may bF Gesirable. - The eecond chie cfive would ‘be to inform o*.hn. b
pcrscnnel cn the me? nodolo;zy and-the -resuits of the pllot skudy vith the 7

co,up..luble stuue.,. ‘ .:/

- “This 'would- consist of ‘the applicatlon o1 tnewmeino: cuaby in at --3::_,1;
two additional areas, repreeentlng different types tS: environmental’ asrit EL SEANE
-sltuations. of less developed countries in mhi th inte Stina.l digeuse mzy e
-contributing 1o, preveniable ‘economir losses:and.to a. p '!",Lj ualﬁ.y of life
Decl'-ions concerni.ng funding and organizationa uhich Al




II. Setting and Environment

This project 1s related to Key Problen Area No. 3, "Waste of
Butrient Rnergy.” VWork conducted in many different underdevelopcd countries
of the werld has revealed a very high prevalence of troplcal ma‘ab=o*ption.~‘
a condition in which foed which is eaten is not-well absorbed in the intestifful
tract. Ore of the ccmnon factors in all of these siudlies is that the individ-
uals identified as having this conditicn live in insanitary environments. The
incldence of nalabsorption has been obaerved by Mathan and Baker tc 1ncrease
sharply among indlgenous people during epidemics of diarrheal disease in ‘the
Indian subcontinent. Sheechy, vorking with U,S. military personnel in Viet-Nau,.
has demonstrated this condition among Svzclal Forces troops assigned to rural -
-arees where environrental sanitation.was less than ideal, Similar observatlons;
have been mate by Lindenbaum upon Peace.Corp personnei working in Zast Pak.stau
Shechy ccntinued hic studies among the Special Forces and observed that thev o
terded to become normal rapidiy following return to-the United States and
resunption of their normal way of life. Others-hzve noted that individuals
‘taken. out of an insanitary environment for even short periods of time tend to
return to normal.

The exact cause of troplcal malabsorption and -other similar diseases .
of the lntestlnal tract remains urknown.  Neverthele s, there is consideratle
evidence quygeutinp that rapeated exnosure of the intestine io, as yat undeler-
nincd,” microorganisms, and poor living conditions, pleys en important role
in the development of this malfuncticn Furt),rm":e, the ratholeogical charges
which occur have been demonsireted to be reversible, It i therefore assurad.
in the developnent of this project that, even though the precise cause of
tropical melabsorption remains undefined, it is possible to reduce the preva-
lence of tnis condition by improving envirormental: sanitation anu thereby
waste of ingested food.

A second. benefit. which can be expecied is a rennctinn 4n.beth.the:in

cidence and the prevalence of ecute ard:chrenic intestinal: diseases whkich.zre
known to be caused by patnogeqﬁc bacteria and a wide variety of- pa_a51te<>
Reg.rdless of the area of the world in which these diseases éxist, the mode
of transmission generally is the same, It is: from person to person. through
one or more intermediate vehicles, particularly water and food. Scme. exceptions
do exist. :such as“hookworm;: -which C.kes dte initial entry. 1nto the human- besy:
through the skin of the unshod foot... This beinr ‘the'case, it 1s assumed thet
results obtained frem a study in one'area.would be indicative.of ine resulis
uhlch might be expected in anot he" area even ‘though qudntitative differencez:
lay exist because.of- variations'in climate. rainfall. densitw of insects,

and behavorial patterns of communities. -
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Ubrk directed toward clarificaiion of relationship between. environmental
aantxrtgop. Aauality. oft e, econarie d.vplqpnent. and ;the.gost-benefits. of .
inproved san;tatlon has viorldwide inplicationz, ‘The large nunber of conpone t
faators, necefsxbgtng a~large lﬁptitutinﬂhl btosé which has {theséapacity ef::
providing diversity of technical skills and profes: Jdonal analytical ccmpetefke.
to- detect and gvaluats mulilple. interactions. The University of North Carolina
has been sclectca ‘as .the contractor because it possesses thése departments
of the School of Public Health and the Medical School which provide: highly .
qualified personnel in essential desciplines, The School of Public Health, in
addition,has hzd wide experience in international programs and projects with
-developirg countri=s,  Former studenis at-the school-are widely dispersed-
throughou: 12z: @evelorpsd copntriss of the world.and represant-a valuable’
resource which can asslst survey tcams in selecting appropriate sites for study’
and in implementing field work.

