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*INTRO:DD1DfMtD 

Eneciafiod(I 1989e instit010 cii ii i ~640 afios (IC xist cilcia. E':11picpa raci6n 
pa ra esa eel oh ruci6n, el gn potI('iiico profesional in ici 6 itinan6li %isdeChis acti vidadcs 
dcsarirolladas, (c lo. logros alCaniza(los por los l~aiscs M eicmb los cii Coupe lacioniconI 
ci INCAP, enIa boisqueda (IC hi soltici~n alos pioblcias dc ali ieinlaci )i.iiit ncit'i. 
En este a mU isis sc toi 6 encoiisjdc i-aci 6ii los Caibios o'11 ifl (los CilIa siltU aciOa (IC 
all icntaci6n)y ii ttiici6n y ci cot or nioecoin6in ico, pol itico) y social. EnuilaciuiIa Ia 
sittuaci6n, so identificaron los caibios ocurrid os ecn la iagn itui de Ius piuli! cnias 
identificados eii el dccii de(Ilos 1960, talcs Coo 0 a lcsn utiin ijic cg~t ico-pro-i 
tcica y ]as titficicticias cspccificas de y'odo, hiciro y vitainlina A. (Con base ell Ia 
inforniaci6n disponible, eii ha regi6n cent roanicricaiia ha existi(:o una iiiderada 
dis wintuci6n, docuni 26 a iin 221r, eii ha prevalc ncia decla dcsii lti cii cinegetico-
Iliotcico global, cxpresada commill)caido enl pcso-para-cdad. entre 1965-67 y, la 
(I~cada dIc 1980. Sin emiibargo, esta iediucciun eco la proporci611 dIe hi jiicvaluniii no 
hia sidosiificientc paia (Iisiifila caniifiad absoliita de nojios itesiiitiidos --qoc se 
hia iiicrcmentado deC580 mil a apioxi iia(IaiiiiLc 8(00 muil nifios iimuiC5e decCico 
afios de Cla(I-. En rclacioii a las deticienicias nut u1cilnaics especificas, st' hall 
(ItctCladn ieduicciooces, 110nianteiiidas, de las picvalciicias (ICbocio e hIovitaiiii­
nosis A. Lsfn icoe nI rvlicaeljnf iliiitiiiit i neo 
laidhlds doClos piopramuas iiacioiiales de foit ificacitm conl yodo(N.itaiinia A\. En 
iclacidii a Ia (Iehiciincia (I iiciI(, no exist e iiifoiiiaciOii act ial izada; (,IIpero, no s 

z\(iis deCla peisistciicia de Ii s piobleiiias aliiio'itaiio- iit0iicioiiales por 
(IfcCCto, a iiivel (]I, algiius phuists de Ia icgioii, ((si Comi'o idilnilell giujuis 
esp)edficos dIe poblacioii de todl(ohs Juaises, SO estaili COHiiici/diiit ;Ia--Slt 
pioblcnuas icoacatitilcala a iniadlctiada selecci~ii y/o cxcesivo consn nio 
de aliiicitos. La obcsilad, las cnfeiieuades cai(Iiovascularesy Iiitaloulivas- I)IIt ri­
cioiiales son iti s piccalentets enl Cosia Hica N.Paiia :ii que eii los iestaiitcs [aiSUS AlC 
la icgi~ii. Noi olhstailiC. tdmiiui'i sC estali (Ieictaiidli *va eii la pohlaci6o i uaio­
imargiiial dIc los ot (05 paises, especialmnet cnt i aquiillix4 giiipos de poblaciuii de 
iciciltc iinmigiaci4)i desde ei ariea iiual. 

Enl esia evaluaci6n dIe los Camiuus ocuiiii((1 eii Ia situiacioiu mit icioaial, se 
c'''(lci6 a no~table Iictciogeniiedadt Cx.tistctc citic p~aiscs, 3 auiii(Iliit o tc c,:iula iwo 
dec los pafscs (dC ]a ucegi6n. laiici se (Ictect6 gran v'ariaiidad eii iclacuun a las 
Coii(I ici onl Cssocial es. ecolliii casy Iliticas cii los Iaises. Sin embiiarigo, sc turev6 qic 
a nivel (dC I]a c-giuin sc alcanza i6 a iiied i ii o piazo Colid iCioliis dIe paz, pcro sC 
cominc izarin a in ifestar los efects de lIa go cria, ciit re ot ros, Ia cirisis cnii6mui ca y 
la fEilta dIC(Ii'poiilid(I (de iliiiitos eii ciett0 glilpos (ICpolflaciiOi. 

(Ist Oil 
dIc sits punltos lilds ielevanies, flat uralmni e Co rCisiO Ia contribuciii ide los cst iliios 
del histituto a la solucidn de los pleniliias (dC aliiuitci6n v iiticioii. Estc 
cjcrcicio i(Iifico Is iinicosos Coliociliiicitos, Iiito(Iologias 3' gulias (Iesaiilolla­
das cii 40 afios, pcuo taibien cvidcnci6 la liiiita(Ia aplicacion de cstos couiifini­
tos cii los iii\vclcs oI)Crati\os (c los [,iscs(IC Ia icgie~n. l)csdc c~Ipo to (Ic Vista tcuiiico, 
cxi steci solo cion cs ciciit ifi camii n t pruha das ;a ia la iiayoiia dIClos proleiuas 
al imrn ii io-n tiiiCioiiales; cii ico, esas soiluiciOocs no sC csti i api icando a ivel 
operativo. 

II iio pa ite de Caiilisis, riCi i los phirrafosa litcio is eii algol i s 



During 1989, the Institute reached its 40th year of existence. While 
preparing for this celebration, the technical and professional staff initiated an 
analysis of the activities developed, and reviewed tie achiievenenLs attained by tle 
Member Countrieswith INCAP's collaboration in searcl ofsolutions totiLe food andh 
nutrition prollems affecting tle region. In this analysis clanges tlat occurred in 
the food and nutrition situation, as well as in the economic, political ancd social 
spheres were taken into consideration. Regarding the situationt, changes in tile 
magnitude of the problems assessed in the decade of the '60s were identified, such 
as protein-eneri' manmutrition and specific leficiencies such as iodine, iron and 
vitamin A, were identified. Based on available information, between the period
1965-67 and the decade of the '80s, it can be said that in tihe Central American
 
Region there has been a 
molerate decrease, from 26 to 22'.L in the prevalence of 
total proteiii-eiierg mialnutrition, expressed as weight-fo r-,ge. Nevertheless, this 
decrease in the proportion in the prevalence has not been sufficient todiminish the 
absolute amount of malnourishedl children --that has increased fiom 580)thousand 
to alpproximately 800 thousand clildren under five years of age. Illrelation to
 
specific iutrilional deficiencies, reductions not. maintained have been observed in
 
prevalences of endem ic goiter and hipovitaminosis A. Thlese fluctuations illthe
 
prevalence, mainly reflect the irre ularities in the itlplenenlati00 and monitring

of the iodine and vitamin A fortification national programs. Concerning ill 
deficiency, currently there is no updated information. Additionally, no specific
 
activities have been carried out to cont rol tihis prolllem and thereby, its magnit ude
 
is per'ceived to be high.
 

lesides the persistent foo(!andt nutrition problems hy defect, at sotlte 
countries' level, as well as in specific population groups of ailtile con1 ties, other
 
nutritional problems are beginning to arise liie to inadequate selection 
 (if f(ods or
 
excessive food consumption. Obesity, cardiovascular an metaboliz-nlltritiolal
 
diseases are more prevalent itl Costa Rica and Panama thn1 it tile remaining
 
countries of the Region. loweve-, they are also being detected ill tile urbati­
marginal population of the ot her count rieS, especially anting lI ll it oillgt'Ips of
 
recent migration from tile rl-al areas.
 

It tileafo e-tientioned evaluat ion oft lie changes tilt lave (iccrllred il le 
tint titioial sit itatiolt, a retimatkalle ieleogetneity atlolg doi iit ties a1(1 eveilitiiin 
countries was observed. Great variability was also detctetl regarding social, eco­
noiic an( political cotilitiols of tile licoutties. Nonetheless. it is foreseen t110t at 
the region's livel at a meiiliti term,peace conditions will le attained,altlholgl tie 
effects of war, economic crisis, anti poor availability of fo nds will be felt aniong 
certain population groups. 

As part of this analysis, the Itstitute's contribution to tile solutin of tile 
food ati nutrition problems, was also re csedl. This exercise idenlified kmwledlge, 
methodlologies an( gutides that. have been develped ill 40 years, llut the lit iled 
application of tlese knowledges at ati operational level itt the coitries of the 
Region, was also evidencel. From tie theoretical point of view there are many
scientifically proven solutions for most of tile food and nutrition iroiblems; lit, 
these soltitions are not being applied at lie operational level. 



Con base en estav otras consi(Ieiacioties, el INCAP ha definido sus planes 
de trabajo para el (lecenio 1991-2000. Entre estas Ilneas de trahajo se destacan: el 
apoyo al proceso (e transferencia iemetodologias, tecnologfas y gulas; la generaci6n 
y administraci6n (ieconocimientos aplicados a los problemas de alimentaci6n y 
nutrici6n (ie la regi6n; ]a vigilancia (ie la situaci6n alimentaria y nutricional y de los 
planes, programas y proyectos nacionales de impacto nutricional; asi coma ]a 
promnoci6n y rnotivaci6n a nivel politicoy t&cnico en la regi6n y a nivel internacional 
lara la soluci6n (ie los problemas, y ]a promoci6n de la seguridad alimentaria y 
nutricional para la poblaci6n centroamericana. Con optimismo el Instituto inicia la 
(Ica(da tie 1990, la filtima (de siglo, esperando que la cooperaci6n efectiva de grupos 
tgcnicos y politicos (ie los paises, (de INCAP y de los organismos bilaterales e 
internacionales, efectivaniente reduzcan y/o eliminen los problemas de salud, 
alirnentaci6n y nutrici6n (iel hoy nos afectaiin. El anlisis de lo realizado durante eI 
afio (Ie 1989, que a continuaci6n se presenta, permite asegurar que las metas 
)io)iiestas, que podrifan parecer excesivas, tienen altas posibilidades de alcanzarse. 

Ile ? LDelgado 
Director 



With these and other considerations, INCAP has defined its work plans for 
the 1991-2000 decade. Among these guidelines the following can be mentioned: 
support to the process of transfer of methodologies, technologies, and guides; 
production, management and application of the knowledge to the solution of the 
food and nutrition problems of the Region; surveillance of the food and nutrition 
situation, as well as in institutions, plans; programs andl projects of nutritional im­
pact; advocacy, promotion and motivation at political and technical levels in the 
Region and at the international level for the solution ofpoblemns, and promotion of 
the food and nutrition security for the Central American population. It is with 
enthusiasm that the Institute initiates the decade of the'90s, the last of the Century, 
in the hope that the effective cooperation from INCAP and bilateral and interna­
tional organizations, to technical and political groups from the countries, will 
effectively help reduce or abolish the health, food and nutrition problnm of today. 
The analysis made during the year 1989, which is presented in the following 
paragraphs, will reassure that the proposed goals --that may seem excessive--, have 
high possibilities of being reached. 

H rd n L. Delgado 

Dirctor 

Et
 



Entorno Socioecon6mico y Politico en Centroam6rica y 
Panamfi 

La subregi6n centroamericana experiment6 un sostenido crecimiento 
econ6mico a partir de 1950 hasta fines de lad&ada de los setenta. En ese pelodo, 
aunque en forma disimil entre los palses, laproducci6n de bienes y servicios creci6 
en m(.s de 5%. La producci6n industrial fue diversificada tanto en bienes de 
consumo como intermedios, creciendo en mds de 1.5 veces; ]a transformaci6n 
tecnol6gicay la diversificaci6n favorecieron elcrecimiento de ]a producci6n agricola, 
debido a un incremento en la productividad. AdeniAs, los esfuerzos de integraci6n 
iniciados en 1958 permitieron elestablecimiento de instituciones y programas de 
desarrollo lo cual se fundament6 en la expansi6n ie la demanda interna io 
productos primarios y en laoportuna disporibilidad do recursos externos. 

Ahora bion, ]a expansi6n y elaprovechamiento tecnol6gico mencionados 
fueron concentrados principalmente en zonas urbanas yen elsegmento moderno de 
laagricultura, dejando desplazados a los pequefios agricultores y a los campesinos 
del benefici- generado por elcrecimiento do la productividad y de los ingresos. Afin 
mils, en algumos paises, elproceso de niodernizaci6n agricola, suniado a la elvada 
conco; "-ci6n de la propiedad, a la falta de oportunidad deempleo rural l)prniaente 
y a ]a inestabilidad social, provocaron una ma3iva migraci6n hacia las zonas 
urbanas. Esto condicion6 una estructura rural econ6micamente dbbil, caracteri­
zadapor una evidente pobreza geineralizada. Por otra part", r'n los iiicleos irim s, 
si bien se favoreci6 a la industria, elcrecimiento de este sector no fuRc capaz ie 
absorber ladisponible mano de obra, por lo que en general, elnivel de empleo fornmal 
fue bajo. 

Las situaciones antes sefialadas consituyeron las principales cansas de 
que en elperiodo de referencia grandes sectores de la poblaci6n, tanto rural como 
urbana, quedaran fuera dielos beneficios del modelo de desarrollo aplicado, per­
sistiendo en ellos, elevados los indicadores de pobreza. Adenis, Iadependercia 
econ6mica a laexportaci6n de productos primarios, caracteristica del modelo de 
desarrollo, fa~oreci6 la milnerabilidad de laactividad econ6mica a los cambios 
externos. 

Diversas circunstancias externas einternas provocaron una fuerte crisis 
econ6mica, iniciada en la dfcada de los ochenta. Ento ces se puso en evidencia los 
defectos de ]a-, anteriores politicas iedesarrollo, qut, redujeron la flexibilidad ie 
respuesta de los paises frente a cambios externos desfavorables. Entre 6stos 
destacan: eldeterioro de larelaci6n entre los precios de Ins iniportacionesy de las ex­
portaciones; elefecto negativo en laproducci6n y exportaci6n agricolas por el 
aumento de iaoferta y Iadisminuci6n de los precios en el nimbito internacional, y Ia 
reducci6n de las importaciones que obstaculizaron la producci6n agricola eindus­
trial. Todo lo anterior, sumado a la creciente deuda externa, provocaron un 
aumento del flujo de recursos firtancieros al exterior, manteniendo elcreciniento 
econ6mico por debajo del potencial productivo y agravando los problemas de 
estructura social, especialmente la situaci6n iepobreza. 



"ERICAVD 'P ,A ' 

Socioeconomic and Political Environment in Central
 
America and Panama
 

Tile Central American subregion experienced sustained economic growth 
from 1950 until the decade of the seventies. During that period, with differences 
among countries, the production of goods and services grew by more than 5%. 
Industrial production was diversified for both consumer goods as well as internie­
diate goods, growing more than 1.5 times; technological transformation and diver­
sification favored the growth of agricultural production, due to an increase in 
productivity. Furthermore, the integration efforts begun in 1958, enabled the es­
tablishment of development institutions and programs based on the growth of 
domestic demand for primary products and the timely availability of external 
resources. 

The expansion and technological development menioned above were 
mainly concentrated in urban areas and in the modern segment of agricullure, 
excluding thu small-scale farmeis and peasants from the benefits generated by the 
increase in productivity and income. Moreover, in some countries the farm 
modernization process, added to high concentrations of property, to the lack of 
permanent rural employment opportunities and to social instability, caused a 
massive migration to the urban zones. This conditioned an economically weak rural 
structure, characterized by clear generalized poverty. On tile other haid, in tie 
urban centers, even though industry was favored, the growth of this sector was not 
able to absorb tile available labor force, due to a low level of fornal employnienI. 

The situations indicated above were the main causes why, during the 
period concerned, large secto' of the population, both rural aiid urban, were 
excluded of the henefits of the development model applied, and remained with high 
poverty indicators. In addition, the economic dependency on expo i.s of priinml 
products, characteristic of the development model, favored the vutnerubility of the 
economic activity to external changes. 

A variety of external almid internal circumstances brought. forth a str ng
economic crisis, beginning iii the decade of the eighties. That is, when tile defects 
of the prior developiiient policies, which reduced tile flexibility of response of the 
countries vis-a-vis unfavorable external changes, became evident. Worthy of 
mention among these are tie deterioration oftlie relationships between import and 
export prices; the negative effect on agricultural prodOction and exports because of 
the increase in supply and the drop of prices in the international sphere, and tie 
reduction of imporls which hindered farm and industrial production. All of the 
foregoing, added to tie growing foreign debt, brought about al increase in the flow 
of financial resources abroad, keeping economic growth below tile productive 
potential and aggravating the problenmsf the social structure, par;ici arly thesitu­
ation of poverty. 

C0 



La crisis oblig6 a una sorbe de ajustes, con haso en 4)oliticas tr-adicioiiales 
3ycon peispectivas (decello plazo, (111 no sOlo fiona inn Ia ev'jl uciem eoniiica y 
social, si no quo ohds (4n anteos, obslaculIizaloll ]a (Iistibu11cinn oqo iIa tiv~a (le1 pro­
groso ccon6lnico y social. 

El osconaio antes plantoallo, sugioro (411 la snlucion dIe Ins actualos 
probloinas ocon6ndco-socialos a los quo hla Ilovado al iuodclo (10 (losarrollo y quo hla 
agravado la crisis econ6mica, reqjliere (4e drasticos calnios en las polil icas ", las 
4)rioi(ad es nacionlales (4(10 oviteon cr oIs sosgos (101pasado; entrev(stos: el rasgo 
dualista (10 Ia a glicutiua, la concen tracji1 4lnhlacinal y (deesfueizos en lis zonas 
urbanas, la d osigualdad (ie ojportui i dadOs (in ciden cia (40 4)04) ia en las z011)1 
ru ralos), y' Ia vul norabil ila d ccii010ica i icapaz (40 gonea 111)1, (1e 1111 it0 i (411 
otra fornia haniCOiltrib n (o a Ia porsistencia (40to nsines p diticas y (40 a inestahi i­
dad1(social. lit n tie IaAd Olids sord nocosa rio su1401)1r las contradliCcion os 4)4)101(1 s 
ag iic ol toa y' Ia indlustria, 0111(0 41(oci I pa ia el mnreld 0 o 1)illrn para0la I 
oe4)oltaci~l1, y entic ol crocililioito econilCO y el plogioso social. 10(10 esto 
roquolira do un cail4io Oil las rolaciollos ecoiloiiicas intoiiiracionalos, en el (405)­
rirollo tecnol6gico, y onIa ~(lefi n ici ) (leI ol lIa 0CC)io fiaCa il jesi iia. Si inbil a rgo, 
ci csfniio io I 	 ~-io ),ilis, doho fn oiil octi'soa Ii'a%' lill I giaciOIil3'I10(40call s(1Ia 
accion conjunl a a n ivel de Ia 811 rogi6n. 

Ell las IICtua)110 Cil-C(iltaniasl, resulta avilt urado realizai un ejereicio 
prospectivo 140 lilOeiallo y lai1go plain jlaia Iasit llaci6n e roii elllicala. lPariiido 
(d0 una llip6tesis 04)tiistl, So 054)011 (4110oil los pr)inilnS 111,se50e(lluentiO lia 
solo ci6n permanen011to pa ia el probloia (d0 Ia (101(11 0e telia, so iogui aie i las 
rolaciones ilt Onacionalos v so o'i ton lls me)01 (as (Iiscii 1)11 poS azoIOs (deia 411 
fj(11(110 )olitJ ca.3'toll) ofoinlia (Iiill ( i-a ol )i10c00(40 Ia 4),17. Ieno111gra IsOsoluicionos 
a los pioleoas conirales phnlanlols, Ia crisis so 4)nlongair l n (1 lurst) (10i 
siglo 3' sit solllci6n cadla vez surii alas comileja y, diticil. 

El (Ieterioln crccielte lde la sit11)1(16n socinoconillica (40 Ia poblacioni (101 
Istilo Ce11ll', oaeicaino ob4viamell l 41:1 idtllislO51calidIla 40villa, II)cual so ifollea 
princi4)almllite oil la conlIjiil iliiill~lltiioiillitiicllI. Eni coiltraste a estos 
grupi m0 (411 II4)041oIIIIs (de11)111oibainnticin 13' (losnltinayoitiots, 	 II)allifi ostan 

CiOC JiOC(I iVels:ls ci i 115(11lcias, Ojigi-il )os iii111(1(1 Illios50 )10501)1)1114) inI)lciiile4 
inala Il(trliill 41(1 ONCeso o 4ndcud de ainetslcim 

'-I 	 La esinurici;c 
;cro1.iniinr 

las mawrCrs 

prvoupaion'csd' 	 . 



The crisis forced a series ofadjust ments on thC basis of traditional policies
md with a short-tern oulook, which dill not only halt econonic and soc;al evolution 
tot,nore than before, prevented t he equilable (lisl ribution ofeconoIIic and social 
progress. 

The above scenario suggests that the solution to present econonic-social 
problems brought about by the development model and which have aggravated the 
economic crisis, require drastic changes in national policies and priorities, which 
would pr vent falling into past trends, including the dualist feat tire of agriculture, 
the population conLen trationi in urban zones, unequal opportunities (incidence of 
poverty in rural areas), and the economic vulnerability incapable of generating
employmnc|t, which in one way or allot her has contributed to maintaining political 
tensions and social instability. In addition, it will be necessary to overcome the 
contradictions which have arisen between agriculture and industry, between 
producing fo'.tie domestic market or for export, and between economic growth and 
social progress. All of these will require a change in internalioial economic 
relations, in technological development and in the definition of the role of the peas­
ant economy. IHowever, efforts towards tile domestic aspects of each country must 
be strengt hened through integration and joint actions at the subregino level. 

Under the present circumstances, it is hazardous to carry out a prospective
lledinni all(l log-lerin exercise for Central America. Starting from an optimistic 
hypothesis, it is hoped that within a few years a permlanent so011ion will he found 
to the problem of foreign debt, that internatiolal relations Will betoCLle niornmal and 
that discriminatory practicvs fir political reasons will be avoided so that tile peace 
process will take a lasting shape. Unless solutions are found to the situational 
problens indicated, the crisis will continue for tile rest of this celltory and its 
solutions will be more complex and lficult. 

The Food and Nutrition Problem 

hlie growing (leterioration of tle socioeconomic situation of the population 
of the Central American Isthmus ias obviously affected it.; qtaliy of life, which is 
reflected mainly ill the food and notriiion status. In contrast to these majority 
groups, other problems of lindcn|tIrition or malnttition for different t asons ill 
min1ority groups, arise because of excessive food intake or inadequate selection of 
foods. 
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A continuaci6n so analiza brevemente ]a situaci6n alimentaric-nutri­
cional, enfatizando en los factores que a condicionan. El anjisis se hard con base 
en ]a hip6tesis de que Aestado nutricional de cualquier individuo depende funda­
mentalmente de dos factoies: a) de la calidad. cantidad y oportunidad de los 
alirnentos quo consunie; y b) del aprovechamiento que sit organismo haga dc los 
inismos. Estos dos aspectos son de carcter estrictanente biol6gico; sin embai'go, 
cada ono de ellos estA estrechamnente relacionado a una serie do factores sociales, 
econ6micos, colturales y politicos. 

Situaci6n de Salud y Nutrici6n 

'1estado nutricional y do salud de la regi6n centroamericana ha sido ob­
jeto d c'ribios rApidos durante las filtimas d6cadas. Estos cambios pueden atri­
buirse a los diferentes modelos do desarrolloy a intervenciones especificas de salud, 
nutricion, saneamiento amiiei tal, y a otras desarrolladas en estos palses. Mds 
recienten,ente el estado nutricional y do salud de grupos especfficos de poblaci6n 
tanibitn han sido afectados por la crisis socioecon6miec, y tmlitica. 