Econory is 10 pe employed to the maximum possible extent. Two factors
which clearly can assist in minimizing costs are already apparent Commuhities.
selected for stiiy should be located in countries where major programs for’
improvement of environmental sanitation actively are being undertaken. ~Test
villages should already have a poladble watér supply in place, and scme sewage
disposal farcilities (privies) should be availeble,- The greater the éxisting.
inp“ovnments in environmenial sauiiation, the less the expenditure re quixtd"
to make additional chengez which woild include improving avallatility of i
.potable water by piplpﬂ into individual houcesg_qnd the provision -of prlwate
household latrines. Insofar as possible, inexpensive locally available materials

. are .to be utilized for other improvements such as storage containers, food safes,
. ete. ' ‘

Iata collection will be .organized not.only to identify interactions
VeLWERH 1ntest1nal diaease, nutrient uaste. -and -environmental sanitation. “huty
also to prov1ce a basis for =siimating ‘cost- benefit . relationahlpo. o
) A35um1ng that the installation of a definable level o envi ronmental -
sanitation proves to be valuable, efforts are to ‘be made to transmit the ‘results
‘of this work to A.I. D. Missions and international agencles for the purpose of’
expanding‘the work, both to improve the quality of life and to rcduce waste of.
huran and  economj c ‘resources.

IV, Planned Targeis, Hesulic:and Outpufs :

ST bgRhe University- of North Carolina’will provide a United States base com-
prising-excellent FeSOUrces. of; facilities: and: highly skilled, ‘personnel in a®
wide varisty, of- iéssential: fields for .the: planning and.. -direction of the proposed
work, h@ldded_pnong theee‘respurce are the faculties .of the Departments of .
Enﬁlro“_ental ScienceAand Engineering,. Epidemiology. Blostatistics, Paraultology
¥ Practl ' hvthe School of Medtcine. the Departmcnt 'of Rt
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per*pectlve of the relationchip between this work and the key problen:
area, "Wzste of Nutrlent Fnerg)." and will assure diss eminat*on of recuits
tu other sources cuncerncd, esveclally the Office of ¥utrltion (TA/K), and
she Officeof #y r;culturc (”A’AJR) -Close ¢ommmications have already -bzes
establi:- ‘;d ang will e geotlnued betusen . the manurrxe of this project znd
the inve:tibth-: cuq:cci fr’ thé reccarch progndt re=surerent of Nyt chi
Loss frdn the Intc,t*.al Troct Ime1n },labsornhlon

The Projecf Director of the University of North Carclina will te
assisted by TA/H in obtaining necessary approval for the balance of wcrx in
an sppropriate field study area, Tt*is currently confcmplated that the ideal
setting would be Nuatemzla which, in sddition to providing consideratie
valuzble backsrcund dixia from earller ctudies, possesses excellent rezcurces
sl the Insiitute of Nutrition of Central America and Fanama, and at ths '
San Carlos Usniverzity with which the University of Norih Carolina has = lonz
sianding profeszional relationship.. The high incidence of severe diarrheel
discese in Guatemala recently has attracted thz altention of the American Prss
which has carried reports on the current epidemic of dysentery., This a;le ets
the tvpe of environmental s=ritation which is appropriate for this tyue ol s=
Tat: .ollected and analyzed during ihe course ol ie-pLiol study of two erni-

vircumentally differentiated villages will demonstrate whether or not this’
meuhodoloﬂf can be emp]oyed for establishing interre” Jtlonghips between poo-
qan:fatlon, 1htestinh_ disesase, an] relabsorotion, - :

- Gutput and resulis il ocour st tuo levels. “The First level is ths
teating of methodolozies for determination .of malabserption and field exnvirsne
mental surveys. The second level would be the estabdbiishmeni of quantltative
relationships between costs and effectlveness of environmentallsanitat’on
measures s reflected in the prevalence ol gastro-intestinal disease and ths
quantitaiive assessneni of Jood lo:“ due .to malabscrpilon.

N

“The - University of North Carolina and P_rticinating field personnszl
‘chail have the rizht to publish results in appreprizte scientific jousmzlj
giving due credit to A.I.5, contrivutions.in each instance,

"The A.I.D. projeci monitor, in addiiion to frequent contacts siih ir=
1nvestigators, will also receive pericodic progress reports,

-V;‘ Course“of.Action
A. Project implementation

Conit¥act -AID/csd 2489 1s-to be extendéd on a-yeat:to year basis and-
‘w121 provide 1971 funding for the following:

a. Confirmation of suitabllity of- Proposed .subcontractors,- selecticr
of: specific ‘villages: for the pllét study and implementationiof the corpleted
protocol
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», When 1t is known that funds will be available for Phase IIS:;;:}"
staff  ibers utilizing the halance of funds for Phase I will begin neg tion
of the \beontracts. Under. the proposed contractural arrangenents, INCAP -
and provide consuitathonsin epideniolesy; . nl oroblology - mifrition, <biocheal stry,
and clindcal medlcins 25 related to the Ticld studles. Advice of the INCAP o
atafi +1so will be uillized in selectlhg $ites for the pilot study an@ provi
avellable data to a<rist in the develorment of the study plar: " .Opdrational
support from ILCAT wihuid iriclude- laboratory-staff snd facilities, and the -
provision of Yr.h an.experienced supervisor and suitably qualified psrsonnel

to collicct data. The subecontract proposed with the Sanitary Engineering . .
Institute (FUiS) of San Carlos University would provide for faculty consultatioes
faculiy ascistance In selecting test villazes, laboratory facilities for the.
‘performance of envizonpentzd teosts apd porsonngl to conduct fiszld studies,
perticuiarly the envirtnaental'surveys. ' R

R

¢. Muring October, November, and December, UNC personnel will conduct
hospltal evaluations at Chapel Hill of techniques, principally those assoclated
with the determir=tion of intestinal malabsoxption,

d. Durirng November-December 1970; the-pilol project in Guatemala wn
‘be implcmented under supervision of an UliC staff member in accordance with '
protocol developed during FY 1969,

R, Central Funding

Central funding is warranied Tor:the pylject.

Inteéstinal disease and subsequent nuiritional losses are present in-
all developing countries, The objectives of the project are to develop. criteria
for broad economical programs and to determine guidciines for the evaluaticn
of benefits and costs. Thus, all developing couniriec are poiential beneficiarias.
Funding cf $206,000'1: fcriphases luz-and thrsz, | Iplohentation of theided
project in Guatemala is assumed.




PROJECT FOR THE, DEVELOPMENT AND EVALUATION OF MEASURES TO REDUCE FOOD WASTE CAUSED BY INTSSTTNAT. DISEAS!
‘ School” ¢&&Public Health, “Unjversity of North Carolina, Chapel Hill, Narth Carolina

MAN MONTHS FURLTHG
FY 1971 v 1971
Personne.. ) " -
Project Dire - 6 b li}“?u
Resident Coordirator - 6 ?;;'OOO
Secretary- 2 B
Consultant Staff {INC) 8 * 13,900
Social Security, Retirement, etg. @ 13.95 5:164
University Overhead :,,
On Campus - 34, 7% (UNC) 0,378 -
Overseas - 16.94% (Resident Coordinator) 13185
Travel and Transporta:tion (Domestic: and International) 3",2.00
- . * * : . : . . ’. ». .
Overseas Allowance (Resident Coordinator) 3500
-~ Subeontractual Services: Tl
San Carlos University 8,500
INCAP 6k
‘Surilies and Other Direct Costs ‘Mf '

1Pr_opo§a_1 submitted tnrough the .epartment of svmssamce e —vevC@S and Englneering.

BEST AVALABLE LTS
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& GReJECT TITLE

Bovelopment and Bvaluation of Measure to Reduce Food
hste Caused by Intestinal Diseases

s. AUVNOr ZATION DATE

”

To (aunl nant)

.. --E tu’ho‘_z.lwo

7. LIFG OF PROJECT

e. Mumber of Yoors of Funding: ___ 3

Seerting PY 19

. Torminal FY 19 72

b. Estimeted Duretion of Physicel Werk

After {

L est Year of Fundin'. (inMonthe): Nome

YEAR(IaVU.5. §
o § oquivelom)

FUNDNG BY PECAL

DOLLARS
(in thousands)

P.L. 80

Exchenge Rete: $1 =

LOCAL CURRENCY

U.S. OWNED

HOST COUNTRY

Prior thw
Actwal FY

GRANT

LOAN

ccc +
FREIGHT

GRANT LOAN

JOINTLY

PAROGRAMMED OTHER

56

Operstionel FY 7]

206

Budger FY

oAt

8+1 PY

8+2 FY

~—_8+3 FY

All Subsegquent FY's

TOTAL

4
4

L

®. DESCRIBE SPECIAL FUNDING COMDITIONS OR RECOMMENDATIONS FOR IMPLEMENTATION, AND LIST KINDS AND QUANTITIES
OF ANY P.L. 480 COMMODITIES

"Phase I of project was funded in FY 1969.

FY 1971 funding will finance Phases 2 and 3.

Phase 4 has not been budgeted, so will require a revised PROP when submitted for

approval.

10. CONDITIONS OF APPAOVAL OF PROJECT

(Use cominuation shest if necessary)

A”tovo‘ in substance for the life of the preject as described in the PROP, subject to the conditions cited in Bleck 10 above, end the evail-
ahility of funds. Detailed plenning with coopereting country end drafting of implementation documents is avthorized,

" This uﬁ-luﬂq is centingent upen timely completion of the seli-help and other conditions listed in the PROP or sttached therete.

" Yhis eutherizetion wil
- any inputs or eutputs

reviewad ot such time os the sbjectives, scope and neture of the project end/ar the meqmnitudes end scheduling of
evjute 5o significantly from the preject as eriginally autherized es te werrent submission of @ new or revised PROP. _

DATE

12/8/70

e

" ?vq‘ o/. »
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MEMORANDUM | | DATE: Dscember 7, 1970
TO: AA/TA, Mr. Ervin Peterson

FROM: TA/PM, John H. Kemi-(;’ \
SUBJECT: Davelopment 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,y which
may be used to determine economic relationships betwsen 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 first 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 which 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 elemsnts 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 contributing more significantly to malabsorption ¢f nutrients
than those considered by the vroject. 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 recommendation 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

A A4