Situaci6nde salud 

La informaci6n disponible on Centroam6rica con respecto a nutrici6n y 
salud permite identificar aquellos paises con mejores indicadores de calidad de vida. 
Costa Rica y PanamiA presentAn los niveles inds altos do expectativa do vida al nacer, 
y los mis bajos de fertilidad, natalidad y mortalidad. La tasa de crecimiento 
poblacional para los seis paises vari6 de 2.2 a 3.2 por 1,000 on 1985. La diferencia 
entre los paises con inenory mayor mortalidad era de 20 afios de expectativa de vida 
on 1960 (entre lPanamii y Honduras), y 12 afios en 1987 (entre Costa Rica y 
Guatemala). En to(los los paises la expectativa d vida aument6 entre 8 y 18 afios 
(lurante los filtimos 25 nlios, a excepci6n de I Ionduras, donde ]a expectativa de vida 
aurnent6 casi 25 afios. Tres de los paises: Honduras, Nicaragua y Guatemala 
exp)erinientaron un descenso nis rdpi(Io en ]a mortalidad durante el periodo 1970­
87, (iue durante las dos duca(Ias anteriores. 

Costa lica y PanamAi tambin presentan los niveles mis altos de al­
fabetismo en los adultos, asi como los porcentajes nis altos de poblaci6n con acceso 
a agua lotable y a facilidades do saneamiento. 

En relaci~n a las causas de mortalidad do nifios on edad preescolar, tanto 
en Guatemala como en El Salvador, Ilonduras y Nicaragua, las principales causas 
de muerte son las enfermedades gastrointestinal(.- y respiratorias. Esta situaci6n 
es evidente a p)esar de que los datos sobre mortalidad en esos palses son poco 
confiables, ya que la mayorfa de las defunciones ocurre sin la suficiente atenci6n 
mi lica coino para letermixar con exactitud las causas especificas de la niuerte. En 
Ioque respecta a morbilidad so han realizado encuestas a nivel nacional en Panamd, 
Ilonduras, El Salvadory Guatemala, durante los filtimos cinco afnos. Do acuerdo 
con esa informaci6n la diarrea y la infecci6n respiratoria constituyen los principales 
nIroblenims de salud, quo tiene mayor prevalencia entre los nifios menores de 18 
meses, indepondientemente de Ia prevalencia de diarrea encontrada en cada pals. 

En la mayoria de los palses centroamericanos una de las causas por las 
cualcs las infecciones coniunes oculren mins frecuentemente en niflos do edad 
preescolar, ocasionan(lo on muchos casos la muerte, es debido a su inteiacci6n con 
la desintriciOn proteinico-energetica. 



In the following paragraphs, a brief analysis is presented regarding the food 
and nutrition situation, emphasizing the conditioning factors. The analysis will be 
made on the basis of the hypothesis that the nutritional status of any person mainly 
depends upon two factors: a) the quality, quantity and timeliness of the foods 
cons-umed; and b) the body utilization. These two aspects are of a strictly biological 
nature; however, each of these is closely linked to a series of social, economic, 
cultural and political factors. 

Nutrition &ndHealth Status 

The nutrition and health status of the Central American region has 
undergone rapid changes during recent decades. These changes can be attributed 
to the different development models and to specific interventions in health, nutri­
tion, environmental hygiene and others, carried out in these countries. More re­
cen Jy the nutrition and health status of specific groups of the population have also 
been affected by the socioeconomic and political crisis. 

Health status 

Available information in Central America in regard to nutrition and health 
cnables the identification of the countries with the best quality of life indicators. 
Costa Rica and Panama show the highest levls of life expectancy at birth and the 
lowest levelsoffelility, birth and moltality. The population growth rateforthe six 
countries varied from 2.2 to 3.2 per 1,000 in 1985. The ditference among countries 
with lesser or greater mortality was from 20 years life expectancy in 1960 (between 
Panama and I londuras), and 12years in 1987 (between Costa Rica and Guatemala). 
In all the countries life expectancy increased between 8 ard 18 years during the last 
25 years, with the exception ofI lond uras, where life expectancy increased by nearly
25 years. Three of the countries: londuras, Nicaragua and Guatemala had a 
speedier drop in m.ortality during the 1970-87 period than during the two previous 
decades. 

Costa ;'icaand Panama also show higher levels of literacy in adults as well 
as the highest percentages of population with access to drinking water and to 
sanitation facilities. 

In regard to the causes ofmortality of preschool age children, in Guatemala 
as well as in El Salvador, Ilonduras and Nicaragua, thc main causes of death are 
gastrointestinal and respiratory diseases. This situation is evident, despite the fact 
that data on mortality in these countrie aie not very reliable. since most of the 
deaths occur without sufficient medical c ire to be ablc to determine precisely the 
specific causes of death. past five years,With res)ect Lo nolbidity, during tile 
surveys at a national level have been made in P-m nama. 1londuras, El Salvador and 
Guatemala. According to this information, diarrhea and respiratory diseasc3 
constitute the main healt1i l)rollems, which have a greater prevalence among 
children under 18 montlhs, independently from the p revaleiice of diarrhea found ineach country. 

In most of the Ceot ralAmerican countries, one of the causes of common 
infections occiriring ioie frequently inl preschool age childreni,cauosinig in niany 
instances death, is (1ile to their interaction with poteiii-energ' nilutrition. 

I
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Estadonutricional 

Entre los afios 1965-67 todos los paises centroamericanos efectuaron 
encuestas nacionales nutricionales en las que so recolect6 informaci6n sobre ingesta 
de alimentos, antropornetrfa e indicadores bioquimicos. ?VlMsrecientemente en 
todos los paib c. se obtuvieron datos sobre medidas anti opom6tricas en menores do 
cinco afios. En la mayoria de los paises hubo uni disminuci6n en los porcentajes de 
nifios con retardo en peso y talla entre los afios 1965-67 y los 1980's. Las mayores
reducciones se observan en Costa Rica, El Salvadory Ilondu ras; los dosOltimos pre­
sentaron altas tasas de retraso dcl crecimiento en 1965-67. La ausencia do 
dismiuuci6n de retzrdo en Panani, podria explicarse porlos valores iniciales bajos 
en retardo en crecimiento encontrados en ese pals. En elcaso de Guatemala, no so 
detectaron cambios significativos entre 1965-67 y 1987. Por otra parte, Nicaragua 
muestra una reducci6n nioderada en la prevalencia le retraso en pt.so y longitud 
entre 1965 y 1982; sir, embargo, esta fltima informaci6n proviene dc ladeninnlda d 
los servicios de sald y noe,; necesariamente coml)arable con laencuesta basal. En 
rclaci6n a grupos de edad ros afectados, elimayor dficit (l)eso y talla en los pafses
centroamericanos durante los afios 1965-663y1980-88 se ericontr6 enciel seisgrupo ( 
a 18 mesLs do edad. 
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Adem sde la heterogeneidad que existe entre los paises con respecto alas 
prevalencias y tendencias relacionadas con elproblema nntricional, tambin exis-

B ten diferencias entre regiones dentro do un mismo pais. Por consiguiente, afin enlos parses dorde la prevaloncia doe(lesnutricion proteinico-enrgdtica us extremacla­

mente baja, como en el caso do Costa Rica, es posible ilentificar reas geogrdficas y 

grupos de poblaci6n cn niveles de desnutrici6n significativamente inds altos. Porotro lado, en paises con alta pre'alencia (le desnutrici6:, tambiun se poeden 

encontrar grupos de poblaci6n con niveles do desnutrici6n niis bajos. 
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Nutrition status 

Between the years 1965-67 all the Central American countries carried out 
national nutrition surveys in which information was gathered ol food intake,
anthropometry and biochemical indicators. More recently, in all these countries 
data were obtained on rnthropometric mearurements of children under five years
of age. In most of the countries there was a decrease in the percentage of children 
with weight and height retardition bciween 1965-67 and the 1980s. The greatest
reductions were observed in Costa Rica, El Salvador and Honduras; the latter two 
showed high rates ofgrowth retardation in 1965-67. The absence of a reduction in 
retardation in Panama could be explained by the low initial growth retardation 
values found in that country. In the case of Guatemala, no significant changes were 
detected jetween 1965-67 and 1987. On the other hand, Nicaragua showed a 
moderate reduction in the prevalence of weight and height retardation between 
1965 and 1982; however, the latter information is derived from the demand for 
health services and is not necessarily comparable to the baseline survey. In regard
to the most affected age groups, the greatest weightand height deficit in the Central 
American countries during the years 1965-66 and 1980-88 was found in the group 
from six to 18 months cf age. 
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In addition to the heterogeneity existingamong countries in prevalence and 
trends regarding the nutritional problems, there are also differences between 
regions within the same country. Consequently, even in the coun ries where the 
prevalence ofprotein-energy malnutrition is extremely low, such as in the case of 
Costa Mica, it is possible to identify geographir areas and population groups with 
significantly higher levels of malnutrition. G. the other hand, in countries with 
high prevalence of malnutrition, popu!ation groups with lower levels of malnutri­
tion can also be found. 



En los paises centroavnericanos tx han recolectado datos sohre retardo ell 
talla do los nifios que asisten alprimer grado do primaria. En 1979, so Ilev6 a caho 
elpriner censo de talla en Costa Rica, y actualmente lodlus los paises hart cornple­
tado uno o mnds censos lie talla. Costa Rica y Panami6 presentaroln los porcentajes 
nis bjos de retardo en talla, mientras que las proporciones nids altas so encun­
tran on Honduras y Guatemala. Adenids, se encontr6 considerable variahilidad en 
elretardo en crecimiento dentro le cada uno de I )spaises. La htterogeneicdad con 
respecto al estado nutricional de diferemes grupos tie poblaci6n en Centroanifrica 
tambi6n es evidente en elcaso (ieprobleinas nutricionales frecuentemente aso­
ciados a sobrealimentvci6n. La obesidad es prevalente en nifios, adolescentes y 
adultos do Costa Ricay Panam6i, pero tanibiOi so estA convirtiendo en un problema 
do salud pfiblica en grupos especiales do poblaci6n en los otros paises, y no necesaria­
mente en aqt(Illos que pertenecen al estrato socioecon6mico alto. 
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Adieias dela dcsnutrici6j, I) oteinico-encrgtica,que so rcflejaen tertado 
en crecimiento, otras condiciones iutricionales estiln afectando a una gran propor­
ci6 i tielapolilaci6n, incluycido nifios y adultos de los paises do Centroamrica y 
Panamid. Esas condiciones se refieren a deficiuicias de vitamina A, yodo y hierro. 

La prevalcncia de hipovita iniiosis A, iedida a trav s de niveles bajos y 
deficientes dieetiol s0rico ellnifios menores de Cnco anos de Mad para el periodo 
1976-81 revela marcadas mejorias ei relaci6n a L,.; 1965-67. losencontradas en Eu 
paises que most raron reducciones niporta ntes,Costa Rica, Guatemialay I onduras, 
son aquc3los que impleienltaron con 6xito itn programa de fortificaci6i (eaz 0car 
con vitamina A. En ct,anto a la (leftciencia deyodo, las encuestas efectiadas a fines 
de ]a decada pasada en El Salvador y Nicaragia, asi como datos niis recientes de 
Guatemala, aOin reportan que it20% desu pohllacien preseta Iocio endi ico. En 
Guatemala,como resultado de una falta de control (elproceso tielayodizaci6n de 
la sal, ocurri6 on auimento considerable cl Ia 1)0valenca de bocio entre los afios 
1979 y 1987 aun cuando se liabia logiado iia leducci6n imilortante entre los afios 
1954 y 1965. Las enc,"stas nacionales de nutriciol de 1965-67 tamibn identifi­
caron ]a deficiencia de hierro coiio till prohleia nutriciona especifico, que afecta 
dls€le el42% de la pohlaci6n eii El Salvador a] 60';en Panamiii. I)esaibrt i nadai tlite, 
no existen datos recienctus a escala naciotil eilrelaciOii a ladeficienc dle hierro. ILo 
(ue es ti s,no s0esperan mejorias marcadas oii laproporci611 c fiilias o (ie 
individios afeclados por esta deficiencia si no se inslituyen iedi(las corno la 
for.,ficaci6ii d alinientos. 



In tileCentral American countries data have been collected on height 
retardation of children attending first year of primaty school. Ini 1979, the first 
height census was taken in Costa Rica, and at present all the countries have 
completed one height census or more. Costa Rica and Panama presented the lowest 
percentage of height retardation, while the highest proportions were found ir:l ton­
duras and Guatemala. Also, considerable variability was found in growth retarda­
tion in each of the countrics. Heterogeneity in regard to the nutritional status of 
different population groups in Central America isalso evidentt. in tilecase of 
nutritional problems frequently associated with overfeeding. Obesity is prevalent 
in children, adolescents and adults in Costa Rica and Panama, but is also becoming 
a public health problem in special population groups of other countries, and not 
necessarily in those belonging to high socioeconomic levels. 
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InI addition to lrolill-enerk,3• ialnutirl'itioln, which is ictlected by growih 
retardation, other nutitioal conditiolis ate affectling a great PropItion of Ile 
populatiol, intcltditg cthildltet and adulls ili the cuunftries of Cental America and 
Panama. These cMtiiotlls t t'_'to Vitaolin A.iodine and it'll12ficietlcits. 

The prevatenceof hyl)lovitaniiosis A, ineastulOtltaot gh low atld (leficient 
levels of serum relinl it chiletn ti1let five years of' age for the 1976-81 period, 
reveals marked imllo)velelts 1i1tegatrI to t hose found1l in 1965-67. The counitries 
which shwel iotaInttdt iILt(htc1iIns, Costa Rica, (;uatemala and I loIdtttas, are 
Ihose which slucrcssfully, iNtlmlemented a vitamin A sugar fortification program. As 
tot illlilc deficie"c. the S rveN'scarrield out at the end of the last decade itt El 
Salvador andi Nictatagua, as well as more recetit infoirmIiatioll filom (ttalteiala, still 
:'elort that 20'; (Ifits Iloulat ion Iprusitts etillemicgllitet. Ilit Guateiala, as a testillof lack ofmo)<nitot iugandI co)nt'oloft lieSalli(lizltioll lrocc.ss,allioll),)l'tawtitncrease 

itl tte eValitee 01' glliteT oCCUIte'l It)OwttM 1979 and l)87, even thttIgli all 
iolpoll.ilt t-4Iltctio)n had buttl attaitetl betweetn the 195-1 atid 1965 p~erioI. The 
1965-67 natiottal ttiit surveys also identified iran deficietcy as a .,pecific tttt ri­
tional Ilhlelti altclittg filln 42'; lf tile I)OI)Ilatiott in El Salvador (tt 6(0' itt 
Pal.a'Itlk. 'ltftt'tittately, In Irecenti data at a itatiotal scale (cxisisillregard to iitii 
(10icictr..",helver.,ito tarket itttproveitets are exp.cll ill the Iirol)ortion of 
families and intlividutals affected by this deficiency, unless measures such as fttotl 
fit'tial~tiollare institted. 
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Efectos Causados por la Crisis Socioecon6mica 

Los paises d Centroam6rica actualmente estAn enfrentando una crisis 
socioecon6mica y politica generalizada, que empez6 a evidenciarse despus de 1977­
78. Todos los parses ban experimentado an deterioro progreivo en su creciniiento 
econ6mico el cual, en 1982, empez6 a revelar tasas negativas anuales de crecimiento. 
Las condicionos cambiantes do ]a economfa internacional tambi6n han contribuido 
a la crisis econ6mica que onfrenta esta regi6n. El sector rural es el nids afectado por 
esta crisis. El nivel do desempleo ha auniontadoy so ha suscitado una merma on 
los salarios del campesinado, lo que ha dado como resultado una migraci6n interna 
hacia las Areas urbanas, en donde los sectores secundarios " terciarios subdesarro-
Ilados no nan podido absorber la creciente fuerza doimano de obra. 

La crisis que ha afectado principalmente a ia poblaci6n pobre urbana y 
rural, puede posiblemente estar asociada a un deterioro en ]a situaci6n de salud, de 
alimentaci6n 3'(1 nutrici6n de la poblaci6n. No obstante, la falta do informaci6n 
reciente y a profuididad, n,) pormite medir los efoctos reales (1e la crisis a nivel 
regional. A pesar die olio, los datos provenientes (1e Subsistema do Vigilancia 
Centinela en tireas rura!es (ie Guatemala, han proporcionado infrmaci6n valiosa 
con respecto al inipacto que ticue la crisis politica y socioecon6mica sobre el estado 
niiutricionial d liiifios et edad preescola r. A pesarile la in forinacin ,1necil6tica sobre 
un alza en ]a proporci6n die la (lesiUtrici6n en otros paises do Centroanm6rica on el 
pasado cercano, no existen datos confiables, con la excepci6n delos provenientes dcel 
Subsistema do Vigilancia Cenlinela en Guatemala, que permitan estimar el efecto 
do la crisis econ6mica sobre Ia condici6n de salud y nutrici6n do la poblaci6n. 

Situaci6n Alimentaiia 

l.a cantidad y calidad de alinientos consumidos estn condicionadas 
fundanientahnente por: i) disponibilidad o accesibilidad fisica a los alimentos; ii) 
capacidad adquisitiva o accesibilidad econ6mica, y iii) hibitos culturales, cono­
cimientos e informaci6n que tenga el consu inidor, es decir, accesibilidad social. 

El relaciOn a la produccicn d alimentos, ]a agricultura on la Subrcgi6n 
adquiri6 an oinamisio en el perfodo de 1950 a 1980, basado cii la modernizaci6n y 
capitalizaci on para hIagroexportaci6n,y para la producci6n de matcrias primas para 
la agroindust'ia de transform aci6n y el mercado mundial. Sin embargo, pa­
,alelamente hbo n estancamiento te la pequefia agrical ltra ca mpesina, quo so 
niantuvo utilizando tecnologia Iralicional, y que eiit, asociada ola produi.ci6n de los 
alitaentos Ihsicos. 

Con la crisis (1e la decada de los ochenta ia producci6n agricola sufri6 un 
fuerte estancamiento, de manera que ]a producci6n de alimentos bsicos so incre­
ment6 ris lentamente que el crecinilento poblacional. Esto se evideinci6 como un 
aumento 0n las importaciones le la ayula alimentaria externa, que creci6 en forma 
exponencial en el periodo. Este tipo de iniportaciones se increment6 on un 176% 
entre 1980 y 197. 

L.a situacin descrita afecta el abasteciiaiento global (1e aliientos para 

conslio inerno, priicipalhnente en los paises ubicados on el extremo norte de la 
Subregi6n, en los que so encuentra un Gflicit en ]a disponibilidad do grarios bsicos 
Ifrijol, maiz, aroz on relacin a las necesidades minimas por habiltante. Obvia­
mete, este insuficiente abastecilielto alinienlario se traduce on una deficiente 
disponibilidad energ6tica (kilocaloriast, que incide principalmente on los grupos 

Mpoblacionales con ienos recarsos,lqne constituyen los mayoritarios. 



Effects Caused by the Socioeconomic Crisis 

The countries of Centi al America are presently facing a generalized socio­
economic and political crisis, which became evident after 1977-78. All thu countries 
hve experienced a progressive deteti oration in their economic growth which began 
t3 ieveal negative annual growth rates in 1982. Changing conditions in the 
international economy have aiso contributed to the economic crisis faced by this 
region. The rural sector is the most affected by this crisis. The level of urnemploy­
ment has increased and there has been a reduction ot the wages of the peasant class,
 
which has brought about internal migration to urban areas, where the underdevel­
oped secondary and tertial 3 , sectors have not been able to absorb the increasing
 
labor force.
 

The crisis which has mainly affected the poor urban and rural populations 
may possibly be associated wit. deterioration of the population's health, food and 
nutrition status. Ilowever, the lack of recent in-depth information does not permit
measuring the real effects of tile crisis at a regional level. In spite of this, the data 
from the Sentinel Surveillance Subsystem in rural areas of Guatemala have 
furnished valuable information with respect to tIle impact that the socioeconomic 
and political crisis has on the nutritional status of preschool age children. In spite 
of the anecdotal information regarding the rise in tile proportion of malnutrition in 
other countries of Central America in recentyears, there are no reliable data, with 
the exception of tile Sentinel Surveillance Subsystem of Guatemala, which enables 
tile estimation of the effect of the econonic crisis on the health and nutrition status 
of the population. 

Food Situation 

The quantity and quality of foods consumed are mainly conditioned by: i)
availability of physical access to foods; ii) purchasing power or economic accessibil­
ity; and iii dIcultural habits, knowledge and information of the consumer, that is to 
say, social accessibility. 

In regards to the production of foodstuffs, agriculture in the Sibregion 
Ibecamue (lynamic in tie perio(d 1950 to 1930, due to mnodernization and capitalization 
for agro-exports, and production of raw materials for transformation for agro­
industly and the world market. I lowever, parallel to this, a stagnation of small­
scale farming, who kept on using traditional technology, associated with the 
production of staples continued. 

With the crisis of the decade of the 80s, agricultural production suffered a 
strong stagnation, so that the production of staples increased at a slower rate than 
the population. This was slwn as an increase in the imports of foreign food assis­
tance, which grew exponentially in that period. This type of imports increased by 
176"( between 1980 alnd 1987. 

The situation described affected tile overall food supply for domestic 
consumption, mainly in tile countries located at the northern end of the Subregion, 
where a shortage in the availability of basic grains (beans, corn, rice) is found in 
relation to the minimm needs per inhabitant. Obviously, this insufficient food 
supply is translated into deficient availability of energy (kilocalories), which has a 
bearing mainly on tile population groups with the least resources, which make up 
the majority. 
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Los datos disponibles sabre ingesta alimentaria confirman esta situaci6n 
indicando un fuerte d6ficit en ]a ingesta energ6ticn per capita (kilocalorias) ell 
Guatemala, El Salvador y Honduras. En elcaso de londuras, donde sc dispone do 
informaci6n actualizada sobre la distribuci6n de este problema, so encontr6 que un 
28% de ]a poblaci6n sobrevive ellcondiciones Ce subalimentaci6n moderada o 
severa. 

Cabe sefialar que los cereales constituyen labase de iadietay son lafuente 
principal do energia, particularmente en elnorte de la Subregi6n, mientras quOeell 
la parte sur, las grasas y las azicares tambifn contribuyen er. forma significativa. 
Afin cuando elpatr6n bisico de consuno se mantiene en toda la poblaci6n, elnivel 
do ingreso y la zona do residencia son factores quo determinan su mayor omenor 
demanda. Ast, A consumo d frijol aparentemente no estA significativamente 
afectado por elnivel d ingreso, como Ioest.6 elmafz, cuyo cnnsunio so reduce con­
forme aumenta elingreso. Tambibi en esta situaci6n estfin los productos licteos y 
las carnes, cuya demanda varia proporcionalmente segfn elingreso. 

Los factores econ6niicos y sociales sefialados que estAn afectando la 
disponibilidad interna de alimentos y la accesibilidad de la poblaci6n a 6stos, estin 
contribuyendo a redudr significativamente laoguridad alimentaria de laSubregi6n. 

En vista de lo anterior y teniendo en mente elprop6sito para elcual fue 
creado eliNCAP: "dedesarrollarla ciencia de i alimen taci6ny n utrici6n,fornentar 
su aplicaci6npr6cticay fortalcceriacapacidadtcn icade sts PoisesAt icmbrospara 
resolversusproblemasalimentariosynutricionales",ellnstitnto desarroll6 en 1989 
las actividades que se describen onlas siguientes pdginas. Estas estdn relacionadas 
con sus cuatros funciones bdisicas, que son: 

Investigaci6n,
 
Formaci6n y I)esarrollo de Recursos Humnanos,
 
Cooperaci6n Tkcnica, y
 
Difusi6n do Informaci6n Cientifico-'r'cnica
 



Available data on food intake confirm this situation, indicating a strong 
deficit in per capita energy intake (kilocalories) in Guatemala, El Salvador and 
Honduras. In the case of Ilonduras, where updated information is available, it was 
found that 28% of the population survives under moderate or severe undernourish­
ment. 

It snould be pointed out that cereals constitute the basis of the diet and are 
the main source of energy, particularly in the northern part of the Subregion, while 
in the southern part, fats and sugars also contribute in a significant manner. Even 
though the basic consumption pattern is maintained throughout the population, 
the level of income rnd the region of residence are factors which determine its 
gieater or lesser demand. Thus,ti,e consumpticn of beans apparently is not signifi­
anty affected by the level ofincome, as is corn, the consumption of which is reduced 

as income increases. Dairy product and meats are in the same situation, as their 
demand varies in proportion to income. 

The economicand social factors indicated, which are affecting the domestic 
availability of foodstuffs and the population's access to them, are contributing in 
reducing significantly food security in the Subregion. 

iased u)on the socioeconomic and political situation affecting the Subregion, 
and with the aim to fulfill INCAP's mission: "to contribute to the development ofthe 
food and nutrition sciences, promote its practical application and strengthen the 
technical capacityof its Member Countries to solve the existing food and nutrition 
problems", during 1989 the Institute carried out the activities which are presented 
in the following sections. These are related to its four basic functions: 

Research 
Formal Education and Training 
Technical Cooperation, and 
Dissemination of Scientific and Technical Information 

El
 



CIENCMAS AGRICOLAS Y DE ALIMENTOS 

Do Canto ciaio dto 1989 ci INCAP (lcsari-ollJOestlodios sol~i-clos difoionltcS 
aspectos de 1]acaller'a a!looiiiii-ia - notiricionalI - -dcli 01k 6sta coio la seciloncia (IC 
even os (fil10ocut reli cLi !laci~l at ali11100to--. desdo elciiGnli! to (Ic 50 pl0(lucciOII, 
hasta elc C uliS~io v sII utilizaFc ,dl i ologica. '21 (25ta 11(1niitiional (IC! iniividuo 

de al i01011os Y la ul izaciU n do, nutrientes. El sigmen'1 te usqueia prelson ta las 
diversas elapas i oci iidas eni la cadotia alimenntaria. 

LA CADENA ALIMENTARIA NUTRICIONAL 

Elit P i 

T, P, 

El alinnolo clue se produlce Jplicil sor afoctado JIor t~ciicas reiaciolia(as 
a] manojo post piooticcioii, tales comno ]a cosocha, ol tianspo-lo, el alinaconaniento, 
y el pincesain oF. ILos al 111001OS pooed n ciitaaral nmercallo in cdia nto di foic tos 
sistoinas do comerccializaciOil 0 pued(100so iad q01110Is por la p)0Ilacion Ior 01las vias 
adenis do Ia p lollu COIi.n c0111 es el caso de0los a!imontos (1(11adlos 0 CO0p iad os. 

01alqiiuia quo :wa la via p)11]a cual Olntlol los aliiiiottr''a! liogai, 6stos 
(10)01 ~lparlsyolodo o a frnli. Uia activillad(F)Sillii0 ls iijciillF5 

ill)polk)ole. 00 tornio de1 1)111 iiFFn a , se i-efi le dtprocesanii ju11o a qu s0115(Ifecto 5 
so... lillI sli (list iwiiijn (1011 iF (lul liFgai. Si so asigliale oi aljiiietFs y 
I)i-iouitIiiaiieliei c ier-tos l1)iclnl)-Fs (ILIa fiiiilia, IIIFFija lil)ul ((li lOIiCii Ciiila 
iligesta aliii(!jliii ileo01(-S iiF'liiiiF5, usl~ccialliocitc Si 1(F)lmyslificielnl cantidlad 
deCellos. Ulna vez colsuidil l alilielilo tali~nl lplI0(l ser afectaido po ofros 
factoros (111 poodoii linuitar sII uiiizaci~n biol~gica, tiles C0o1mo factoics inherontes 
a los alimen~itIos, la interacciOn i ruti ientotes, la digest ibilidad. los ustadFos (ICsalud 
y on fliinudad , y of los. 

A colitinliacioiiso descibui los(i fejentes est udlios que1 eli listit rib loalizib 
duria iito el a fio (de 1989, en di voisos aspectOs dIe la Call ona aliiloen Iai-ia-1t ii ciolial. 
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AGRICULTURE AND FOODSCIENCES 

During 1989, INCAP developed studies on the different aspects of the food 
and nutrition chain --defined as the sequence of events occurring in relation to food 

from the time of its productiori, to its consumption and biological utilizatioli. The 
nutritional status of the imdividual consitutes a condition of Ii-alth, fundamentally 
determined by the consumption of foodstuffs and the utilization of nutrients. The 
following Figure presents the different stages included in the fcod chain. 

THE FOOD AND NUTRITION CHAIN _L 

Pl.. .... .T
I.. .
 

R tU,ICSLI I, IF 

FU -CF t i.[R7? il t 

I CI 
[JI3T FTIAfl/.rII:I7L U TIC]h- O S PA TO ArIEJ 

CIDU;SLIMFIrc *ATtSUTJT II:DI ' 

- GIJALT1 ---- SEVE TO , 

OFPCprFJ0in'ID l U ATlCFJ 

f JU 7P31,1:, LIA 

The food produced can be affected by techniques related to post-production
handling, such as harvesting, transportation, storage and processing. Foods may 
enter the market through different marketing systems or may be acquired by the 
population by other means in addition to that ofproduction, as is the case ofdonated 
or purchased foods. 

By whatever means foods enter the home, they must be prepared and 
consumed by all the members of the family. An imlortant activity, in terms of
nutritional effects, refers to the processing to which said foods are subjected to and 
to their distribution within the family. If they are assigned with priority to certain 
members of the family, this could bring ahouta reduction in the food intake ofother
members, specially if the quantity of food is not sufficient. Once the food has beenconsumed, it may also be affected by other factors which can limit its biological 
utilization, such as factors which are inherent to food, the interaction bet,veen nu­
trients, digestibility, the state of health and illness, and others. 

A description is given below of the different studies which tie Istitute 
carried out during theyear 1989, in different aspects of the food and nutrition chain. 



Granos Bfisicos, Almacenamiento, Preparaci6n 

Considerando la importancKa que tienen las legum inosas de grano como 
protefna complientaria en Ia alinmentaci6n de ha poblaci6n de Amfrica Latina, 
:hurante el afio 1989, so realiz6 uina sorb de investigaciones, especialmento en 
relaci6n al frijol conifin (Whascolusvulgaris). 

El endurecijiento (ie las leguninosas ie grano, tales como el frijol 
conifin, durante el alinaccnamicnto ha sido reconocido como tn factor importante 
en ha disponibilidad y acelptabilidad do esos granos y el sus caracteristicas fisicas, 
(iuinicasy nut ricionales. Con ba eo estudifs previos efectuados en varios centros 
de investigaci6n, hnciiiyendo el INCAP, a ILfecha existe conscnso en cuanto a que 
son vario2 los uLCca.Sfl6s, p)osihlemi ntl in eihicionados, que inducen al en­
durocimiento do dilclo grano. Los estudios cfectuados sobre este tema en 1989 
indican una relaci6ntlcfiitiva entre la cAscara y ]a dureza del granoy/o cofiled6n, 
ya que los frijoles almacona(los sin cdscara y descascmrados despues Ie alnmacena­
iniento durante sets somanas, acusaron monor iempo Ie coccion y dureza y mayor 
absorci6n de agua. El ti impo le cocci6n que requierc el frijol enteroalniacenado con 
cAscara dulraiite on poriolo ile ses semaiias, es niayoruile 480 minutos, mientras que 
el descascara(Io nicesita s6lo 111I miiutos, heclho indicativo que !a cascara con­
tribuyc con alrcdcdor Ie 55% dcl tiepo (1e cocci6n. En estas investigaciones 
tambi~in se estudio el pal)el qucjuegan algonios const.ituyentes cjuiicos, tales como 
los Coml lentes de la fibra (iet tica, los taIinos, los pectatos y el 6cido fitico. 

Aolis de estahleccr la rclaci6ii quo existe entre la cascara y el tiempe do 
cocci6n, los estui(is rcalizadtos confi'itifllrOn l existoncia do una relaci6n lineal 
inversa entre el contenido die cascara, por uina parte),y el ndice fie eficiencia 
I)roteini caIay digcstil)ili dad, pr otia. PorIo ta to, a riayor co ntonido de cascara, 
menor indicO de eficiencia protcinica y do digcstibilidad dcl frijol. Esto podria 
atribuirse al liecho e que la coccion (ie la cascara junto coi el cotiled6n habrfa 
solub)ilizado a los polifoioles, asi coino a otros coni[putestos preseilntes en la cdscara, 
los que pod rialn reaccianar con las protcinas dcl frijol y afectaria digestibilidad de las 
proteina,;. 

To(o esto sefiala la ncosidad de rccon(nIar a los fitomejoradores la 
conveaiencia (t otit 0110r varicdad s do frijol coil un menor contenido de cscara, y 
C'sa Coll lii icnllor cillceni.t rCiii de iolifeiolcs. 
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Basic Grains,Storage,Pr!L-aration 

Consilering tile impo,'tance that legume grains have as cmpleitenlaTi 
protein in the nourishment of tlie population of Latin Antirica,a series of stdies 
was carried out during 1989, specially illrl'ation to comonn huais i'hasc/o/s
vidguris)J. 

The hardelirg of legu ile grails, Such as the coinlllli hll II,(hritig sltorage 
has been recognized as ai important factor ot tie availability tnd accepitability of 
these grains aliil illtheir physical. chemical atid nutriti ial characteristics. On the 
basis of previous studies done at virioi;s research centers, including IN( AP,to date 
there isConsensus that thelreate several mechanitss,possibly interrelated, which 
lead to hardening of this grain. The stuiies mtiade oit this subject ill 1989 iiio. ded 
a definite relatinship between t lie hull and t lie hardness of the giain ail/or coty­
ledlon, since) beals stored without tile iulland dehiolled after storage during six 
weeks, took less cooking time, were less hard, and showed greater water absorpt ion. 
The cooking rtime required hy whole beaus stoted with its hull fot a period of six 
weeks, is longer than .180 minut e,,while the deliIled beans only require III 
mitiutes, a fact indicative that the hiullcottribitesaroittid 55"'of the cooking titlle. 
Il this research, tilerole played by sOltie chemical Culomlolelnts, Such Is lie 
Components ol dietary fiber, tan nins, pectates aid plitic acid were al',ostudied. 

In addition to establishing the relationship btweeli the hull and cooking 
tlie,tilestudies carried ouit confirmed the existence ofati inverse linear relation­
ship between the contents offhe hull, oil the one hand,anld protein efficiency ratio 
and digestibiityon (i therefore, the gratelr fie contets of"hull, thethe other haid. 
lowerthie protei I efficiency and iligestlii itv rati i tobeaus. This coIil be attriuIled 
to the fact that t lie cookit g of tlie hull toget her wit hithe Cotyledon would have 
solubilized the polylhellohs, as well as li her colllipll ils lleselil ill t lie hull, which 
could react with the proteins of beail' and affect the diestibility ot t lie llot eitls. 

All oft his, points tIoItie need ti reconTTteiid Jhlit breeders tIe clinteiielice 
of obtaitiig varieties ofliealts wit h a lesser colttetit of hul. and bean iutllwit h a 
smaller colcentration of lolyphietiols. 

The nu rilig. 
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La digestibilidad de la proteina (lei frijol colilli tictoa entre 50 y 60%. 
Las causas de esa baja digestibilidad de la proteina dei frijol, en cortipa raciem coil las 
de otras leguminosas, no estAn pilenanmente estahllcci(las, pero fid iani asociarse a 
las globulinas, a productos de reaccioncs con tanilnos, y al ulto conitnido de fibra 
diet6tica. Considerando esta si taci6n, el INCAIPinici6 ell Cla fit)(It 1989 Ui est udio 
encaminado a determinar la digestibiliilad it vivo e in vitr, de legitinosas crudas 
y procesadas, incluyendo la soya, el mungo, el catipi, el gaiiul, el piloy, el haiha, el 
frijol com6n rojo, blancoy negro, el garban-:o, el frijoi-alroz, el frijol rifion, la aiveja, 
el frijol terciopelo, la can avalia lIa leitt,ja. Eu cada cas,;1 se eft, ta.[(Ill alisis (ie 
globulinas, fibra diet tica, talii nos, ilnh ibid orcs de trip sina y awilas y cl colntenido 
de nitr6geno en fibra lietetica solut,, e iiisoluile. Nose disponc ICtods los tiatos, 
sin embargo, Ia digestibilidad in Litro foe ligulalnitettc sipetninra ia digestibilidad in 
vivo. La cocci6n atimeut.6 la digestibilid al tanto in vitro co o in viivo, perlo no todas 
las leguminosas so coniportaron enilit inisnma fornia, Ests datos posible mente 
indican que los factores que disni nuoyen la digestiilidad diealgicas leguininosas no 
se encuentran en otras. 

Por otra parte se han (Iesarro Iado est (I ios sol re los cai IIIIios (I(li oci 1eII 
en la fibra diet6lica durante vi proucsainiento cleifrijol, coiilo frijol cocido, colado y 
frito, evaludindose en cada caso la digesi.ii,ilicdad y hi cal ida dde )a proteilia. L.a ieior 
digestibilidadE ,!nco tir6 en los frijoles colados y friitos, ell coinl)i racid i coll el frijol 
cocido; por otra parte ]a calidal de la protilia disiiniyii de cocido o frito. 

Durante el aflo de Iiifornie se dus:ii:ollaron tainiin ustudios relaciona­
dos con el piocesamiento (de inaiz, con el objeto de evaloar el efecto de ]a fetineil­
taci6n (pozol) en cornparoci6n coi p rIductos de lia ifixtaiializaci6 di i iaiz, el 
nixtarualy la tortilla. Resultacios de ,stulios anteriores habialidenost 1'ado que cl 
proceso ailcalino de cocci6n induce caiios favorailts en el valor itutliiivo lei Ilaiz, 
evaludo porel aumento eli pesoy la eficilcia aiInlieticia, asi Collo por till pequeflO 
aumento de la calidad proteinica. L.os iesttltados de esta investigaciiiicofirinan 
esos hallazgos, habi6ndose encollrado adeizis qiue l p nzol foe supeli ir al grano 
crudo, pero no al nixtainal o la tortlla. Taihli(cn se iniciarot est uIlios accrca de )a 
interacci6n que existe entre el tipo de mai y l;aretreiciOll de calcio dhitante la cocci6 
para producir tortilla. Conio es coiiocido, (Illtalt ii )ocso tlt coivci'siOII (1 C Illaiz 

a tortilla, en el cual se utiliza hididrxido(I Cialcio, el conteilido de calcio iodllipil iblC 
en ]a tortilla atmenta entre 200 y 500%. ln eista investigacioi se aaliz( ci efecto 
del tipo de maiz utilizado (por eje iplo ha1inoso,delilado y (III Il Sol) re la ret ctli6 
de calcio en ]a tortilla, sientco los giailos dilu(os los de inelor CIp'lidha Y los glalios 
suaves los de mayor p6rdida. 

Estos hallazgos son de iltet'(3sya que 1i lo'tilta s Ilafit lclte (ICcalcio)ewis 

importante de la dieta, principalinente ei las iiohlacioiiec; riirales ie la stlbrCgi6n. 

Prepwuud6n de 

decfrijoIsoya 



The digestibility of protein from common beans ranges between 50 and 
60%. The causea for this low digestibility of bean protein, compared to other 
legumes have not been fully established, but could be associated with globulins, 
poducts from the reactions with tannins, and tie high content of dietany fiber. 
Considering this situation, in 1989 INCAP began a stuo with the purpose of 
determining the in vivo and in vitro digestibility of raw .jclprocessed legumes, 
including soybeans, mung beans, cowpea, pigeon peas, piloy, lima )eans, common 
red, white and black beans, chickpeas, rice beans, kidney beans, peas, velvet beans, 
canavalia and lentils. In each case an analysis was made of globulins, dietarv fiber, 
tannins, tiypsin and amylase inhibitors and the nitrogen content of soluble and 
insoluble dietary fiber. All the data are not available, however, digestibility in vitro 
wasslightly superior to digestibilityin vivo. Cooking increased digestibility both in 
vitro and in vivo, but not all legumes behaved in the same manner. These data 
, ,ssibly indicate that the facto's which reduced digestibility of soe legumes are 
not found in others. 

On the other hand, studies have been carried out to determine the changes 
occurring in dietary fiber during the processing of beans, as cooked, strained and 
fried beans, making an evaluation in each case of digestibility and protein quality. 
The least digestibility was found in strained and fried beans, compared with boiled 
beans; on the other hand, the quality of the protein decreased from cooked to fried. 

During file year 1989, studies related to the processing of corn were also 
carried out, aimed at evaluating the effect of fernienation ("pozol") in comparison 
with products of cooking corn with lime ("nixtamal") and tortillas. Results of 
pIevious studies had shown that the alkaline proccss of cooking induces favorable 
changes in tie nutritional value of corn, assessed by the increase in weight and 
nutritional efficiency, as well as a small increase in protein quality. The results of 
this research confirm these findings, having found in addition that "pozol" was 
superior to the raw grain, but not superior to the nixtanal or tortilla. Studies were 
also begun in regard to the existing interaction between the type ofcorn and calcium 
retention during cooking to produce tortillas. As is known, during the process of 
converting ,he corn into tortillas, in which calcium hydroxide is used, tle content 
of bioavailable calcium in tortillas increases between 200 and 500%. In this study 
the effect of the type ofcorn used (for example, flouiy, dent and flint) was studied 
in regard to the retention of calcium in the tortilla, with the hard grains being the 
ones with the least loss aiid the soft ,nes with the greatest loss. 

These findings are ofinteres, since tortillas are the most important source 
of calcium in the diet, specially for the ,-ural populations of the Subregion. 

T chmohgical advances in tortilla
A , i.r-paration 
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Composici6n Quimica de i, ; Alimentos 

Uln area niuy impoitante de investigaciin cn cl lnstilitto sC ,efetie al 
andlisis te la composici6n quiinica ce difuenntes alimentos tradicionalesy no tradi­
cionales d la regiem centroa neiricaim. Asi, se han efectuado estudios soebre la 
composici6n quinicay el valor nutritivo dei frijol piloy (Jhascous cocitcus)i, tc im­
portante producci6ii en el altiplano dIe M6xico y Guatemala; de la pepiftoria (Cu cur­
bita mixta); do leguminosas no convencionalesy dlc frutas de rholes tropicales, tales 
como el conacaste, el cenfcero, el caulote, el abate y el ram6n. )o acoido con los 
resultados, los fiutos de los arboles posee . on alto potencial colo fruta alimentiia 
para animates, ya que su contenido proteico es similar a la mayoria de forrajes, con 
un COItenidO bajo de fibra y de alta cligestibilidad in vitro (coil la excepciln (de 
caulote). Con respecto al grano (ic las legiiiiniiosas no convenciontales, tales Como la 
canavalia, el frijol terciopelo, el ganidu y dos variedades de caiipi, los resultados 
indican quesoni materiales valiosos porsu alto contenido proteit o, bajo coitenildo de 
fib'a y alta digestibilidal in oitro. Todo io anterior iuesra ]a necesidal de 
promover si, COlsunl 110 coil el objetivo d mejorar el estado nutricional t(i la 
poblaci6n. 

Por otra parte, reconocil6rdose cltie las lalias de Composiciin de Alimn­
tos para Uso en Ain6rica latiii ya no proporciona n la inforimacini is completa ill 
actualizada en relaci6n a diferetes nutrienles (iCalinietos ie consume freciente, 
se est realizanlo un trabajo extenso ei esta linea. La actualizaci6n ie esla Tabla 
es una necesidad sentida por los profesionale: que traajan en his milios tie la 
allimentaci6n, nutrici61, educacilm y salud, asi coiie pri aqi6llos relacionados coi 
la agriculturl, la ecoilonlia, la inhist ria de los alimentts y los sectores (ie ilaifica­
ci6n de politicas de alimentaci6n V n1trici6n. Particular atcnciii im iiierecido el 
estudio del contelido de vita inia A v carotenes en les aliioenis, Irua en la que 
existe coiisidleiralle confilsi &i. Taihi6n sC ha estad eoestandarizandoia iet odologia 
para evai la biodisponiibilidad (ICca rot oprsent es en iojtis vrdes, a travs de 
metodologias sobre ]a digestibilidaid de los carotenes yen rclaci61 a la eficiencia (te 
convorsi6n de caroten o vitamina A 11tilizando anim:,les experimentals, ponielo 
especial atenci6n a amaranto ()ledo1 coli . Veidlla cIe es excel cot e ftilte deea 
cai'oteiiosy riioteisiii slpleieiiniti ii. iii cilanito al lrililer aspecto, se l iiicoiit rialo 
notable variabilidmi en reiaci6n a la digestibilidleie de los carotenos, coil valores 
extrelnos de i30ii 100%, lo que indiclca lposible existencia de il utiles tactores 
illvolcrados ca este proceso. 

Estos liallazgos son imllrtantes ya que la incorpoiaciei a la dicta ile 
alimentos rices en cartenos y vitaioia A, represena mi allerniativa viable a 
mediato plazo para corregir ]a deficiencia de este lntriente. 
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Chemuical Comno;ition of' Foods 

A very important research area at t lie hnstitnt e refe Is to t i ., aIiatl ysis of (tie 
chemical composition of different foods, traditional or non-traditional in the te nt ral 
American region. Thus, studies have been made of tie chemical comp)sition and 
nutritive valite of tile piloy bean (PhaseoluscocCinetus), allimportant produci ill ile 
highlands of Guatemala and Mexico; of pumpkin seeds ((',rcubito ,ixtlO; of 1011 ­

convent~oiial legumes and fruits of tropical trees, such as the conacaste, cenicero, 
caulote, amate and rlam6n. According to the results, the fruits (if tle trees have a 
high potential as a fruit for ainial feed, since their protein cointent is sinilar to iost 
forages, with a low fiber content and high digestibility itt vitro Iwilh the excepltion 
of caulote). With respect to tie grains of non-c)iveni ti(iii a legillIi S, Sli'h aS 
canavalia, vel'et bean, gandul and two varieties of cowpea, the results indicate thai 
they are valuable materials, because off their high protein conlet., low fiber coitent 
and high digestibility in vitro. All of the foregoing shows the nieed it) Ill oiote their 
coislillit'it for the pIrpose of inproving the nutritional status of the lopialion. 

On the other hand, it being recognized Ihat the Food (%',oiiositin Tables 
for Use ill Latin America lo longer furnish the most complete iol" updated iliri­
tion ill regard to different linutrieits of freqilelitly colsiiliiued 1,1(Is, a brojid ,tlioly is 
being done ill this lilie. The iijidatiigofrtiisTaile is highly ietid by professionals 
working in file field of food. nutrition, educaliii and licalhii, as well as by tlhis, 
related to agricultue, etiliouiiNy, foIod indus'try a ld the plantiling (144d and liillritioi 

policies sect(rs. The stliny (If vitalnin A co: teiit. and caroIteiies ill foods, an aiea 
where cosiderable coifusion exists, has deserved iarticular attentiin. The 
nietiod( hk"l toevahliae tile les ieselit ill green1 leaves, is 
being standardized, through mlethodologies oil digestibility l cariltelles aid in 
relation to colversion efficiency of carotene or vitamin A using experimnital 
animals, placing special emphasi; oil alaranth as a vegetable that is al excellent 
sou:rce of carottens anld supplientai protein. As to the first aspect, ai nolahle 
variability has been found ill regard to carotene digestibility, witi extreme values 
from 30 to 100%. which inldicate the possible existence of muliple faclols il,''llved 
ill this process. 

These filndinlgsare imporiilit as tile iiclliCu0latili ilitothe diet isls richtf" 
ill caroelies alll vitainii A iepieselnt a viable alternative, ill the nlelill 10h111, to 

correct the deficiency of this nut rielit. 
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Tecnojopja Alimentaria 

En loslaboratorios dela Divisi6n do Ciencias Agricolasy do Alimentos del 
INCAP durante cl afio, se desarrollaroi procesos tecnol6gicos con fines do extender 
alimentos do origen vegetal y animal, do elaborar alinientos do alto valor nutritivo, 
y de producir y caracterizar alimentos a base (ie recursos nativos de ]a Suhregi6n, 
incluyendo subproductos agroindustriales. La utilizaci6n de estos subproductos es 
importante no s6lo porque contribuyen a aumentar la disponibilidad do ahimentos, 
sino tambin a evitar la cotamniilaci6n anibiental. 

Ac, se elaboraron los siguientcs productos: una salchicha extendida con 
una mezcla do inafz y frijol; pastas alimenticias utilizando frijol conifn end:,recido 
como extensor de semolina; galletas y base para sopas, utilizando frijol comfin 
endurecido como extensor; y un producto de alto valor nutritivo basado e-- frijol 
comfin. Asi mismo, so efectuaron estudios para el uso de frijol rifi6n rojoy proteina 
texturizada do soya como sustituto del "chili beans", y se desarrol16 tin proceso para 
elaborar una harina instantinea do frijol por medio de extrusi6n. Todos estos pro­
ductos alimenticios fucron estudiados desde el punto de vista nutricional, sus 
raracteristicas fuicionales, asi como en t6rininos de su factibilidad tkcnica y 
econ6mica para su producci6n a nivel de mediana y grande empresa. Tambi6n se 
esti desarrollando tin proceso para ]a extacci6n de proteina foliara partir del ramie 
(Bochmcria nivca), ma'erial que condone 24% de proteina en base seca, y se ha 
logrado la extracci6n de tin .40%( sti proteina. 

Traxisferencia de Tecnolozia 

En 1989, en el campo de la investigaci6n operacional se desarroll6 una 
serie de estudios relacioinados con )a Galleta Nutricionalmente Mejorada, como 
parte de las actividades to transferencia de tecnologfa a panaderfas artesanales on 
Guatemala. Ias actividades desarrolladas incluyeron la capacitaci6n do panifica­
dores artesanales responsables dlola elaboraci6n de la galleta, Ia supervisi6n tfcnica 
de los panaderos y el control de calidad de las galletas producidas a nivel iiacional; 
estudios sobre el balance de inateriales en el proceso de elaboraci6n, y sobre la 
aceptabilidad do ]a galleta por escolares del delpaltamento de Totonicapdn, Guate­
mala. Esta gallota la estA utilizando el Ministerio de Educaci6n Pfiblica, como parte 
del Programa (ioRefacci6n Escolar. 
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Food Technology 

In the laboratories of the Division of Agriculture and Food Sciences of 
INCAP during the year, technological processes were developed in order to extend 
foods ofvegetable and animal origin; to prepare foods with high nutritive valtle and, 
to produce and characterize foods on the basis of native resources of the Subregion,
including agro-industrial by-products. The utilization of these by-products is 
important not only because they contribute to increasing the availability of food­
stuffs, but, also to avoid environmental pollution. 

Thus, the following products were prepared: an extended sausage with a 
mixture of corn and beans; pastas using hardened common beats as extender for 
semolina; cookies and soup base, using hardened common beans as extender and a 
high nutritive value product, based on common beans. Studies were also made for 
the use of red kidney beans and textured soybean protein as a substitute for "chili 
beans," and a process was developed to prepare an instant bean flour through
extrusion. All of these food products werestudied from the nutritional point of view,
their functional characteristics, as well as in terms of technical and economic feasi­
bility for production at the medium and large enIterprise level. A process is also 
being developed for extracting foliar protein from ramie (Bochioeria nivea), a 
material containing 24% protein on a dry weight basis, and the extraction of 40% of 
its protein has been achieved. 

Transfer of Technolourv 

In 1989, in the field of operational research, several studies were developled
in relation to the Nutritionally Improved Cookie, as part of the activities of transfer 
of technologies to artisan bakeries in Guatemala. The activities developed include 
the training of artisan bakers responsible for the preparation of the ccokies, 
technical supervision of the bakers and quality control of the cookies produced at a 
national level; studies on the balance of materials in the preparation process, and on 
the acceptability of the cookies by schoolchildren of the I)epartment of''ot onicapdn,
Guatemala. This cookie is being used by the Ministry of Public Education as l)art 
of the School Snack Program. 
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Producci6n Agropecuaria 

Aprovechando las facilidades de la Finca Experimental del Instituto, en 
esta frea so realiz6 investigaci6n bdsica y operacional on diversos aspectos de 
producci6n de alimentos do origen animal y vegetal. So llevaron a cabo estudios 
sobre la interacci6n de ]a nutrici6n do la planta do frijol con el medio ambiente 
(suelo) utilizando hidroponia como t~cnica experimental. Se encontr6 que el 
contenidode f6sforo nel granocorrelaciona positivamento con iel tiempo (e cocci6n, 
sugiriendo la importancia de la composici6n de minerales del suelo Sobre las 
caracteristicas do aceptabilidad del grano do fiijol. Por otto lado, los alimentos 
donados que so reciben para su distribuci6n en las comunidades suf'en cierto 
deterioro debido al inadecuado manejoy almacenamiento. Como una opci6n Cie uso 
de estos alimentos se disefiaron raciones para diferentes etapas de crecimiento del 
cerdo. Los resultados obtenidos indican quo los alimentos dafiados pueden utili­
zarse en ]a nutrici6n porcina siempre y cuando el contenido do nutrientes sea 
adecuado y no contengan miAs do Iopermisible de aflatoxinas. 

Una lin2a de investigaci6n colaborativa que requiere menci6n especial 
dentro del Programa de Producci6n Agropecuaria, se refiere al Convenio (lelINCAIP 
con el Instituto de Ciencia y Tecnologia Agricolas (ICTA) de Guatemala. Los 
estudios que so Ilevaron a cabo a trav6s (ic este Convenio tienen Cono olbjetivo 
general obtener informaci6n bfsica sobre la comlposiciOn quimica, el valor nut ritivo 
y el valor tecnol6gico do diforentes fuontes alimenticias, tanto de origen vogetal 
como animal, do los productos obtenidos en los diferentes t)royeCtos desartollados 
por los programas y disciplinas del ICTA. 
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Agriculture and Livestock Production 

Making use of the facilities of the Institute's Experimental Farm, ill this 
area basic and operational research was done on different aspeCts of the production
of foodstuffs of animal and vegetable origin. Studies relatcd to the interaction of 
nutrition of the bean plant wit h the environment (soil) using hydroponics as anl 
experimental technique were made. It was found that the content of phosphorous
in thegrain has a positive correlation with cooking tiie, suggesting the importalnce 
of the minera! composition of the soil on the acceptability characteristics of the bean. 
Oi theother hand, tihe foodstuffs donated which are received for (list ribution in tie 
coinn unities suffer from certain deterioration due to inadequate nanagenent and( 
storage. As an option for the use of these foodstuffs, rations were designed for the 
different growth stages of pigs. The results obtained indicate that the damaged
foodstuffs call be utilized ill swine nutrition, provided the coihtent-s of nutrient-s are 
adequate aml that they do not contain more than the permissibtle levels ofaflatoxins. 

A collaborative line of research which deserves special mention within the 
Agriculture and Li vestock Production Program, refers to tihe Agreeinent INCAP 
has wiith the Institute ofAgricultural Science and Technology ICTA of Guatemala. 
The studies carried out through this Agreement have as a general objective to 
gather basic infolrmation regarding the chemical composition, t he lut itive value 
and the technological value ofdifferent food sources, of vegelable as well as ofanimal 
origin, of tlie products obtained iln the diffrent projects developed by ICTA's 
programs and disciplines. 
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NUTRICION Y SALUD 

Deficiencias Nutricionales Especificas 

Las actividades relacionadas con la fortificaci6n do alimentos se han 
concentrado en brindar apoyo al control do hipovitaminosis A y a la deficiencia d 
yodo. En cuanto ala deficiencia de vitarnina A, so ha estado siguiendo una ostrategia 
que coniprendoelas siguientes etapas: 1.Actualizaci6n dela condici6n nutricional en 
vitamina A; 2. Tratamiento masivo a nifios do uno a seis afios tie edad que lo 
requieran, con dosis de 200,000 UI de reti nol; 3. Fortificaci6n del az.ficar de consunio 
interno con palnitato do retinol hidromiscible; 4. Pronioci6n del cultivoy consunio 
de variedades de vegetales comprobadamente ricos en beta-carotenos, y 5. Evalua­
ci6n del efecto do las intervenciones en sus diferentes etapas. Estas actividades han 
tenido un grado do decarrol! var;'hle en rzd-a une dc los paifses tie h regi6n. En 
Guatemala so apoy6 durante el afio de 1989 la distribuci6n niasiva do c5psulas que
contenian 200,000 UI do retinol, alcanziidose una cobertura superior al 90% dC los 
nifios entre uno y seis afios, micntras que en El Salvador sc colabor6 en la reali­
zaci6n de tros rondas (ie dist|ibtuci6n. En amnbos casos sC pudo determ inar el 
impacto (ic estas inteivenciones, tan to por est udios de poblaci6n como en hospitales, 
dCinostr ndose el desplaza iiento de los valores bajos y deficientes do re.inol en 
Ilasma eil la pobhlaci6n estu(diada aliteste las rondas, hacia niveles ins elevados. 

El1 progranma de fortficaci6ti do azficar con vitamina A ha tonido lanlhin 
Un importante desarrollo. En Guatemala sC logr6 que la totalidad del azficar 
producida para consuio iiternoen 1989 est6 fortificadocon 50 Ul devitainia Apor
grani de azficar. En El Salhador so hiciaron los prie)arativos pain la foitificaci6n de 
la zafra de 1990, habiando sido dischada y fabricada, con el apoyo del INCAP, la 
maquinaria necesaria para ]a fortificaci6n. En Hlonduras se ha mantenido tin grado 
significativo do fortificaci6n de aproximnadamiente el 50% del azficar producida para 
consumo interno. 

Ademis del apoyo a las activid(a(ICsle control d deficiencia tie la vita iia 
A, so han estado efcctuaido ostudios acerca de las rosorvas hepaticas de retiiiol en 
nifios con enferinedad diarroica y otras patol6gicas, on imadres embarazadas, on 
ancianos yel n1ujeres con paludisnio. Fn algimos (ie cstos estudias se ha r till 
diagn6stico coiparativo utilizando las pruebas de respuosta dosis rolativa IRDR) y
13-RDR. 
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NUTRITION AND HEALTH 

Snecific Nutritional Deficiencies 

The activities related to food fortification have concentrated in providing 
support to the control of hypovitaminosis A and to iodine deficiency. As to vitamin 
A deficiency, a strategy covering the following stages has been followed: 1. Update
of the nutritional status of vitamin A; 2. Massive treatment of children from one to 
six years of age requiring it, with a lose of200,000 IUof retinol; 3. Fortification of 
sugar of domestic consumption with water soluble retinol palinitate; 4. Promotion 
for the production and consumption of varieties of vegetables proven to be rich in 
beta-carotene, and 5.Evaluation of the effect of the interventions in their different 
stages. These activities have had a variable degree of developiment in each of the 
countries of the Region. In Guatemala, during 1989 support was given to the 
massive distribution of capsules containing 200,000 IU of retiool, achieving a 
coverage of more than 90% of the children between the ages of one and six years,
while in El Salvador collaboration was provided for tirtee iondmls of dist rihu tion. In 
both cases it was possible to determine the impact of these interventions, both by
carrying out studies of the population as well as inhospitals, showing a displace­
ment of the low values and those deficient in retinol in plasima in the population 
studied before the rounds, towards higher levels. 

The vitamin A sugar fortification program has also had an important
development. In Guatemala all sugar produced foi domestic consumption in 1989 
was fortified with 50 IU of vitamin Aper gram of sugar. In El Salvador preparations 
were made to fortify the 1990 sugar crop,with the necessary support provided by
INCAP for the design and manufacture of the machinei)y required for the fortifica­
tion. tIonduras has mai ntai ned a significant degree of fortification ofapproxi mat ely 
50% of the sugar produced for domestic consumption. 

In addition to the activities for the control of vitamin A deficiency, studies 
have he n under way in regard to the liver reserves of retinol in chidren with 
diarrheal disease and other pal hologies inpregnant women, old people and wonen 
with malaria. In some of these studies a comparative diagnosis will be iiade using 
Relative Dose Response (RDRI)and B-I)R tests. 
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Las actividades Ilevadas a cabo on 1989 en el programa (ie control de 
trastornos por deficiencia de yodo incluyeron la actualizaci6n de la informaci6n 
acerca dela situaci6n de la provalencia de bocio y de excreci6n urinaria (t1yodo en 
Centroani6rica y Panami. Como part2-do esto esfulrzo so efectuaron estudios de 
fluoruria en Nicaragua, Guatemala y I Ionduras. 

Eli relaci6n a la fortificaci6n do azficar con hierro se ha estado probando 
]a utilizaci6n de un nuevo compuesto de hierro quelado con aminodcidos derivados 
de ]a proteina do soya. Este compuesto contiene alrededor de 18% de hierro, 
muestra uia excelente biodisponibilidad, y no tiene los efectos negativos del 
tratamiento con sulfato ferroso. 

Alimentaci6n y Nutrici6n en Nifios Enfermos 

EnfermedadDiarreica 

La diarrea constituye una (1e las piijcipales causas de morbimortalidad y 
do desnutrici6n proteinico-energ~tica (ela regi6n centroanicricana,y poresa raz6n 
continu6 ocupando un lugar importante entre las investigaciones realizadas du­
rante el afio de 1989. En relaci6n con los agentes etiol6gicos y con el prop6sito de 
entender mejor los factores (10 patogenicidad, so realizaron a:ndlisis gendticos, de 
ittetaholismo, 3 de susceptiilidad a anti microbianos de Escherichiacoli adherente. 
Asimismo, se Ilevaron a cabo e.studios genotipicos y de protenas del complejo 
Catmpylobactcrjcjuni. Desde el puntode vista del hospedero, so analiz6 el papel que 
Ia activaci6n do las cMlulas cehadas (lel instestino puede jugar en la patog6nesis de 
shigellosis. Con el objeto (1e mejorar y facilitar el diagn6stico microbiol6gico de 
diarrea, el laboratorio dto microbiologia molecular valid6 una prueba para Escheri­
chia coli enterotoxiz7nica, que utiliza la hibridaci6n de tcidos nucl6icos con una 
sonda marcada con fosfatasa alcalina; ademnis, se capacit6 a profesionales del drea 
centroamericana y so inicid ]a producciOn (1e biol6gicos para el diagn6stico de E. coli 
enteropatOgena. 

Durante este periodo so complet6 adenins el estudio acerca de Ia epide­
miologia de la enfurmedad diarreica pe:sistente, es decir, igual o mayor de 14 dfas 
de dtraciOn, en el hrea rural de Guatemala. Los resultados preliminares indican 
que los nifios on la comunidtad estudiada tienen, ol promedio, nueve episodios de 
diarrea por afio, ie los cuales aproximadamente el 10% dura 14 dias o mihs. La tasa 
inhs elevada de diarrea persistlente so presenta en los nifios menores, y los agentes 
mIs frecuentmente asociados coil un episodio de diarrea persistente son la E.coli 
adherent e, el ('rposporidiuttsp., el adettovirus 10,41 y el Campylobacter,asi como 
los casos d infccci6n mixta con Shigclla sppl. 
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The activities carried out in 1989 by the iodine deficiency control program 
included the update of information on the situation of the prevalence of goiter and 
urinary excretion of iodine in Central America and Panama. As part of this effort, 
studies of fluoruria were carried out in Nicaragua, Guatemala and I londuras. 

In regard to the fortification of sugar with iron, tests have been made 
utilizing a new chelated iron compound with amino acids derived from soybean 
protein. This compound contains around 18% iron, shows excellent bioavailability, 
and does not have the negative effects caused by the treatment with ferrous 
sulphate. 

Food aid Nutrlition iin Sick Children 

DiarrhealDisease 

D)iarrhea constitutes one of the main causes of morbi-mortality and pro­
tein-energy malnutrition in the Central American region and for this reason 
continues to occupy an important place among the studies done during 1989. In 
regard to the etiological agelltsan( with tliepurpose ofa better understandingofthe 
pathogenicity factors, genetic analyses, and studies of metabolism and of suscepti­
bility to antimicrobial drugs were carried out in adherent Escherichia coli. Like­
wise, genoty)e stlI(lies and of the proteins of the Caopylobacterjejuni complex were 
done. From the host point of view, analyses were made to determine the role that 
activation ofintestinal mass cells play in the pathogenesis ofshigellosis. In order to 
improve aiid faci litate iiicirotiological diagnosis of diarrhea, tie Molecular Microbi­
olog, Laboratory validated a test for enterotoxygenic Escherichiacoli that uses 
nucleic acid hybridization with an alkaline phosphatase-labelled probe. Further­
more, irofessionals from the Central American area were trained, and production 
of biologics for t ie diagn osis of enteropa thogenic E. coli was begun. 

l)uri;ig this period, the epleImiological study related to persistent di­
arrheal disease, that is to say, equal to or greater than 14 (lays duration was also 
completed inia iial area of (uatemala. lreliminai' aualysis indicate that the 
childrell in the rommuity studied, oil the average, had nine episodes of diarrhea 
per year, of which approximately tI(1 lasts 1-1days or more. The highest rate of 
persistent (hiarrhea appears in younger children, and the agents most frequently
associate( with an (,'iso(le of persistent diarrhea areadherent E. coli, Cryptosporid­
ium sp., Adenoviruses 40, -11 and Camynvlobactcr, as well as the cases of mixed 
inifection with Shigclla spp. 
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La alimentaci6n del niflo que sufre enfertnedad diarreica ha sido tamibin 
tema de inter s en investigaciones clinicas. Una linea de trabajo se refiere a la 
absorci6n de nutrientesy ala evoluci6n clfnica de nifios lue soft'en diarrea y que son 
alimentados con dietas comunes en Guatemala y en los ot'os paises ieCen­
troamrica. Se utilizaron alimentos tales como mezclas de harinas de niaizy semilla 
de algod6n (Incaparina), arroz, frijol negro, y harina para nnasa (emafz, en corn­
paraci6n con la dicta habitual administrada en los rinbitos hospitalarios, que 
utilizan leche sin lactosa, huevos y otros alinientos. Los resultados (Ieeste estudio 
demuestran claramente que ]a dicta a base de alimentos vegetales puede recomen­
darse para elmanejo de nifios con diarrea aguda. Mds afr, pot inecanismos to(lafqa 
no establecidos, los alimentos vegetales utilizados tuvieron un efecto "antidia­
rreico", dado queacortaron laduraci6n de laenferniedad en aquellos pacientes que 
la consumieron, en comparaci6n con ]a dicta hospitalaria. En relaci6n a la absorci6n 
de nutrientes durante elepisodio de diarrea aguda, tanibi6n se efectu6 un estudio 
sobre ]a absorci6n de los nutrientes del arroz por infantes de tres a cuatro meses de 
edad. Los resultados demostraron que estos infantes tienen lacapacidad le digerir 
y absorber los nutrientes del arroz durante elperfodo de diarrea aguda, ieianera 
similar a cuando se habfan curado de la enfermiedad. 

Con elobjeto de analizar uno de los posibles niecanismos que podrian 
explicar elefecto antidiarreico fielos alimentos vegetalus, se inici6 una prueba 
clinica controlada utilizando alimentos vegetales con distintos contenidos de fibra 
dict6tica. Esta investigaci6n so concluiri en 1990. 

'1,abi6n se desarrollaron estudios a nivel hospitalario acerca (lelmanejo 
alimentario del nifio con diarrea aguda. Actualmente existe consenso en LIsentido 
de que nifios mayores (tiseis niesesy nifioscon diarrea agudla deben set'aliinentaclos 
en forma continua con una f6rmula Iictea a dilucion nornal; sin embargo, esta 
misma recomendaci6n a nifios nienores de seis meses de edad no es acelptada por 
todos los pediatras o los investigadores. Con ese prop6sito se estzldesar'ollando un 
ensayo clinico controlado en nifios hospitalizalos pot enfernedad diarreica en el 
Hospital Roosevelt, en la ciudad (cGuatemala. 

Utilizando tambi6n la metodologia (ecprueha clinica controlada, se efec­
tu6 elestudio de la eficacia (tC]a gentainicina en elnianejo ie ladiar'rea t)ersistente, 
en nifios menores do tres afios de edad resilcentes en una comunidad rural de 
Guatemala. Los resultados indicaron que el antibi6tico no tuvo ningfin efecto 
beneficioso en Ia curaci6n de la diarrea pensistente. 
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The food intake of the child suffering from diarrheal disease has also been 
a subject of interest in clinical research. One line of work refers to the absorption 
of nutrients and the clinical evolution of children suffering from diarrhea and who 
are fed common diets used in Guatemala and in the other Central American 
countries. Foods such as mixture of corn and cottonseed flours (lIncaparinai, lice, 
black beans, and flour for corn dough were utilized, in comparison with !he usual 
diet administered in many hospitals, which use lactose-free milk, eggs and other 
foods. The results of this study clearly show that the diet of vegetables can be rc­
ommended for the management of children with acute diarrhea. Moreover, 
through mechanisms which have notyet been established, the vegetable foods used 
had an "anti-diarrheal" effect, since they shortened the duration of the disease in 
those patients who consumed it, in comparison with the hospital diet. In regard to 
the absorption of nutrients during the episode of acute diarrhea, a study wvas also 
made of iice in three to four months old infants. The results showed that these 
infants have the capacity todigestand absorb the nutrients of rice duringthe period 
of acute diarrhea iii a similar manner to that when they had been cured of the 
disease. 

In order to analyze one of the possible mechanisms which could explain the 
anti-diarrheal effect of vegetable foods, a controlled cinical trial was begun using 
vegetable foods with different contents of dietary fiber.This research will conclude 
in 1990. 

Studies were also done at the hospital level in regard to food management 
of the child with acute diarrhea. At present there is a consensus that children over 
six months of age and children with acute diarrhea must be fed continuously with 
milk formulas at usual dilution; however, this same recoimmndtiotn for children 
under the age of six mon ths is not accepted by all the pediatricians or researchers. 
For this purpose a controlled clinical trial is being develo)ed oii children hospital­
ized for diarrheal disease in the Roosevelt I hospital ill Guatemala (ity. 

Also using the controlled clinical trial nctlhodolog', a study was made to 
determine the efficacy of gentamicin in tie m:iagement of persistent diarrhea in 
children under the age of thre years residing in a rural community ii. Guatemala. 
The results indicated that the antibiotic had no beneficial effect in curing persistent 
diarrhea. 
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Infcci6n RespiraloriaAguda (JIM) 
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Co i el IopOsit(( de ((ItCIncr jJnf(linaci6I acuea de la severidad, los 
factores(IC iesgoV Ia ctioiogili (IClosca~s((s (Iinfecka r-usloi'atori-iaiinfc,-iircii ifios 
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Acute RespiratoryInfections 

Studies (lone by INCAP and other research centers have confirmed the 
negative effect of respirato)y infections on tile nutritional status of the infant 
population. Oil the other hand, acute resl)iratory, infection is one of the main causes 
of morbidity in the Central American region. 

In order to obtain information regarding the severity, risk factors and 
etiolojZ' of cases of lower resp iratory infection in preschool children ill marginal 
areas of Guatemala, cases and hospitalized controls in the Pediatrics Department of 
the San Juan ie Dios Htospital in Guatemala City were studied. The laboratoiy 
studies, concluded in 1989, indicate that enteric bactei-ia, Streptococuspit vumo­
nioc and thlntophilusinflotrezae were more frequently isolated in the case- than 
in the controls. A low percentage --6.6% of blood cultures-- resulted positive,
possibly because of the high use of antibiotics pcier to hospital admission. Finally, 
37% of the samples were positive for the viral diagnf)sis by isolation in cell cultures 
or by immunofluorescence. The Res)iratory Syncytial Virus (RSV), the influenza 
and the pa i-air fl lenza viruses weie isolated more frequently in lhe cases than in the 
control3. 

The syMPatomas nmost cammonly associated with x iral infection were: clear 
nasal secretion fori rhinovirus, influenza viruses, cytomegalovirus antd RSV; and 
roncus with adenovirus, RSV and parainfluenza viruses. Other syin)tois which 
appeal with positive viral cultures are: fever, cough, rattles, nasal flaring, chest 
inlrawi ag, fatigue and respiratory difficulty, and not frequent are sore throat and 
ear pain, purulent nasal secretion, la iyngeal stridor, hoarseness, vomiti ng, diar­
rhea, anorexia and rash. 

DiseasesWhich can be PreventedthroughVaccination 

The Sibregional Reference Laboratory of the Program for Eradicationl of 
Polio in the Americas has been operating at INCAP. During the period covered 
between ,Jainarv I and December 31, 1989, 460 saipIles of fecal matter fiom 223 
probable cases of poalio aii 88 contacts weie analyzed. Seventy ofthe cases and 33 
contacts were positive for viral isolation in RID, IIEP-2 and/or Hela cells. Eighty­
two strainus of non-1)01io virus and 27 pliovirins (seven 1)olio-1, seven polio-2 anad 
thirteen lolio-3) were isolated. Twelve oft hese st rains ofpoliovirus have been typed 
as vaccine-derived by tile Centers for Disease Control (CI)C, Atlanta, Georgia). 

Food,Growth and Development 

I)u ring 1989 the collection of data from tile study of early malnutrition and 
its effects in adolescence was concluded and their analysis was beg an. The prinicipal 
hypot hesis is that nutritional iilrovements during the critical period of gestation 
and during the first thrceyears of life, increases the develolmint of hunian capital, 
which caii be measured in adolescence. Among the exl)ected improvements are an 
increase in body size, greater caliacity for work, early maturation and better intel­
lectual functioning and school performance. This research is an extension of the 
longitudinal study with nutritional interventions carried out between the years 
1969 and 1977 in four rural communities in eastern Guatemala. 



Algunos resultados prelinlinares muestran que las niujeres pertenecien­
tes a las comunidtfles donde se (listri)uy6 in suplenienIo protefnico-eiorg6tco son 
nds altas y de mejor peso que aquilI s pertenecientes a comunidades donde se 
distribuy6 un sulplenmento bajo en ei. En eldhea de psicologia se encontr6 que!rgfa. 
los nifios que habian lenido retardo en talla a laedad de un afio tienen un menor 
grado de escolaridad y nuestran pobre desempefto en las pruebas de lectura, 
vocabulaio einteligencia. Como parte de este misno estudio se evalu6 laconse­
cuencia de retarldo en crecinuento a los cinco aflos de edad en la talla y la masa libre 
de grasa a los nismos sujetos en la edad adulL3. Este anAlisis demostr6 que la 
ganancia de talla a los cinco afios de la!, a laedad adulta, fue independiente de los 
valores dletalla a los cinco afios. A(tenifs, los resultados indicaron que los nifios mrs 
altos a los ci nco afios tuvieron los valores mnis altos dletalla y de masa libre de grasa 
ea laedad adtlta. Con base en lo anterior pie(e c cluirse que en gran medida la 
talla a lo, cinco afios (letermina latalla y la masa libre de grasa en la edad adulta. 

Por otra parte se realizaron estudios acurca del problema de obesidad en 
nifos preescolares. Especificamnente se investig6 la relaci6n entre el balance 
positivo de energia y laobesidad. Un balance positivo de energia puede deberse a 
una ingesti6n excesiva de alijentos, a un gasto reducido d energia o a una com­
binaci6n de ambos. En este estudio desarollado eiCosta Rica, se nidi6 la ingesta 
energ6tica utilizando tkcnicas de peso directo (1e los alimentos y de recordatorio, asi 
colno los pat,'ones ceactivila, para observaci6n directa y por medici6n de la 
fi'ucuecia cardiaca. 

Composici6n Corporaly Rendimiento Fisico 

So han propuesto diferentes nuetodologias para ]a determinaci6n fiela 
coniposici6n corporal cuyo objetivo es laestiiaci6n de los contenidos de grasa y 
masa lnagra en elcuepo alnano. Una ielas metodologias propuestas reciente­
mente as lade impedancia hioelkctrica. Con elobjeto de estudiar la aplicabilidad de 
esta nletodolo ael1111na pohlaci6n adulta de Guatemala se evaluaron hombres y 
imujeres po, elnictodt densito|(|trico, clflsicamente utilizado, y por impedancia 
bioel6ctrica. Los resnltados revelaron una correlaci6n aceptable entre ambos pro­
cedinientos,pero Ia impedancia hioelctrica tiende a sohreestimar elcontenido de 
grasa corporal en las personas nagras y a subestimnarlo en las personas con 
Sol)repeso graso. TaniN se estudi6 laaplicahilidad de ecIaciones recomendadas 
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Some preliminary results show that women belonging to the coin mu nities 
where a protein-energy supplement was distributed are taller and have better 
weight than those belongingto communities where a supplement low in energy was 
distributed. In the area ofpsychology, itwas found that the children who had height
retardation at the age of one year have a lesser degree of schooling and show poor 
performance in reading, vocabulary and intelligence tests. As part of this same 
study, consequence ofgrowth retardation was also evaluated at the age of five years
in height and fat free mass of the same subjects at adult age. This analysis showed 
that the gain in height at five years of age, at adult age was independent from the 
values cf height at the age of five years. The results also indicate that children who 
were taller at the age of five had higher values of height and fat free mass at adult 
age. On the basis of the foregoing it -.an be concluded that to a large extent, height 
at five years determines height and fat free mass at adult age. 

On the other hand, studies were conducted to assess the problem of obesity
in preschool children. Specifically, the relationship between positive energy balance 
and obesity was studied. A positive energy balance may be due to excessive intake 
of foods, to a reduced expenditure of energy or to a combination of both. In this 
study, which was (lone in Costa Rica, energy intake was measured utilizing the 
technique of directweightof foods and the recall method, aswell as activity patterns 
for direct observation and by measuring heart, rate. 

Body Compositionand PhysicalPerformance 

Different methodologies have been proposed to determine body composi­
tion, in order to estimate fat content and lean body mass. One of the methodologies 
proposed recently is that of bioelectrical impedance. For the purpose ofstudyingthe 
applicability of this methodology in an adult population of Guatemala, men and 
women were evaluated by the densitonietric method, classically used, and by 
bioelectric impedance. The results revealed an acceptable correlation between both 
procedures, but bioelectrical impedance tends to estimate the content of body fatin 
lean persons and underestimates it in persons with fatoverweight. A studywas also 
made of the applicability of equations recommended in the literature, such as those 

Inleltigencetests 
were made to 
detIermine the 
rffrcls of early, ,',;~in ' ,,lnutrition on 

nental deelop.E 
___ A 

to 



en la literatura, tales coma las ieDurnin-Womersleyy lade Jackson-Pollock, am­
pliainato utilizadas enila estimaci6n (Iela grasa corporal. l,os reslilta(os iticaron 
que la p-ii'a de las f6rmiilas pl'oduce riesat los ob­ados nias en concordalicia coil 
tenidos per densitometrfa; laecuaci6n de Jackson-Pollock subestima en aproxi­
madamente tn 23% elcontenido de grasa corporal. Con base en lo anterior puede 
concluirse que las ecuaciones para la predicci6n de grasa corporal son especificis 
para las poblaciones a partir de las ctiales so generan, per lo que se hace necesario 
definir ecuaciones para coniidades latinoamericanas, proceso que se estarA 
iniciando pr6ximaiente. En esta misia linea se ha estado revisanlo lIainetodo­
logia para la determinaci6n (depeso hidrostitico y el volh,meii residual, coi­
paratndoseel ti todo de deteimiiiaci(i siinoltdiiea con elsecuencial, (iCmayor acep­
taci6ny de inis fdcil aplicaci6n. Considerd ntose que ambos initodos son igual IIente 
precisos, sc recoinienda utilizar el itodo seeneicial en laestilnaci6n (Iol peso 
hidriosttico y (devolumen residual. 

Finalmente,tll grupo d trabajo del Instituto desarroll6 investigaciones 
en relaci6n al rendiniento fisico (iC adolescentes y adultos j6venes que habian 
recibido suplementaci6n proteinico-energtica en la nifiez. Los j6venes fueron 
somatidos a p ruebas ieesfuerzo, pa'ia obtener par medici6n directa elco nsumslo 
inixi a diooxigeno. Los resultados preli III inares i dican que losj6\venes qte fueron 
sui)leni en tad(os co eiilergia yPprotei ias Iiii-aiite laiiifa icia tieniian VO., imiixinio, 
mayor en trminos absolitos, y relativos al peso y a lamasa iiagra. 

Saludy Nulrici6n Materno-Infantil 

El estudio del estado nutricional d la madre,d(I'ante el embarazo y el 
periodo d lalactancia, asi com de factores relacionados a Ia salud reproductiva 
coastituyeron 6reas ieparticular atenci6n durante elafio dc 1989. 'TIo:-,a endo 
consideraci6n la elevada P'oporci6n del retardo del creciliCnto fisico intrauterin1o, 
clue se evidencia coma bajo peso al nacer, sc desarrollaron investigaciones a nivel 
hospitalarioy coinitario orientados a lavalidaci6n (ICin icadores d riesgo(de bajo 
peso al nacer y al desarrolh iad una tecnologia atpropiada para ellonitoreo ei 
crecimiento fetal. Si lItaileailenl e se iealizi ull estldio cli iico sobre pat rones deref'erencia diealt nra iterila, a.nlt CIIiver'sas est rrlluillet i'aiat elia y ecogr'atia (e llc­

turas fetales en 58 embarazos sin patoligia materilo-fettl. Coiio resaltado Ieeste 
estudio sC estin desarrollando instruientos d ta iizaje para diversos niveles de 
atenci6a. 
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of Durnin-Womerslcy and Jackson-Pollock, which are widely used in the measure­
mentofbody fat. The results indicated that the first formula produces resultswhich 
agree more with those obtained by densitometry, the Jackson-Pollock equation 
underestimates the body fat content by approximately 23%. On the basis of the 
foregoing, it can be concluded that equations to predict body fat are specific for 
populations on the basis ofwhich they are generated, thus it becomes necessary to 
define equations for Latin American communities, a process that will begin soon. 
Along tnis saint line, a review of the methodology has been under way to determine 
the hydrostatic weight and residual volume, comparing the method ofsimultaneous 
with sequential determination, which is more accepted and easier to apply. Consid­
ering that both methods are equally precise, it is recommended to use the sequen­
tial method in the estimation of hydrostatic weight and of residual volume. 

Finally, a working group of the Institute developed research in regard to 
physical performance of adolescents and young adults who had received protein­
energy supplements in childhood. The youths were subjected to stress tests to 
obtain the maximum oxygen consumption through direct measurement. Prelinui­
nary results indicate that the young people who were supplemented with energy 
and proteins during infancy have a maximum VO,, greater in absolute terms, and 
in relation to weight and lean body mass. 

Mother-ChildHealthandNutrition 

The study of the nutritional status of the mother during pregnancy and the 
lactation period, as well as of factors related to reproductive health, were areas of 
particular attention during 1989. Taking into account the high proportion of 
intrauterine physical growth retardation, shown by low birth weight, a study was 
undertaken at hospital and community levels oriented towards the validation of low 
birth weight risk indicators and the development of a suitable technolog' for 
monitoring fetal growth. Simultaneously, a clinical study was (lone on reference 
patterns of uterine height, maternal anthropometry and ecogral)hy of various fetal 
structures in 58 pregnancies without maternal-fetal patholog'. As a result of this 
study, screening instruments are being dpveloped for various care levels. 
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A specific study of risk factors concentrated on the effects of pollution fron I 
carbon monoxide, produced through the combustion of firewood in rural holes, oil 
carboxyhemoglobin. The results indicated that carboxyhemoglobin concentration 
in the periods of greatest pollution varies between 3.9 and 4.4% in a home where 
propane gas is used. This confirms that the high levels of carboxyhenoglobin could 
constitute low birth weight risk factors by reducing the oxygenation of the concep­
tus. 

In order to develop appropriate technologies for care given during birth and
 
to the newborn, an epidemiological study was also made on causes and risk factors
 
associated with intra-partui. neonatal and early post-neonatal morbi-mortality.
 
The stuly was developed iii a tra(litional Indian population of Guatemala. ODe oftlie
 
most important findings of the study is that a 
great proportion of intia-partui
 
mortality results from condlitions which traditional 
midwives could identify ancd 
manage in a better way or fiom practices whicli canl be molified. It was also shown 
that most of the potentially lethal cases of morbidity of newborns and iniants from 
one to two months of age is ofan infectious nature, and that giving orientation to the 
families and with the immediate intervention of health services, a significant 
reduction in mortality can be achieved. 

The 
care provided by the empirical midwife and tile developmient of options 
to improve it, has been t lie reason for these in-dept Ii studies. For this purpose, a 
study was made to identify the existing problems and constraints iii the process of 
detection of high oistetric and neonatal risk in rural communities and innt lie health 
services of tIe Deliait meit of Quiezal tennigo, iiatciiala. The restnlts indicate that 
even when community meiiers recognize the existence of ohstutrical risk, there 
are few inidwives and persons of the health services who understand it. The 
outsta(di ng positive aspects of this st udy are the recogni tion, by t lie cimii ii ii ty, of 
the capacity of health services inthe ranagement of high obstetrical ail neonatal 
risk, anl the interest expressed 1ny the miilwives to have better working relations 
with the healkh services. Interest exists on the part of the midwives and the 
personnel of tle health serv,'ices to achieve a better application of the risk aliroach,
and ill revising the standards and procedures of care; all of which will lie reviewed 
later during the intervention phase of r[lie project. 
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Los est.uilhias ell Inadres nod rizas se concentron eli el efecto de Ia 
Stlpleinlntacih)n aat ricional a hi madie sol)reii caritidadlie leche producida, y en 
trinnos de las caracteristicas lde la lactancia sobre la duraci6n de la anmenorrea 
postpato. La prilnera ie esas investigaciones se realiz6 en un grupo de madres 
nodrizas dlidepartaniento de Quezaltenango, a his ciales so les proporci6n6 mia 
suplemenlaci6n alinentaria. El estudio, lie naturaleza prospectiva tipo ensayo 
clinico controlado, doble ciego, permiti6 confirmar por priiera vez, y de manera 
inequivoca, que u na suplementaci6n a nod rizas posibleniente desnutridas, tiene tin 
impacto positivo en la ingesta ie leche (ie sits hijos, incrementAndola en aproxi­
madaniente 40 miililitros por dia. Par otra parte, el estudio sabre ia duraci6n de la 
aienorrea debido a Ia lctancia y los patrones de amaniantamiento, parte integral 
de an estudio mulicentoi de la Organizaci6n Mundial de la Salud que se estA 
realizailo en siete paises a nivel mundial, estA en fase de recolecci6n de datos. 

Finalhncte, en el rica infaiiil, se lies6 a cabo una investigaci6n opera­
cional eli monitotreo dcl creciniieto fisico. Este proyecto se justifica por la 
imlOCtalicia qie los progianias ic atenlcian infantil estAn confiriendo al monitoreo 
del crecimiento, conia eje inlegrador ie los servicios al nifio, y par los problenias que 
se ian identificado en la ejecuci6n de esta actividad. L.a investigaci6n realizada en 
el Area de Salud de Sacatepquez, en (;tatemala, confirm6 la ausencia de una 
actividad ocgaizada relacionada coi el monitoreo (del crecirniento, existiendo 
fiiiicaneat e acciones aisladas, coil control y SUljervisi6n.caio A partir del diag­
iistitca operacional se defini6 ni paqtecie itervenciones, el que fue imiilemen­
tdo a tiavs de capacitaci6n y actividadcs de supervisi6n, previo a la revisi6n y ac-
I Ializaci6n de las noriias y procediiiientos. Los resultados (ie la intervenci6n 
niauestrau iiii importante impacto e el area (Ie coniin ientos, estando aOn pen­
dienlte la eva21acienide las pr 'tcticas. 

Aspeclos Socio-Culluralesde Saludy Nulrici6n 

La recolecci6n (ie datos relcionados con conocimientos, actitudes y 
prcticas de la pohlaci6n, especiahlente de paile (ie las madres, asi coma de los 
proveedores de los servicios (ie salid, ha sido preocupaci6n del grupo de cientfficos 
sociales (deI hlistituto. Ell tcrniinos lie desarollo metodol6gico se concluy6 y dise­
min6 ]a serie de procediientos de asesoria rtipida para Programas de Salud y 
Nutrici6n Maleiio-iifaiitil 'RAl. El RAP consiste en a conjmr.todet6cnicas que 
les proipaociona a los invesligadoes cienti[fico-sociales y trabajadores de la salud, 
lineaniienlos para Ilevac a cabo ina scrie d actividadvs d apreciaci6n cualitativa 
y 6ipida de las conlicioes y aecesidades locales, de los conocimieltos, actitudes y 
p racticas de las peisonas, de las oportunidades intervenci6n, y de los efectos delie 
difeeites prograias de salud y nutrici6n. El RAI' file desarrollado en el INCAP, 
con lIa colalioraci6t lie IlaUniversidad (ie las Naciones Unida, (UNU) y la Universi­
dad lie Califi rnia en Los Angeles UCLA), y actuanlente es conocido y utilizado 
mu ndialmete. Adeiis del desarrollodelIRAP, el grupo ticnico ha estado hacienda 
moificaciones a Ia tecnica Ie grupos facales, y documentando l6s pasos en el 
desarollh de observaciones estriicturadas. Todas esmas mnetodologfas y tdcnicas 
seria poste'rioimelte tiaiisferidas a gripos tucnicos de los pases. 

En aspectos sustantivos, el INCAI' ha estado paiticipando en acciones 
elacioiadas coll ei control dCela enfermed d diarreica 3'la alirmentaci6n del nifio. En 

aspect os relacionads con el control d la diarrea, se desarrol16 la metodologia y se 
efec! u6 el est udio obre los conociinientos y pricticas del personal de farmacias del 
drea urbano-marginal lie Guatemala, y ie los dependientes ie tiendas en el Area 
rual. A par'ir lie esta in farmacin se formta16 an cursillo de orientaci6n al personal 



Studies of nursing mothers concentrated on tileeffect of nutritional supple­
mentation to the mother, on the amount of milk produced and, in terms of tile 
characteristics of lactation, ol the duration of the post-partuni anienorrhea. The 
first of these studies was done on a group of nursing mothers fr'om tilel)epartiuent
of Quezaltenango, who were given food supplementation. The clinical controlled 
prospective trial type, double blind study, confirmed for the first time and unequivo­
cally so, that supplementation to possibly malnourished nursing mothers has a 
positive impact on the milk intake of their children, increasing it by approximately 
40 milliliters per'day. On tie other hand, the study on the duration ofanienorrhea 
due to nursing and nursing patterns, which is an integral part of a multi-center 
study of the World Ieahh Organization being carried out in seven countries 
worldwide, is in the data collection stage. 

Finally, in the infant area, operational research was done oilmonitoring
 
physical growth. This project isjustified because of the importance that Child Care

Programs are gtiving to growth monitoring as an integrator of child services and 
because of the problems which have been identified while perforiniig this activity.
The resear'ch done in the Sacatepgqucz Itealth Area in Guatemala confirmed the 
absence of allorganized activity related to growth ionitoring, as only isolated 
actions with little control and supervision exist. On the basis of the operational
diagnosis a package of iiterventions was defined, which was iinplemented thirough 
training and supervision activities, pri or to tlie review a1(iipdate of sta nda rIs and 
procedu res. The results of tileintervention show allimportant impact in the area
 
of knowledge, with the evaluation of the practices still pending.
 

Social-CulturalAspects of HealthandNutrition 

The collection of data related to the knowledge, attitudes and practices of
 
the population, specially on the part of mothers, as well of health service
as 

providers, has been a concer-n 
of the group of social scientists of the Institute. In 
ter-ms of methodological development, a series of procedures for ;-apid application
for t ieMother-Child Ilealth and Nutrition Programs (RAP) were concluded and 
disseminated. RAP consists of a set of techniques which provides scientific social 
iesearchers and health workers guidelines to cai-r' out a series of activities of 
qualitative and rlapid appreciation of local conditions and needs, of the knowledge,
attitudes ali d practices of people, of the opportunities for inteirvention and of the 
effects of different health and nutrition pirograms. RAP was developed at INCAP 
with the collaboration of the United Nations University dJNU) and the University
of California at Los Angeles UCA), and is at present known and being used 
throughout tlie world. In additioln to the developni ct of AP, tlie teehinical group
has been imodifying the focus group technique,an d docum1enting tihe steps in the 
development of structural observations. All ofthese methodologies and techniques
will subsequently be transferred to the technical groups of the countries. 

In regard to substantive aspects, INCAP has been participating in actions 
related to the control of diarrheal diseases and child feeding. In aspects related to 
diarrhea control, the mnethodolog' was developed and a studywas done to determiine 
the knowledge and practices of the training personnel of the marginal urban area 
of Giatemnala, as well as ofstore clerks inthe rural area. Based on this information, 
an orientation course for pliarnlacy employees and detail men was given and a 
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pamphlet on dehydratioii was designed and pretested. The cvnyahatl(oi, or tile 
training of pharmacy employees showed that no changes occuI IIed iI theI practices 
of the pharmacy staff in tile sale or recommenlation of oral rei(hatin salts. 

)uring 1989, ali evalationi study on the impact of behavior |elated to the 
use of water aniong the population and to defect diarrheal episodes in children in 
these hones was also started. In the seci d year of tie st udylthe ielationship will 
be established between specific behaviors and tie occriiireoce of' dialrhea in ciil­
dren. An educational interventimo was also designed for the purpose oifmodifying 
key behaviors for tie hest use of piped wat cr and, coinsequenitly, odecrease the rate 
of diarrhea in children. 

As to child feciing, evaluatioo studie3 were deeloped to aisess tIL iitiliza­
tion of polular recipes for tinitiog foods for tile child with diarrhea in 21 
COInIIII)it.ies ili (itteeiit regions of(oatmiuala. Ili thle preparation oft iese recipes, 
mothers used foodstuffs availaile in rural and margiiial u|1oni ltoies, soch as curn 
dough, cooked black b ans, cooked rice, trots, amaranth kale, ('rotalariaen­
siformis (chipilin), oranges, hananas, salt and sugar. Evein though looe of tle 100 
preparations which the miotthers USed fb1 childIeii with di ihatl disease coiIsti. 
tuted complete diet:;, Solie (if theaiu, %ith liOl iilodificatioz;. cihiild I)Ctoilie Ie­
qiate diets for w aing illoi 'or ftedillg tile child diring and afIter the disease. 

O l tit OI r 11,111d toSig the U;Lp liiceJC (If file "Patoiato Pro-Nitrici611 
Infantil" toii(tdaiou fir (hild Nititioi of' the Cohiiiia Ma'a, in Zone 18, in 
Guatemala City, amie\ ahlatiou %'a.s made to tctermiie the impact (if tihe training 
progran, for iot tiers iii the [ureiiaratioii and use of ceitai i paps for coiipleinlitay 
feeding of the child and recoveim of the malourished child. The mothers who, 

participated in the cooking classes wCie visited in thi ei r hloitCs andt iterviewed il 
relation to tie recommended paps. Oii tie basis of this inforimmatio|| it was possible 
to determine the effecliveiless of the trials in the change of knowledge and in the 
practice of preparing the paps at mie. 
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Apoyo a la Gesli6n de PIogranuv de Salud 

El al)o3o al lt'oceso de fottialciliieltti (It' Iagestoi(')I ie dIhs seivc'it'i()s 

salud y al disefio, implenientaci()n, inonittiro ' tieintcl'veicit)icsN.evahacjoiic 
alimentiaio-notricionales fie ttra de las prioridladtes (lel programa tietralmijt (el

Instituto durante 198). Unta (ic las acuivida(les realizadas luiela
Coltittriiaciii6 de la 
base de datos de Salud Mate 'no-Inf iitilpara los iaises delaSubregitl, Col elobjItt 
de facilitar elacceso y uso de lainforiliaci6n en los procesos d tlaili ficacii)i 3' 
programaci6n. El prograna h.sico (lisenaii pala iplciecntaci(iii (ielas lases tic 
datos Materno-Infantiles file elSIMA P(Sistema de iifi(rmaciiii o rMapei), (lic es
 
uii "software"' desaiolla(Io t)or
elINCA P y cuyas p ri ncipiales c3t'act eristicas stols I
 
asociaci6n con ireas geogrdficas, so flexibilidad N vtersat
facilidad, iitilad. l)ir onta
 
parte se han apoyado las actividades de Vigilacia Alimentaria-Nit ricional y de
 
Saluid, eslecialinente a Iravt's de lacolaboraci n en 
 Encu estas Nacioiales ie
 
Alimentaci6,i y Nutrici6n, tales c)io lade EI Salvador,Belice, Ih)tliuras, Nicaia­
gta y Costa Rica (estas dos filtimas ei relaci6il y ellcensos tieal bocio 'ellnico), 

talia y vigilancia eniescolares ei Guatemala y E'ISalvador. Ahciitis de lainftriia­
ci6n nutricional, s,.ha estalo apiiyaiiih ]aiitczci'in tic (LatOs si)cii)cciiliii)tIiCs, pln 
medio de encuestas y ei los ustableci ietts cet itIia. 

],Ia
constittici6n de lases de lat its si)hreal imellacii)l y rint lici()ti %yfact tones
 
asociados, ha sido 
t.iilizada aiieis eielanlisis secunittdario de info'(Irlaci(m. Asi, 
se han efcctuado andlis~s sobie ifeliillantes de Itisiltuacinl aliiieifaria-aiut Ii­
cional, sohre laiiagnitud y difereciales ellilrelantli( tllIadit esci)hues y stitie 
las Iiferenciailes y tendencias tic mohitalihil infatitil y p reescilar. 

Las ireas de especial aleciitn h.tn sitlh its iii'igianas die Aeuci(u 
Materno-lnfantil, y las actividates inclilas el Ia ilticiativa de,Sliiervivencia 
Infantil. El istituto ha venido paticiltallo tlestle195 en his aclivitiatces illiet'­
agenciales de apoyo a los planes de stuliervivencia ii fanil, ei especial ellIis 
contenidos tiealinientaci6ii y nutriciin. A nivel suiiiegioiial, lIN(APiiarlieila 
activamonte en las reuiutones peni6sicas (el (rupo 'l'cinico i"otcal (le iitcgra los 
esfuerzos ieINCAP, OPS/(OMS v JNICEF cn los tIea ,SecrelariaTfcnica tiela 
Comunidad Econ6iiica EO opetiICF')-;)iticiitie ItaliytIciuoscoi)tl i stlte I 
drea prioritaria de supervivencia infaitil de caIta im(de los lta.,s de htiregi6n. El 
INCAP participa, aienis, ei Ias actividadIes tie evahuaci611 tie estas acci()i es asi 
conio en hacapacitaci6n y folrmaci6ul tierecillrsos hiinaiius y'lainltegrtaci i doitctite 
asistencial. 

Un ,ijrca de notale desarrollo durane elain de 1,989 fiie la te las 
investigaciones operacionales en atenci6n primaria ei salul, que se esaln eali­
zando en elnivel operativo lelos seovicios de sal tice todttos hs ptaises de laregi)i.
Asimistmo, elINCAP esta prestandh ci)ttpeiaci6n |t3cnica y apovo financiero a 
investigaciones tales como sistemas tie inf)tinmacitn, iollirtiito (ei crcinlieito 
fisico, estlidios sttre coliociniientos, actit illes y PItriclicas, evaliacii lie Iai calitiad 
de laatenci6n Irindada lIorcomaihlonas empliricas; iiaiejii til Idel iiia de c)itl iol 
de ILN, factores asociados al tiestete tCleiralo, Ipront ci()ui Ilsti tie la terapia tie 
rehidrataci6n oial, entic otiias. Esitos ust ulitos, iluiciatus (Illralite tifit de inifiiie, 
estin siealldo ejecttath(is i)r pOS nacionales, y se ex lerti ldt,'ante elaftude 
1990. A lavez, los grupos nacionales fiieron capaci tai)en aspectOs iettoioligicos 
de investigaci6n y cuenltan coil laasesoria directa de fliciolirios teil INCAP. 



Support to the Management ofHealth Programs 

Another priority area of the work program of the Institute during 1989 was 
tie support proviled to tile process of strengtliening tie health services and to the 
design, imruplem en tation, ioni tori ng anmlevaltuiation of food and niiutri tion in terven­
tions. One of the activities carried out was the establishment of tire Motier-Chili 
Iealth database for the countries of the Subregion, iin order to facilitate the access 

and use of the ifrnrmation in planning and programning processes. The basic 
program designed to implennt tie Mother-Child database was SIMAP (Systcmn of 
Information by Mapping) which is a software developed by INCAP, whose main 
characteristics are its association %%ithgeographic areas, its facility, flexibility arnd 
versatility. On the other hand, Food and Nutrition and Hlealth Smrcillarce 
activities, specially through the collaboration of National Surveys on Food and 
Nutrition, such as that ofEl Salvador, Bielize, i lonidluras, Nicaraguta and Costa Rica 
(the latter two ill regard to endemic goiter) have been supported, as well as the 
ieight census arind the sourveillaice ofschoolciildren iiiiGiratenimala arid El Salvador. 
In addit io ito ntt ri tio nal iil'ornaiation, suip)l)0ort has liCetii p rovidied to obtai isociocco­
nomic data through so rveys and at sentinel estalblisihments. 

The database establisled oil fuood and nutrition ard associated fact ors has 
also been ued for secondary a mlysis of i firmat iotn. 'I'll us, analyses have been idone 
on the det erroiniig factors oft he foc,l aid nutrition , it uation, o ire ragoit ude and 
differences in height retardation Ofschioolchihrer and oi tie differences ail trenls 
of infant and preschool mortality. 

Areas of special attention have been Mother-Child Care Pl'rgraiars and the 
activities included iin tire Infant Survival initiative. Since 1935 (he Instiutei has heen 
participat ing in inlert-agency ativities supporting infant survival plans, speci-.lly in 
tire food ad nutrition contents. At a sibregional level, INCAP parl icipated actively 
in the periodic reetings of the Technical Focal Group, which brings together the 
efforts of INCAPI-IPAtlit) and TNICEF vit i hose oftie Technical Secretariat of the 
Eruropean Economic Comnutity IEEC -(over irnncnt of Italy anid of the coorldiia­
tots ill the priority area of infant survival ill each one of the countries of the region. 
INCAP also participatcd ii tile evaluation aclivilies ofthese actionrs, as well as ii tire 
training and education of ruriran resources and tie inlegratim of teaching assis­
tanrce. 

Ai area of ottsnling development during 1989 was that of operational 
studies of pirinary health care, which are being carried out at.the operational level 
of health services th ougliout tire region. INCAP is also providing technical 
cooperation and financial support to research projects such as infrmation systems, 
monitoring orf physical growth, stuidies oi knowledge, atlitudes and practices, 
evaluation oft he quality ofcaie iproviled liy empirical i-idwives; mai:,gcnient ofthe 
IRA control prorgram, faclors associated with early weanring, and irniiont of ftie 
use of oral rehydration therapy, amiong others. These studies, which were begun 
during tire year 1989, are being implemented by natinal group. and will lie 
extendled loring theyear- 1990. At tile saute time, national groups were trained in 
methodIological aspects of research and have tire direct cour sel ofiNCAi's officials. 

El 
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PLANIFICACION ALIMENTARIA Y NU7RICIONAL 

Programa de Alimentaci6n a Gi-pos (iPAGI 

Este prograrna, iniciado en 1985, tiene colio objetivo general elapoyar la 
gesti6n do los PAG para mejoar so eficiencia. En elafio de 1989 so consolidaron 
varias de las iniciativas generadas en los paises v incluidas en los cinc( coilponctes 
siguientes: coordinaci6n y planificaci6n de estrategias y imliticas nacionales rla­
cionadas con la ayula alinientaria; capacilaciOn eliservicio a funcion; rios a car-o (ie 
los PAG en los pafses; desarollo di investigacioiics aplicadas coil (u'asis cl asllcdtos 
operacionales do los PAG, coopieraci n t ciiica y difusi6n ie infioiiaci 6 ,i. -,I 
relaci6n con las investigaciones operacionales rcalizadas o i lir)ccso, putden 
destacarse: eldesarrollo (ic t sistenia tIe inforinaci(l para allnt rgay logistica de 
manejo de olimentos (i la)irecci61 id I)esarrollo CiclaCoinoniidad (lci Mini'tcrio 
del Interior, y el estudio solre utilizaci6i int rafaiiiiliar ic alimentos donados, aiibos 
en El Salvador; la evaluaci6n (lclP ograma de Aliicinaci6n Matcrno-hnfantil cii 
Honduras; elandlisis ie ]as restiliccioiics de cailclci insitucional delsisteia 
logistico clei d Reconst rucci61n Nacilinai do (Giatcmala, N,I inCoini t vest igaci6ii 
operacional de los programas de alimcnitaci6n a grupos en los sect ores do liducaci~ml
 
y Salud do Costa Rica. Estas invesligacionles iaii titilizado ictodoluogias NIprce­
dimientos altaniente participativos; cl IN'AP hlabrinlado s t apoyo oili ldisefio. 
muestreo, desar'ollo tieinstru mcntos, iliebas valilacii die las lilislilas, asi coii(i 
en la ejecuci6n yanilisis de los lcstillltls. EstUii cl Ipccso ie set iIII )lCniiI tadais 
por las contrapartes el cada 1110 de lOS paises, las solicionties los pIohlmas opera­
cionales identificados. Po" ot ra paIte, sc diesairr1ll6 nIa seriv de cst Ildiis acerca de 
alinmentes donados, tales conio evalhacioC.- hioldgicas cn .atis,e!efecto de las 
aflatoxinas en mniz hajo condiciones controladas ie huicdad y tmpelratura, 
inactivaci6n ieaflatoxinas l)oi mtiithos tcllicos cil ciiiihinacliin Clii hidroxi(o de 
calcio, desarrollo d sistemas t!hiiiedlad tieequilihripara naiz, aveia, lecli 
desc|emada en polvo y laGalleta Nutricionhniente Mcjo'ada. 

En lafase 'inaldel 
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FOODAND NUTRITION PLANNING 

Food Aid Irotrrams (PAG) 

This progra II, wh ich hIega n ill1985, hLs as itS gel ieat objective to support 
the work of tie PAG to ii p rove their'eIficiency. Inif1989, a I IIn hfer of iIf itiatives 
generated in Iie couniitries we ieConisolidated ai"i included the following five 
CoiilponIel)its: cooidiiiItioii iiiiIl pliiiiiiiiig of natioial strategies arot po icies Ielated to 
food aid; in-service training of officials iii charge of the PA(;s ii the counrtries; 
developmnit of applied research with emlphiasis on the opeitioa! aspedts of the 
PlA( technical cooperation, and dissemi|nation|of iniformatioi. In regard to the 
operationl research to be carried out. or unlej way, the followiig may be inmen. 
tioned: developmet of 00nll forimation system of food delivery anbd management 
logistics Of the I)irectolate(f Coi Development of tiie Interior Ministry,u111111ity 
aMil study on the intra-faiiily utilization ofdonated foods, both iii El Salvador; the 
evlu.tiation othe MIother Child Food Program ill I lonidiras; analysis of restrictions 
of i list it uitional allut (f National Reconstructione the logistics system of fhe 
(.Illllit tee ( Ujiataa, find operalional research of the food programs fiorgroups 
In1tie sectlirs (ostai Rica. These research projects haveif Education aid Ilealth ill 
itilized methodologies allt pr cedures which are highly paIl licipatory. INCAP hash 

tliovided its Suppiort to ttieltesigi, samplinig, development ofinsti imeits,tests and 
validation of,Ihtsalfie. aswell as ill its iiplelieiitatioini al(t ill tthe atalysisofrestilLs. 
The solutions to thieupelatiolal piohlems identified arte iii the piocess of being im­

tpleililt cd by the Colnliterparts of each ole of the countriies. ()ri tile other hand,a 
seiies if stldies was developed il reg.'d to doated foods, such as biological 
eVii'i ((ills il lats, the effect of allatoxins ill maize un der humidity and temiper-a-
IFt' C;i llrled ncullittolls, iiiactivaliii of aflatoxins by techical iiettiods inl 
c:,|bi nationtl hydroxide, the (1,:vehq~afecn of balan ced htinlmidity SyS­with calciluml 

ItIS tolCrl'l,(itS, powdered skiimied milk and the Nutritionally Ilmiproved 
Cookie. 
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A ini(Iieel pil Itocent ral (Iciel i kvctil lia gi (ado a; 'cdecdor (1e Ia gere ncia do 
los PAG, a t ravc~s (e estas aCtiviclades elIN(AP tu(oocasin e(Icolahorar en ot.ias 
illicialivas( nioll al, ell el 1esarirollo( e sisteiias (I_inifoniiiiciel,h.IiveilvcSiigo iperacioi~ 
en ]a capacitaci6n pernmanente oi servicio, y eill a definici6n o rcadecuaci6n do 
politicas sectorialcs relaciohadas con 0 prolema alimentario-iitricioial y la 
ayuda alionntaria. En esle sentido, el histitouto ha estado '_lando apoyo al andlIsis, 
a nivel nacional y subregional, d los ofc[os en la situaci6n de alinlontaci6n y 
nutriciei (Io los progranias (e Ajusto Estructural qie estaii inicialcdo los paises del 

lrea. Sobre este ltoia y los relacionados coil la ayuda alinenltaia s0 han celebrade 
varias rieiiOiesyse han concerlado esfiierzos Con otras institicionesy agenciasdel 
drea.
 

Economia y l)isponlibilidlad Alimentaria 

Con el apovo tkcnico de ORSTOM Institut Francais do Recherche 
Scientifiqe pour le Developpnoient on Cooperation), a triavos do un eInvstigador 
Asociado ubicado en la setle (Iei hlstituito, so han efectoado ostulios a':erca dc la 
evoluci6n de los saolos nfnimos en relaci n a los precios ce los principales 
alilnenlos y combulist ibles doniist icos. Al reslect o, eni la nayoria le los pIises a 
partir (e 1950 a Ia feclia, su ha esta(lo recolectanlo y analizando infounaci6n 
seCliildatria. I)iralite el afio de 1989 so Coiiiplet 6 el inforni coil datos sobre 
(hlateiiiala v so avaizo en r Aacio'l a Ia in foriiiacion sob e Costa Iiica. En el caso do 
(Claleiinal a so analit Ia ielaci Co i q tiie exisle entre los salarios iniuni mos y los precios 
(Ie alinientos consuinii(os frcerenleiniie por Ia )oblacioin, iiiCliiclos en la caiiasta 
bUsica. iit i'ininos ,-eales, es (Iclir, exl)resado oii salarios por hera laborable, eln 
podcei adquisitivo dlel salarlo inimno'o ilrhano ei Giatenala no lia niejorado en el 
filtino coarto (1e siglo ( 1963-89), ya sea qle s0 exlprese cono pocler do compra 
geieral, on relaci6n con el indiee general (10 precios al consurmitlor; coino poder do 
compra allinentaria, Ol relaci6n con el indice Iirecios do los alifientosy bebidas; 
como poder die compra cal6rico, precio ie 1,000 Kcal comestibles del articulo que 
ofrece la ener.ia hisS harala, o colo peler dIe compra proteinico, precio do 100 
gramos ce proteinas comestibles de los alimentos que ofrecen las protelnas mos 
baratas. Al coniparar el poder adh'iisitivo cal~rico (1el salario miniiio dle Ia ciudad 
(deGuatemal 0con el o(ot ros paises, se nl(a queen Guatemala no so observa aquella 
tencideicia a a baja del piecio real de caloias lel aliiento do base, lo (iue se supone 
es iliia caracloristica (lei desairl-0ll sociOeCto6oliCo. Con base il Io anterior, se re­
coiondIa: con siderar alguna nicli(las prdctias, tales cohio la instauraci6n (leutn 
salario mliiio do protecciin, li valorizaci6ii (it los salaries minios (c oleo que 
pue(ii eiC(lii alse |o0o ileoh)s (Ills pro(I'iclos u1 proporciole 1,000 kiloca­
lorias, coiln eiios (Ie luLlcuarto de hero horaoa y, sunitilltn ieanIlente, ile puellan 
encontrarse (Jos prohictois (Ie los cuales puecdaii adquiriise 100 gla1os1de protefn0as 
coil meos de 1na h(ra laiorada; valorar )eii,licaiileile los salaries minmos y, on 
la perslpctiva (0iil il'roceso socioccoin0m1ico, ajuritar cointinuanientelos salarios 
millifiaos ei propl(CiOnSulperior al aii inentto dc los salarios ydel promedio do los 
ingi'sLL. 
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Although the central point of the project has been tie managemeit of the 
PAG's through these activities, INCAP had occasion to cooperate in other opera­
tional research initiatives in the develoliment ofinformation systems, in permanent
in-service training, and in the definition or readjustment of sectoral policies related 
to the food and nutrition problems and to food assistance. In this sense, the Institlute 
has been giving support to the analysis, at national and subregional levels, of the 
effects of the food and nutrition situation of the Structural Adjustment Programs 
which the countries of the area are initiating. Ont his topic and those related to food 
assistance, a number of meetings have been held, and efforts have been made with 
other institutions and agencies in the area. 

Food Economy and Availability 

With the technical support of ORSTOM (hnstitut. Francais de Recherche 
Scientifique pour le Developpment en Cooperation), through a Research Associate 
located at headquarters of the Institute, studies have been made in regard to the 
evaluation of minimum wages in :elation to the prices of the main domestic 
foodstuffs and fuels. In this regard, in most of the countries, starting in 1950 to date, 
secondary inforinatio:i has been collected and analyzed. I)uring 1989 the report was 
completed with data from Guatemala and progress was made in relation to infornma­
tion on Costa Rica. In the case of Guatemala, an analysis is being made o: the 
existing relationship between minimum wages aii(l the price of foodstuffs fre­
quently consumed by the population, including the basic food basket. In real terms, 
that is to say, stated in wage per working hour, tile purchasing power of the urban 
minimum wage in Guatemala has not impiored in the last quarter of a cent.uy 
(1963-89), whether expressed asgeneral purchasingl)ower, in regard tothegeneral 
consumer price index; as food )urchasingpower, in relation to tie food antd beverage 
price index; as caloric purchasing power, the price of edible 1,000 Kcal ofthe product 
supplying the cheapest energy; or as protein purchasing power, the price of 100 
grams of edible protein of the foodstuffs supplying the cheapest proteins. On 
comparing the caloric purchasing power of the minimum wage in Guatemala City
with other countries, one can notice that in C'u.temala the tendency towards the 
reduction of the real price of basic food caic.-ies is not observed, which can be 
assumed to le a characteristic of a socioeco.iomic process. Oii the basis of the 
foregoing, it is recommended to consider some practical measures, such as the: 
establishment of a protection to iniiii inmu wage, the valorization of nininm1 
wages so that at least two prod ucts can be found which will supply 1,000 kilocalories, 
with less than one quarter ho rworked and, simultaneously, that two products may 
be found from which 100 grains of protein cai be acquired wilh less than one hour 
ofwork; evaluating minimum wages periodically an(, with the outlook of a sociocco­
nomic process, to continuously adjust minimum wages in a ratio greater than the 
increase in wages and the average income. 
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I~ducaci~n en Nutii~ii N,Al imentacioti yPuztici-

El iStitiIl)o c on iIliII drIIIaii I 981) ei apovo al fltalveililioilto de Id 
capacidad le(I los paisos Ilala (lcsaiiulilii l (poiole aaioliOs eticat ivasqu n la 

los lidibitos a(1001a115 die liigioiio y sobll la pirllltCCioii, COMIsiaCill ' Llii.SlIllldo0 
aliinitos, que pionicvani la palticipailn oigallizalda del] I uidlall. Los piiipo~s 

dIe i ii ces oil esti caso son los irvedoeiill5 de iiios,td lito de(1 i i ComoIi(So ol So 01 pi 

plivallo. ) los grlipos 3, oigalillacionili cliiliitarias 1de llS paise50. Las lintas (de 
traltajoa j ocoutdas (lilan te el 1989 inii J131: la claill acin de1plafil Iyun el aljy ianei 
nacionalcs do1 cducaciin aliioitaria- it tit ricional; la cajpacitacioli die personial onl 

ietodiilogias eduicativas, tifiizand~o 0111onlnidtS t OelIlics de0 alilieoitaii v 111 i 
ci6i; Ia pi-ottlocilin 3'apO3'Ooala hai-l 101laci(l)II Cohilititaiia gaiala3'itiaill 

1aletivietlolS0 iaeiiai o eiosl~losaiolll0lii cNinaliil ( ~ci Iy oeiiCotRia 

sobrei N tit iciOi PreOvenlt i 'a, ctiyas accione se0 il Itoglai a 1(151jlilglallii ms d50 aijliln­

taci~lt y nulticiOi (delos seores ilocal015jaluip~jaintes: ei aillyo a Ia prolgraii~iii eon 

el coiltexto 11ells SILOAS, il Itis calitlles liillital-ilS Coll i'ifltsjs eil Il caltaiitaciOli 

oi en5rvIiltil ll lcaciln l iisalill y iatieo (dealimeiloils, Nii foltalociliioilo dec los 

coImIIplonetes 1deedutcacjiin N aliiiiitaijii esilaleia 10 1ioglalla 1d0Alimtoitaiio 
Escolary (101AIIIII scO ito. 

En El Sail'ado !cllaboilO oii Ia iillmilottacioll 3, Ilsalllo (101Plan 
Nacionaldle l'dutcacioilpa a la Sail l a Ilive oln ii Ilitalio ll il Ils Mist uoiilas ILicales (de 
Salll, habiidlose llosaiirolladllIa -SI 1.1)GIC A, sllhiOecdal so iajlacilto a illila­

doics (101nivel central y region~al; tilllhi~ll se lIjo allolyl a Ia ilt ogracili e just it lcn­

naiizacioi(i 01 nnt 0alimliettacil~l, ' MIa ilo ill (dedllll~l~to 11111ltill('Il ill I rlogrias 
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Education in Health, Nutrition and Food, and Community 
Participation 

During 1989, the Institute continued to support the strengthening of the 
capacity of the countries in educational actions oriented towards the prevention of 
diseases and maintenanceof health, adequate hygiene habits and on the production,
conservation and consumption of foods, which will promote the organized partici­
pation of the community. Interested groups include providers ofservices, both front 
the public and private sector, as well as groups and community organizations of the 
countries. The lines of work implemented during 1989 include support to: the 
preparation of national food and nutrition education plans; training of personnel in 
educational methodologies, provision and utilization of technical food and nutrition 
contents; the promotion and support of organized community participation, and the 
development of educational methodologies. The technical aspects on which educa­
tional activities were developed include: the development of a National Project in 
Co.f Rica on Preventive Nutrition, whose actions are integrated into food and 
nutrition programs of the participatingsectors; support to local programming in the 
content of Local Health Systems (SILOS), in the priority cantons, emphasizing in­
service training in health education and food management, and the strengthening
of the components of education and school feeding of the Food and Nutrition 
Program directed to school age children and adolescents. 

In El Salvador, coopt ration was given in the imlplemuntation and develop­
ment of the National Educa, inPlan for I Icalth at the community level in the local 
Health Systems, having developed the "SILOGUIA" on which the educators of the 
central and regional level were trained; support was also given to the integration
and institutionalization of the food, nutrition and health component in grade, basic,
middle and technological education pro; rams, and in the training on tile technical 
contents included in the Integrated Mother-Child Health Modules. 

In Nicaragua, the Institute jointly with the education and agriculture 
sectors, participated in the formulation, design and production of educational ma­
terials on food and nutrition, having developed a workshop for the preparation and 
graphic design of modules and posters. In addition, the development and itiple­
mentation of permanent education programis in food and nutrition were suplorted, 
with integrated and multi-sectoral emphasis. 
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Em Panaimn so colaboro on eldesarrollo dieiSeminario Taller sobre 
Elaboraci(il de Material Fducativo en Saltid Materno-InfaunIil, Alimentaci6n y 
Nutricin (lirigidoa pacicites diiaheticos ehipertensos, asi cimio en las actividalces 
cleed lcaciun de lapohlacion por mecdio dcl Progrania dede laProvincia de Chi riqui, 
Fducacin Alimentario-Nuticional y Supeivivencia Infantil que se ejecutlaron con 
ela[)oyo de los M inistcrios de Salud, Edhcaci6n, Trabajo y Desarrollo Agropecuario. 
Este Programa de Edujcaci6n cii Alimentaci6n, Nutrici6n y Salud ser, extendido a 
otras pr)vincias dc Panaini dcurante 1990. 

Las actividades de eClccacill desarrolladas ei I londuras incluyeron el 
apoyo a laaitogestiOn de programas elaborados por elConsejo dc Desarrollo 
Integral de laMujer Campesina COl)IMCA)y elMinisterio dc Salud, en apoyo a la 
salud y alimentaci'm de sus familias y comunidades, y Ia colabora-i6n en ]a 
uilizacicn dc los M Odilos Integrados dtcSalud Maternio-lnfantil. 

Dunrante elafo le informe se apoyaron las siguientes actividades eii 
Guaemala: 1.Incorporaciei de objet.ivos y contenidos sobre alimentacifn, nutti­
cin v salud en l(s curricula escolares y su ejecuciOn inediante unidades de aprendi­
zaje integral ci laescmiela; 2. l)esarrollc (de sisteia de auto-instrucci6n dirigida, 
piara capacitaciiin cn coitenidos t cnicos de los MWdulos Integrados de Salud 
Materi -Infantil. desarrollocC materiales instruccionales, ecducativos para la 
conciiida, perso nal co salud y comunidades empiricas,3. Implementaci6n de un 
Prigia ia dIeelucaci0(n alinientaria en ireas rurales cii apoyo al Ministetio de 
l)csarrollo 'ylaCooperacien Giatemalteca Alemana de Alimntos po Trabajo; auto 
gesti6n de accioies de salil y segpurilad alimentaria y nutricional en comunidades 
uiliano-marginales y rurales, y 4. Formaci6i integral de j6venes indigenas a nivel 
de ciclo primaio3 se.Clii dario, respetadllo Sl contexto cultural,social y econnico, 
ya programnas cducativos 3'de capacitaci6n (ICorganizacionles no gubernamentales. 

A nivcl subrerional sc efectu6 elalilisis de lainformaci6n acerca de 
c()ociiients,act it iides y p ract icas de lapoblaci6n ei relaci6n con salud y nutfi­
ciin; ladefinici €(cmensajcs; lavalidaci6n de maleriales educanos, y la utli­
zaci(')nde lametodolhgia de comunicaci6n social. 



In Panama, cooperation was provided for the development of the Prepara­
tion of Educational Materials for Mother-Child Health, Food and Nutrition Semi­
nar-Workshop addressed to diabetic and hypertensive patients. Support was also 
given to the education activities aimed to the population of the Chiriqui Province, 
through the Education Programs ofFood and Nutrition and Infant Survival. These 
activities were carried out v'ith the support of the Ministries of Health, Education, 
Laborand Agricullure and Livestock Development. This Program on Food, Nutri­
tion and Health Education will be extended to other provinces in Panama during 
1990. 

Education activities carried out in Honduras included the support of self­
management of programs prepared by the Council for Integral Development of 
Peasant Women (CODIMCA) and the Ministry of Health, in support of health and 
feeding of their families and communities, and collaboration in the utilization of 
Integrated Mother-Child Health Modules. 

During the year 1989, the following activities were supported in Guate­
mala: 1. The incorporation of objectives an( contents on food, nutrition and health 
into school curricula and their execution by means of integral learning units in the 
schools; 2. The development of the directed self-learning system for training in 
technical contents of the Mother-Child Health Integrated Models, development of 
teaching and educational mnv erials for the community, health personnel and 
empirical communities, 3. hIplementation of a food education program in rural 
areas in support of the Ministry of Development and the Guatemalan-Germnan Food 
for Work Cooperation; self-management of health and food and nutritional security 
actions in marginal urban and rural communities, and 4. TIme integral training of 
young Indians at the level of the primary and secondary school cycle, respecting 
their cultural, social and economic context, and at. the level of educational and 
training programs of non-governmental bodies. 

At asubregional level, ar analysis was made of te information in regard to 
knowledge, attitudes and practices of the plopulation in regard to health and 
nutrition; the definition of messages, the pretesting of educational materials, and 
the utilization of the methodolog' of social communication. 
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Durante el afio de 1989, el INCAP desarroll6 diversas actividades de 
formaci6n y capacitaci6n de recursos humanos a nivel dc la sede y de los Pafses 
Miembros. En el Area Programdtica de Recursos Humanos, el INCAP apoy6 los 
siguientes programas: Cursos de Postgrado en Alimentaci6n y Nutrici6n en Salud 
y en Ciencias y Tecnologfa de Alinientos; Adiestramiento Tutorial Avanzado del 
Programa de la Universidad de las Naciones Unidasy el INCAP (UNU/INCAP); A­
diestramiento Tutorial en Metodologias Especificas, y Forniaci6n y Capacitaci6n de 
Personal en los Pafses Mierubros. 

En el Curso do Postgrado en Alimentaci6n y Nutrici6n en Salud, do 18 
meses de duraci6n, se graduaron en 1989 cuatro estudiantes, siete iniciaron la 
elaboraci6n de tesis y s-is continuaron su trabajo de tesis. Siete estudiantes 
iniciaron el ciclo acad~mico 1989-90. El Curso recibi6 32 solicitudes para participar 
en el ciclo 1990-91; sin embargo, el nfrmero do candidatos con financiarniento fue 
muy bajo por lo que se decidi6 no abrir la matrfcula durante 1990 y aprovechar asi, 
para efectuar una revisi6n del Curso, tomando como base la informaci6n evaluativa 
disponible. 

En el Curso de Postgrado en Cienciasy Tecnologia de Alinientos, en 1989, 
se graduaron dos estudiantes y tres continuaron realizando su trabajo d tesis. 
Ademrus dos cursaron el segundo afio y ocho ingresaron al primero. 

Con base en el Convenio suscrito entre la Universidad de las Naciones 
Unidas (UNU) y el INCAP, en 1989 se admitieron tres estudiantes para palicipar 
en el Programa do Adiestraniento Tutorial Avanzado, dos de El Salvador y uno de 
Nicaragua. Por otra parte se continu6 proporcionando adiestramiento tutorial en 
metodologias especificas, tales como ciencia y teenologia de alimentos; control de 
calidad de alimentos; biologia y bioquimica de la nutrici6n; diagn6stico del estado 
nutricional; disefio, ejecuci6ny evaluaci6n de intervenciones nutricionales; estudios 
sobre infecci6n-nutrici6n; educaci6n nutricional, y sobre la incorporaci6n del corn­
ponente alimentario-nutricional en el plan de estudios de los diferentes niveles 
educativos. En 1989, de 115 estudiantes que recibieron adiestramiento tutorial en 
el Instituto, 99 eran procedentes de Centroam6rica y PanamS. 

El apoyo en las Areas de formnaci6n y capacitaci6n de personal on alimien­
taci6n, nutrici6n y salud en los paises se orient6 a los sectores salud, educacion, 
agricultura, trabajo, planificaci6ny centros formadores, tanto t6cnicos como univer­
sitarios. En esas actividades se apoy6 la forna.i6n y la capacitaci6n de 659 
profesionales y tkcnicos de los Paises Miembros. 



During 1989, at headquarters arid country levels, INCAP developed a 
number of education and training activities. In the Programmatic Area of Human 
Resources, INCAP supported the following programs: Post-Graduate Courses in 
Food and Nutrition in Health and in Food Science and Technology; Advanced 
Tutorial Training of the United Nations University Program (UNU) and INCAP 
(UNU/INCAP); Tutorial Training in Specific Methodologies, and Education and 
ri-aining of Personnel in the Member Countries. 

In the Postgraduate Course in Food and Nutrition in icalth, which lasts 18 
months, four students graduated inl 1989, seven started their thesis and six 
continued working on their thesis. Seven students began the 1989-90 academic 
cycle. The Course received 32 apl)lications to participate in the 1990-91 cycle; how­
ever, dlue to financial Jinitations, registration during 1990 was not opened, taking 
advantage to review the Course, using as a basis available information. 

In the Postgradtate Course ia Food Science and lTechnology, in 1989 two 
students graduated and t hree continued with their thesis work. In addition, two 
initiated the second year and eight were admitted to the first year. 

On the basis of the Agreement signed between UNIJ and INCAP, in 1989 
three students were admitted to participate in the Advanced Tutorial Training Pro­
grai, two froni El Salvador and one from Nicaragua. On the other land, tutorial 
trainiigs in specific methodologies continued to be provided. Examples of these 
trainings included: food science and technology; food quality control; biology and 
biochemistry of nutrition; diagnosis of the nutritional status; design, implementa­
tion arid evaluation of nutritional inter-ventions; studies oil :'fection-nutrition; 
nutrition education, and review of curricula of different educational levels to 
incorporate the food and nutrition component. In 1989, of the 115 students 
receiving tutorial trainings, 99 came fi oni Central America artd Panama. 

In support of the areas of training and development of personnel in food, 
nutrition and health in the countries, orientation was given to the technical and 
university sectors of health, education, agriculture, labor, planning and training 
cente-s. In these activities, supptort was given to the formation and training of 659 
professionals and technicians from the Member Countries. 



En 1989 tambi~n se confint16 colaboindo en la ejcuci6n del Plan Subgional 
de Apoyo a los Recursos flhnmanos en Supervivenicia Infantil, contribuyendo al 
mejoraminto de la formaci6n dl personal multidiscilplinario en aspectos de salud 
materno-infantil y ]a sistematizaciin de laeducaciOn permanente. Esto esti 
fortaleciendo eldesarrollo Ieladescentralizacion de las capacitaciones y lapaitici­
paci6n de todos los niveles, poniendo 6nfasis en los niveles locales, desarrollo y 
fortaleciiniento de las 1n idades docenftes, y a coordinaci6n de los recursos de las 
agencias internaeionales de cooperaci6n. 

En elapoyo al desarrollo de los sistenias locales de salnd, aleinas (IL los 
sectors asistencial y acadmico,se ha ido ii olucr'ando otas institociones co mio 
los organismos de seguridad social y los no ,oMhbernamentales. Se ha continuado 
apoyando eldcsarrollo (let sect or docent e ie ios )sl)itales (ealta conPl ejidad, y for­
taleciendo la salt1d pfiblicaa t raves (let agrupamiewito de las instittOciones dedicadas 
a laensehianza te lasalud pfihlica en fodos sus cainpos. 
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Collaboration continued for the implementation of the Striregional Sup­
port to I mnan Resounrces ill tile Child Survival Plan, contributiing to the improve­
ment of training of nitiltidisciplinary personnel in aspects related to mot her-child 
health and to the sistematization of permanent education. This measure is 
strengthening tile developminit of the decentralization of training all1d the partici­
pation at. all levels, placing emphasis at the local levels, as well as tot lie levelopmeit 
and strengtiliening of leaching units, arid to ti he coordilation of resoUIcts from tile 
international cooperation agencies. 

Ili relation t) tile support fi the develolplent of the local healI systems, 
besides th ose of assistance an d of academic sect ors, (it her instittions have become 
involved, ;uch as tie social healt Iiand non govern iental agencies. Support to the 
teachinig sctir of cornplex hospitals has also continued and st rergtheni ng of public 
lealth through grouping ofiinstitutins (le(licited to teach health iii all ils fields has 
also beer provided. 
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El Instituto apoy6 duranteel aifo de 1989 tna wried (e pIrocesosy acciones 
Io alinentaci6n y nutrici6n, (lue se ha organizado en los siguientes ejes program.iti-

COS. 

- Alimentaci6n y Nutrici6n en los Progranias ie Salud Materno-hnfantil. 
- Alimentaci6n y Nutrici6n en los Programas Escolares. 
- Alimentaci6n y Nutrici6n en Instituciones. 

Programas ie Fortificacimn de Alimentos. 
Alimnentaci6n y Nutrici6n en los Progranias de Enfermedades Cr6nicas. 
Alimentaci6n y Nutrici6n en los Programas (de Atenci6n a Desplazados y
 
en Situaciones 1e Emiergencia.
 
Aumento (ie la Calidad y la Disponililidad (ie los Alinentos.
 
Alinientaciin 3'Nutrici6n en los Programnas de Fornmaci6n y Educaci6n
 
Permanente. 

En cada uno de estos ejes y en cada pals se colahor en Ia ejecnci6n de 
planes, plogra mas y proyect os en el cain po ali men tairio- nutricional. Corn o lineas Cie 
acci6n priorilarias, el INCAP puso knfasis en Ia capacitaci6n de funcionarios nacio­
nales (delos diferentes sectoes o instituciones de los paises, sumando un total de 
8,219 funcionarios capacitados durante el afio (1e 1989. Asimisiacf colabor6 en el 
desarrollo de los procesos de readecuaci6n curricular (nivel superiory ti cnico), para 
incorporar el componentet alimentario-nutrieional; y se continu6 con los esfuer-zos 
iniciados durante 1988 para estructurar programas de capacitaci6n permanente en 
todos los niveles. 

Por ot ra parte, dentro (1e niarco de la Cooperaci6n Tcnica interpais, 46 
tcnicos y profesional.es nacionales de los pafses pIarticipan eonla entrega die la 
cooperaci6n. 

Cabe destacar adeinis, el 6ffasis puesto en apoyar el componente alilien­
tario-mi.trieional (lentro (le contexto (ie los progranias de acci6n a las personas y 
dentro die la tietica operativa (1e los Sistemas Locales (de Salud. Durante 1989 el 
INCAP sigui6 cooperando con todos los paises en el proceso (ie formulaci6n e 
niple0entacimn de politicas (1e all nintaci6n y nut rii6in en el context o (desegu ridad 
alimentaria, y a nivel sectorial, en el proceso ie revisi6n y ajuste die las nornias 
teenicas t',,I Prograima Materno-Infantil y la confrnimaci6n de la base 1e datos sohre 
dicho telia. 

De igual manera se pone en relieve la cooperaci6n brindada a los parses 
para iiplemenltar prograiias de fortificai6nl dol azficar con vitainna A, asi cone 
para fortalecer los progranias ya existentes de yodizaci6n y Iluorizaci6n de la sal. 
Asimisino se brind(6 apoyo a los progranias (dealimnentaci6i a grupos en todos losH pafses. 

Por filtinio cabe destacai d ilipulso que el INCAP conjuntaniente coil los 
pafses (10 a Ia ejecuci611 doe investiguciones operacionales o'ientadas a resolver 
problemas especificos en el campo de desarrollo (d0 los servicios de salud. En 
segnimiento al proceso iniciado a finales de 1988, cuando se realiz6 el seminario/ 
taller sobre investigaci6n operacional en el cual se capacitaron funcionarios de los 
Ministerios (1e Salud y de las universidades, en 1989 se elaloraron propuestas de 

Q 	 investigaci6n y se inici6 su ejecuci6n. Los estudios en desarrollo, por pais, son los 
siguientes: 
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During 1989, the Institu'e supported a series of food and nutrition proc­
esses and actions, which 
 have been organized into tile following programmatic
 
areas:
 

Food and Nutrition in Mother-Child I Health Programs. 
Food and Nutrition in School Programs. 
Food and Nutrition in Institutions. 
Food Fortification Programs. 
Food and Nutrition in Chronic Disease Prograns.
Food and Nutrition in Programs of Displaced Persons Attention 
and in Emergency Situations. 
Food Quality and Availability Increase Programs. 
Food and Nutrition in Training and Permanent Education 
Programs. 

In each of these areas and in each of the countrie collaboration was
 
provided in the execution of plans, programs and projects in the food and i.utrition

field. As priority lines of action, INCAP stressed the training of national officials of
 
tile different sectors or institutions of the countries, totaling 8,219 officials trained 
during 1989. It also collaborated in the development of curricular readitustment 

isuperior ard technical levels) to incorporate the food and nutrition component; and 
efforts begun in 1988 were continued tostructure permanent training programs at 
all levels. 

On tire other hand, within the framework of inter-country technical
 
cooperation, 16 national technicians and professionals of the countries participated
 
in the deliver)' of tile cooperation.
 

The emphasis given to the support of the food anrid nutrition component

within the con text of action prograis for personsand within tihe operational lactics
 
of tire Local Ifealth Systems should also be underlined. I)uring 1989, INCAP
 
continued to cooperate with all the countries in the process of formrlution and im­
plementation of food and nutition policies within tiie context of food security, and 
at a sectoral level, in tile review and adjustmenit of tire technical standards of the 
Mother-Cihil Program including the establish rmeit offtie database on this sulbject. 

The croleration given to countries to implement tile vitamin A sogar
frtification programn, as well as to strengthen tire existing salt iodization and 
fluoridatilo programs should also he stressed. Srilport was also given to group 
feeding progranis in all tire countries. 

Lastly, tIre inmpetus given bry INCAP jointly with tire countries to tire 
perforiarice of rperational studies oriented towards resolving specific prolblems iii 
tire field of development of health services should be emphasized. Following up the 
process started at tire end of 1988, when the seminar/workshlop was held on operational research in which officials of the Ministries of Ilealth and of the Universities 
were trained, in 1989, research proposals were drawn lp and started to be 
implemented. The studies under way, by country, are the frllowing: 

to 



Nicaragua Acciones corunales para el incremiento del uso de la 
terapia de rehidrataci6n oral (TRO) y Iadisninuci6n 
de la mortalidad por diarrea. 

Honduras Funcionamiento del prograina de IRA en nifios mnenores 
de cinco afios a nivel de CESAR en Ia regiOn No. 6. 

Guatemala 	 Monitoreoy evaluaci6n del programna inaterno-infantil a 
nivel local. 

Costa Rica Seguimiento y evaluaci6n del crecimientoy desarrollo en 
menores de seis afios en SILOS. 

El Salvador 	 Evaluaci6n del prograima de la parilera empirica. 

Panamd 	 Uso de liquidos caseros y alinientaci6n e nifios con 
enfrninedad diarreica. 

Estos estudios, que estin siendo apoyados tcnicaniente, parcianente 
desdeel punto de vista financieo, po iel INCAP, so concluiria (urante cl afo 1990. 

Un drea de cooperaci6n de reciente inicio se refiee a ]a alimnentaci6n y 
nutrici6n en los programas (ie enfermnedades cr6nicas, en especial en Costa .ica y 
PanamA, paises en los que se han apoyado estudios orientados a precisar Ia 
magnitud y trascendencia del problema (t1las enferiedades cr6nicas, asi comb para 
determinar los conocimientos del usuario y proveedores, como base del proceso 
educativo. 

Z
 



Nicaragua - Community actions to increase the uoe of oral rehy­
dration therapy (ORT) to reduce mortality due to 
diarrhea. 

Honduras Operation of the acute respiratory infection prograir 
in children under five years of age at the C.TSAR level 
in Region No. 6. 

Guatemala 	 Monitoringand evaluation of the mother-child program 
at the local level. 

Costa Rica - Follow up and evaluation of growth and development 
'tichildren under six years of age at The Local Health 
Systems (SILOS). 

El Salvador -	 Evaluation of the empirical midwife program. 

Panama - The use of household liquids and foods in children 
with diarrheal disease. 

These studies, which are being supported technically atd partially funded 
by INCAP will conclude in 1990. 

A recently initiatcd area of cooperation refurs to food arid nutrition in the 
chronic disease programs, specially in Costa Rica and Panama. Studies are 
currently being carried ow,, with tlie support ofINCAP, to establish the magnitude 
and importance of the chronic disease problem, as well as to determine the 
knowledge of the users and pioviders. This will serve as a baseline for the 
(levelopient ofa health e(ucation program aimed at preventing aid controllir'; the 
chronic diseases affecting segrents of the population. 
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El INCAP ha continuado cooperanlo con sus Paises Miembros en el 
aunmentodeladisponibilidad (le informaci6n cientifico-tccnica, como una estrategia
do acci6n del proceso d entrega d la cooperacien t6cnica. I)urante 1989 so 
publicaron y distribuyeron boletinesy hojas tUcinicas solre aspectos de alinien taci6n 
y nutrici6n, entre los cuales se hace destacar la l)n'oducci6n i tres nfnieros de cada 
uno dC los boletines sobre Avances Cil Suporvivencia Infantil y (lei Programa de 
Alirnentaci6na Gi upos, asi com Ila distiibuci6n desiotoholetinos: Noticias do IRA. 
Didlogo de Diarrea y Madres y Nifios, y 25 paquetes de documentos tecnicos, a mis 
dC 7,000 usuarios dC los paises. Se prepararon, distribuyeron y ovaluaron hojas 
tdcnicas sobre el Tratamiento (lel Nifio Dcsr.utrido; se disefi6, produjo y editai'on 
tres audiovisuales, y sC prepararon y difundieron seis hojas tenicas actualizadas 
sobre nul, iU.i0 y una dieta balanceada; aprovechamionto de recursos alimentarios 
localmente disponibles, almacenamientoy coiseivaci6n d alioentos; alimentacion 
familiar; motodologias educativas y prevenci6n, y maiejo do deficiecias nutricio­
nales. 

Para satisfacer la.; necesidades de infoln'aci6n cien tifico-t cica, ]a I iblio­
teca (l Instituto realiz6 niwis de 8,000 investigaciones hibliogioficas, so atetidieron 
mis do 16,000 consultas bibliogrfificas y so responlieron 2,520 solicitudes en el 
sewicio de reprografia. 

En tres d los paises de la Subregi6n so brind6 asistencia t cniica para Ia 
organizaci6n y funcionamiento de contros dc doceinmitaci6n; on Guatemala se 
apoy6 el diagn6stico para conocer la situacion actual de las unidados locales d 
dccuimentaci6n y determinarsus necesidades, y se don6 material bibliogr fico a diez 
bibliotecas y contros d docuimentaci6n de la Subrgi6n. 

Los rrsulledosdeInstraaecs del 
Inesfilujo se direron U c4ee,,'.r ecirelt'eS
 
(l/- prore a de dis 'iiwi6,n e djCu .­
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INCAP, as an action strategy it, th, ,. of dceliveing its technical 
cooperation has continued to cooperate with its Member Countries by increasing 
the availability ofscientific-technical information During 1989, bulltins and tech­
nical sheets were publislied and dist ributed on aspects of fond and nuu'ition. These 
included the publication of Iie bulletins en titled Advances on Infant Survival tASI 
and Food Aid Groups Programs tPlROPAG). Additionally, INCAP distributed in 
the Subregion, the spanish version of the bulletins entitled Mothers and Children, 
Diarrhea Dialogue and AI News. Twenty-five technical documents were distrib­
uted to more than 7,000 users in the countries. Furtherniore, technical sheets for 
the Treatment of tire Malnourished Child using an at distance education method, 
were prepared, distributed and evaluated. Three audiovisual presentations were 
designed, produced and edited, and six updated technical sheets on food and 
nutrition were irel mared and disseiinated. Diffusion was also given to the use of 
locally available food resouiices, food storage and conservation; family feeding; 
education and pirevention iethodologies, and maageinit of nutritional deficieri­
cies. 

In support of the scientific-technical information ineeds, tie lnestitute's 
Libraiy provided approxiiately 8,000 bibliograplhical investigations; more than 
16,000 bibliographical consultations, and 2,520 requests for reprogralrhy service 
were taken care of. 

II three of tire countiies of tile Subregion technical assistance was provided 
in the organization and operatioai of documntation centers; in Guatemala support 
was given to the assssnrenrt of Ire presenit situatioi of the local docmiiientation cen­
teis and their nee ds. B1ibl iographical imaterial was donated to teii libraries arid 
documentation centers of tie Subregion. 

01rt, nlatiim III d,"' ,n1nall I: Phn'ru ptrts,'s Iin 
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La Secci6n de Editorial e Informes del INCAP registr6 durante el afio un 
total de 190 documentos producidos por funcionarios, de los cuales se publicaron 
efectivamente 118 de los mismos. Se public6 la sexta edici6n del Cathlogo de 
Publicaciones del Instituto, el cual contiene un indice por autor y materia y por 
nfimero segfin Ia serie que le corresponda. Tambi6n se edit6 el informe Anual tanto. 
en espafiol, como en ingl6s. 

A nivel de la sede se cre6 una sala de video que permitirti monitrear, 
reproducir y proyectar material audiovisual. 

Adicionalmente, se realizaron actividades relacionadas con ]a promoci6n 
del XL Aniversario del Instituto, entre las cuales se destacan: la producci6n de un 
video sobre actividades del INCAP; la publicaci6n de un suplemento en uno de los 
diarios de mayor circulaci6n en Guatemala (Prensa Libre); ]a preparaci6n de un 
suplemento en Archivos Latinoanericanosde Nutrici6n; ]a preparaci6n de las 
Mcmorias de la Reuni6n Alimentaci6n y Nuttrici6n en Centroamericay Panam& 
Andlisisy Estrategiaspara su Desarrollo,Reuni6n Cientffica celebrada en Guate­
mala, I Iy 12 de septiembre de 1989,y la gesti6n ante el gobierno de Guatemala para 
]a emisi6n de un sello postal conmemorativo. 



During 1989, INCAP's Editorial and Reports Office registered a total of 190 
documents produced by professionals, of which 118 wer2 published. The Sixth 
Edition of the Catalog of Publications of the Institute was published, which contains 
an index by author, subject, and number, according to the series to which it 
corresponds. The Annual Report (in Spanish and English) was also edited. 

At the headquarLer's level, a video room was created which will permit
monitoring, reproducing and projecting of audio-visual materials. 

Also, special activities corresponding to INCAP's XL Anniversary were 
undertaken; these included: the production of a promotional video of INCAP, the 
publication ofa supplement in a major newspaper in the Subregion (Prensa Libre),
the preparation of a publication of a supplement in Archivos Latinoamericanosdc 
Nutrici6n,as well as the Proceedingsof the FoodandNutrition in Central America 
and Panama: Analysis and Strategiesfor its Development, Scientific Meeting,
Guatemala City, September 11-12, 1989. Finally the government of Guatemala, 
through the Ministry of Communications published a stamIp in recognition of 
INCAP's XL Anniversary. 
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Unidad de Planificaci6n y Desarrollo 

La Unidad de Planificaci6n y Desarrollo, como una unidad de apoyo a la 
Direcci6n del INCAP, realiz6 durante elafio do 1989 actividades relacionadas al 
proceso de planificaci6n institucional y conio 6rgano d.: vinculaci6n externa. En la 
primerade esaslineas do acci6n colabor6 en la elaboraci6n de un docutuento do base 
para eldesarrollo institucional, y facilit6 y coordin6 eltrabajo de tres grlpos para 
realizar estudios en los aspectos bdisicos siguientes: a) institucional; b) entorno 
socioecon6micoy politico, y c) situaci6n alimentarioy nuticional en Centroamlhlica 
y Panam,. Con base en este trabajo so produjeron docunientos que Ian servido de 
insumo al "Proceso do Planificaei6n Estrat6gica del INCAP 1991-2000". La 
preparaci6n do la propuesta del Plan Estrat6gico cont6 con lacolaboraci6n de 
Instituto Centroamericano de Administraci6n Pfiblica (ICAP), y de la Comisi6n 
Econ6mica para Ami6rica Latina (CEPAL). Adenias plande ladefinici6n (1el 
estrat[gico y la iniagen objetivo del INCAP para elafio 2000, laUnidad colabord en 
la elaboraci6n dl Prograia de Seguridad Alimentaria y Nutricional, que contiene 
los aspectos t6cnicos sobre lo que elINCAP estari trahajando en los pr6ximios 10 
aios. Por otra parte, como 6rgano de vinculaci6n externa, laUnidad represent6 la 
posici6n del INCAP on favor do laintegraci6n cientifico-t6cnica de laregi6n 
centroamericana en mfiltiples reuniones do laConiisi6n Interinstitucional (ie 
Organismos de lntegraci6n Controamericana, on las del Plan Especial de Coopera­
ci6n Econ6mica para Centaxwmihica QPEC) y on reuniones con instituciones sulregi-o­
nales y nacionales relacionadas con alimentaci6n y nutrici6n. 

Administraci6n 

La Divisi6n do Administraci6n durante 1989 continu6 mejorando los 
aspectos financiero-contables, lo cual perrniti6 alcanzar tn grado satisfactorio ie 
control y manojo en esta 6rea, que ha sido una do las ms problemfiticas del INCAP 
en los Wltimos afios. Productos alcanzados durante elafio incluyen ]a limpieza, 
depuraci6n y andlisis do las cuentas hasta diciembre de 1989, y lapuesta al (ia de la 
facturaci6n do los proyectos administrados por elINCAP. Con base en To anterior, 
la auditorfa externa efectuada por elContralor y Auditor General (leiReino Unido 
a inicios de 1990, para elejercicio de 1989, certific6 que los estados (iecuentas 
reflejan debidamente Ia situaci6n financiera, y que las operaciones so efectuaron i(. 
conformidad con elReglamento Financiero y conforme a las inst rucciones de Ins 
Cuerpos Directives. 

Ademuis se logrf6 implementar en gran niedida, elprograma (1e mejora­
miento do la capacidad instalada del Instituto, con larenovaci6n (l la mayor ,iarte 
do la flota de vehiculos y de las niquinas fotocopiadoras, laadquisici6n do una 
planta telef6nica y do un microcentro do c6nmputo administrativo, asi como otras 
mejoras a la planta ffsica. 



Planning and Development Unit 

The Planning and Development Unit, as a support unit to the Director of 
the Institute, during 1989 developed activities related to the institutional planning 
process, and served as an instrument for external vinculation. Within the first line 
of action, it collaborated in the elaboration of a base document for institutional 
development, and planned as well as coordinated the work of three groups organ­
ized with the purpose of studying the following aspects: a) institutional organiza­
tion; b) socioeconomic and political situation of Central America and Panama, and 
c) food and nutrition situation in Central America and Panama. On the basis of this 
work several documents have been prepared and have been used as guidelines for 
the "Planning Strategy Process of INCAP -1991-2000". The preparation of the 
proposal of the Strategic Plan was conducted with the collaboration of the Central 
American Public Administration Institute ICAP for its syllables in Spanish), as 
well as the Economic Commission for Latin America (CEPAL). In addition to the 
definition of the Strategic Plan which includes the objective image of INCAP for the 
year 2000, the Unit collaborated in the preparation of the Food and Nutrition 
Security Program, which defines the technical areas that INCAP will be working 
on (uring the next lecade. Regarding the second line of action above mentioned, in 
terms of an instrument for external vinculation, the Unit representel INCAP's 
position in favor of the scientific-technical integration of the Central American 
Region in many meetings organized by the Institutional Commission of Central 
American Integration Organizations, in those of the Special Plan of Economic 
Cooperation for Central America IPEC,, and in meetings with subregional and 
national institutions related to food andinutrition. 

Administration 

The Administration Division during 1989 continued to improve the finan­
cial and accounting processess, that permitted attaining a satisfactory degree of 
coittrol and management in this area, which has been one of the most problematic 
areasoflNCAPin the past fevyear's. The results prolucel (lring tlfeyearinclude:
cleaning, depuration and analysis of accounts up to December 198), and the 
updating of bills resulting from the projects administered by INCAtP. With these 
results, tIre external auditing made by the Controler and Genera! Auditor of the 
United Kingdom, certified that the Statenieit Balance adequatelv reflects tIre finan 
cial situation, arrd that operations were nmade in agreener,tto the Financial Rules 
and Regulations and in accordance to instructions of the LIriecting Council. 

Furthermore, INCAP, as part of its program to improve its installed 
capacity renewed most of its vehic!es and photocopying machines. Additionally, a 
telephone plant and a ruicrocenter of administrative coriptrter were purchase(]. 
Other improvements to the physical installations were also made. 



Personal 

Durante elafio de 1989 tn total de 400 funcionarios trabajaron eniel 
INCAP. Un aspecto al cual sc ledio especial inuportancia fue al de capacitaci~n, a 
trav6s del envio de funcionarios a centros edueativos tcnicos y cientifire'. nara 
adquirir mayor destrcza en el Inanejo y las operaciones de sus unidad-.s. 

PresupuestoOperativoAnual porProgrmas 

Particular importancia adquiri6 eldesarrollo dl proceso de prcgramaci6n 
y presupuesto que so habia iniciado en elafio de 1988, habiendo logradh en esta 
oportunidad una mayor y mejor utilizaci6n de dicho instrunmento. En elArea dc 
Cooperaci6n 'I'6cnicasc logr6 tanibi~n, por primera vez en elproceso de ejecuci6n y 
control presupuestario, realizar elPrograma y Presupuesto Anual d acuerdo al 
Plan Cuatrimostral de Tralbajo. 

RecursosFinancieros 

ILos recirsos financieros asignados para laejecuci6n, por las Coordinaciones, 
Divisiones, %Unidades 'T'ciicas,se presenta en elsiguiente Cuadro. il grado de 
ejecuci6n de los progranias financiados con fondos bUsicos alcanz6 el100%; en 
canibio elporcentaje que corresponde aproyectos financiados con olros fondosvaria 
dependiendo en gran inedida, do laejecuci6n do los inisins a nivel de los paise,. 



Person.el 

A tot u of 400 persons fornmed INCAP's staffdtiring 1989. Special emphasis 
was given t, the training of its personnel. This personnel participated in technical 
and scientific teaching centers eiabling theii to acquire skills inl the management 
and operation of their units. 

Annual Operative Budget by Programs 

The devel, .'nent of the Programming and Financing Process initiated ill 
198S, acquired s;,ecial impl ortance, having reached ini this Jplporttuity greater andcl 
betteir use of tiis iiistitutoeit. The area of Technical Co peration, for tilie fi rst.time, 
in tile process of implementation and budget control, was able to develop its 
Ptrogram and Annual Budget according to thc Four Month Working Plan. 

FinawialResources 

The finanocial resoilices assigned to th - Coordinations, l)ivisions and Units 
to develop their progranis are presented in the following Table. The degree of 
fulfillment of tile progalns Itmaiced by hasic funds teached 190'; in contrast, the 
PeTceutage corrtesponding to projects financed by other funds varied, depending 
greatly to their implemetntation at count ries's level. 

0 
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INFORME ANUAL 1989 

ESTADO PRESUPUESTARIO POR DIVISIONES Y FUENTE DE FONDOS 

AL 31 DE DICIEMBRE DE 1989 

(EV = MILES DE US$) 

P3 PA PN & PM TOTAL 
Divisiones Asignado Gastado %Elecuc1on Asignaoo Gaslado %EjecuciOn Asignado Gastado % Ejecuci6n Asignado Gastado % Ejecuci6n 

Administraci6n 202.8 2028 100 1845 171 6 93 387.3 374.4 97 
Ciencias Agricolas 184.0 ;84 0 100 1950 1800 92 2201 1703 77 599.1 534.3 89 
Cooperaci6n Tecnica 
Direcci6n 
Documentact6n e Informaci6n 

114.2 
740 
59.4 

1142 
740 
59 4 

100 
1LK 
100 

105 
584 

94 
574 

90 
98 

1.1483 
160 

721.7 
68 

63 
43 

1,273.0 
148.4 

59.4 

845.3 
138.2 
59.4 

66 
93 

100 
Coordinaci6n de Investigaci6n 
Nutricion y Salud 

72.1 
282.2 

72.1 
282.2 

100 
100 

12.2 11.3 93 (;7.0 
2,88:.7 

38.9 
1.989.2 

58 
69 

151.3 
3,167.9 

122.3 
2,271.4 

81 
72 

Planificaci6n Aimentaria 
y Nutricional 
Recursos Humanos 101 8 101.8 100 

167.0 
32.1 

158.6 
30.2 

95 
94 

1.9065 
855.4 

1.106.1 
405.3 

58 
47 

2,073.5 
989.3 

1,264.7 
537.3 

61 
54 

Planificaci6n Estratgica 42.9 42.9 100 1.0 0.8 80 44.0 36.6 83 87.9 80.3 91 
LUCAM 111.4 80.7 72 111.4 80.7 72 

1,133.4 1,133.4 100 660.7 619.3 94 7,254.4 -. 555.6 63 9,048.5 6.308.3 70 



BUDGET STATUS BY DIVISIONS AND SOURCE OF FUNDS 

TO DECEMBER 31, 1989 

(IN US$ THOUSANDS) 

Divisions Allocated 
P3 
Spent %Execution Allocated 

PA 
Spent % Execution Allocated 

PN & PM 
Spent %Execution Alocated 

TOTAL 
Spent %Execution 

Administration 
Agriculture and Food Sciences 
Technical Cooperation 
Office of the Director 
Documentation and Information 
Research Coordination 
Nutrition and Health 
Food and Nutrition Planning 
Human Resources 
Strategic Planning 

LUCAM 

202.8 
184.0 
114.2 
74.0 
59.4 
72.1 

282.2 

101.8 
42.9 

202.8 
184.0 
114.2 
74.0 
59.4 
72.1 

282.2 

101.8 
42.9 

100 
100 
100 
100 
100 
100 
100 

100 
100 

184.5 
1950 
105 
58.4 

12.2 

1670 
32.1 

1.0 

171.6 
180.0 

9.4 
57.4 

11.3 

158.6 
30.2 
0.8 

93 
92 
90 
98 

93 

95 
94 
80 

220.1 
1,148.3 

16.0 

67.0 
2.885.7 
1.0016.5 

8bu, 
44.0 

111.4 

170.3 
721.7 

6.8 

38.9 
1,989.2 
1,106.1 

405.3 
366 

80.7 

77 
63 
43 

58 
69 
58 
47 
83 

72 

387.3 
599.' 

1,273.0 
148.4 
59.4 

151.3 
3,167.9 
2,073.5 

989.3 
87.9 

1114 

374.4 
534.3 
845.3 
138.2 
59.4 

122.3 
2,271.4 
1,264.7 

537.3 
80.3 

80.7 

97 
89 
66 
93 

100 
81 
72 
61 
54 
91 

72 
1,133.4 1,133.4 100 60.7 619.3 94 7,2544 4,555.6 63 9,G48.5 6,308.3 70 
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El Instituto de Nutrici6n (1e Centro Am6rica y Panain (INCAP) 
desea agradecer a todos los organismos internacionale.i y guher­
namentales, al igual que a todas las entidacles privadasy ppersonas 
particulares queen un u olin forina brindaron su valioso apoyo al 
cumplimiento (le e 1989.sus programas de tra ajo durante elafio 

Agenda Internacional para elDesarrollo (AI), E...A.)
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National Institutes of Ihealth (NI It/Stanford University (U.S.A.) 
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DIRECCION 

D~r. Luiis Octav io Angel, Nli dico y Ci rtiia ii, Un iversidad dt, Sani Carlos dt, Guarrtemrala, 
NISP, Universiiird dviP'iirto Rico. 

COORDINACION D)E COOPEIACION TEMC~A 

Dvr. Aritulfo Niigierri, MWdicu y Cirtualno, Urrivvrsidmd Niiiial ,\utr'iruria de Nicrgria, 
Maristria enrSaluii Pfiliia Nut riciuir, Unrivirsjidad do'Sati Carluis dei(;irtaiilr. 

Liedai. Luz Anigela Artiindiirgr, ILici'iciatrira vii Nut ritiei Y Diiitfica, U-iivt'rsidadu 
Javeriaria. Ilui, (uliila. 

St.. .Julmo Ilejrno, I,icciiti L-11(itiaCUS EUOIjI6ZIliic aldiiat), dver lnjvrjila 
Cosata I?ici. 

Ljcia. V'iliuir IniC eit'r CHi. Litieiiiiit ra iii [Airerivria, Uii-i-sr~idai Nional dv 
II ioii, ('iloii, M.\I ti a ii liiud I'1icai ciii Eniasis (,ii Nut riiiii MaI~terniniriti i, 

Uijin-idiili do Sani ( 'iiuaI' ;irirt . 

D~r. Nligiel I Divilai. M I 1l ii v ( '11-11J:,ruII'iilj;tIi;ii, l'iridiad Naioural A\iit~niaiir~ dci 
I Ionrdirras. 

Lic. I lictnt' Alfredo Itvhi'veria Ayala, Iictiiat nra vii ( iclicias dv la ( 111iiiiirjc6c6iur, 

Dri..Juan *Jaicobo Erdiinger, 1%16iiii v Ci'it (';It I(nSiia:ii, (1IiVCIsifI;ii (It'Sa1r1 dV Giirii­
iirli, Pisgradill) PnIiat ri;. unr11ilI spilal liI do Miexic 1 

Licuia. Crm~eni Guevara, I.ciiii turn ici cia. Stit-ile. I iivaiu tIt Paairi, 
iaeat ria ('11Sii Iuodif 1uic 'vm;II Fai(? CIRmig41 'I a N~ici. 

L icta. NiiIl E Ienit I Ierrera ,I a cIII)I IT1 (117 (II'e it., Ii (.ii ii, ii(rI iiti~crrIca 

itaH abiana, wa 

Lictiri. Maria tie Jesfis NMnjjic, ILiinialim orunEnfiriiictii. I rijvoridui Nccjciiial de 
Ilfgutui, (olliiia, Nbuitr ia in Aii i (iim Edicit icri. I 'iivvriilri de Nirvi NMxiii, 
Aluuen'rutr, NMN,E. IA. 

IDr.A n Mozr iv(i iriini, Unrivcrsilad iiNcirruildvi' l Silvauluir. I'istgradi err, nfit es. NI 
('.riiiligriv ii~tr iiiI lisi it tit .:lv.;uii'ii d Segirridl SoialEl Saixuihir, Nauisiria 

or fl l~~~~r. tjst() PEna, NIvi 'iprulit-I iiicrl ii ai('nlI'iiisail il (1I i(ait'rnli 

Nines! ia en Adiiii.,i rair Sarlita t. I Tiis~.iIa llnt (It, VcIlti/tiila. MI I IUriiversi­

daIc('u'ilniNtv rvn, A J 

D~r. Eniuie Rodrliiguez', M( diroN Iir-rijnli, UniversI"Ia h! Sain ( uric (IL' (Irii'rrrulri, 
%IniWitI i VISaluul lulia vNut ri'iirin runiaio, I niivirsjliil ilSari ('rrli,s l(-rnitcimiilui. 
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Dr. Luis Octavio Angel, Physician and Surgeon, Universidad tieSin Carlos ticuate­
nma!a, Master in Public Hea!th, University of Puerto Rico. 

FECILNICAL COOPERATIONCOORDINATION 

Dr. Arnulfo Noguera, Physician and Surgeon, Universidad National Aut6nina de 
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Licda. Luz Angela Artumd,; tga, Licentiate in Nutrition and Dietetics, Universidad 

Javeriana, BogotSi,Colombia. 

Jul io'Mr. lejarano, Licenciatei' in Ecinoruics (candidate), Universidad de Costa Rica. 
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l)r. Miguel 1)Divila,Phy-sician and StL'geii (Pediatrician), Univeidad Naciinal Aut6nonma 
teI londuras. 

Lic. Il6ctorAlfretlo Echeverria Aya ia, Licentiate in Communicatimon Sciences,Univer­
sm:dml d0 Vale de Guatemala. 

)'. ,Jua Jacobo Erdnienger, Physician :ald Surgeon, Universiad (t' Sai Carlos de 
Guatenala, Postgraduate Studies in Pediatrics, I lospital In.ntil de Mkxico. 

Lictia. Carmen Guevara, Liccrciate in Socil "'iVIneis, Unive'rsidild d Panainui, Masteri', S()cioI.k' Uniwi-rsidmi Rodihigo Fact(),C..a Ricai.
 

I.icda. Nubia Ekcn iHer'era l'&rez, Licenciate in Teaching Science, Universidad 
Polit~enica de NicairiA4 .,, Master in Public Admin, ratmtion, Instituto de I)esarrollo de la 
Salud (IDS , I labana, Cuba. 

Li cda. Maria de ,lecssMojica, I.i'enci;te in Nur:,ing, Ui iversidad Nacioimnal ti' ilogit t,
Coloibia, Master in Teaching Admnii.stratim, University of New Mexico, Alblouquerque, 
Ne".' Mtexit, U.S.A. 

Dr.Adhn Montes, Physician anid Surgeon, Univcrsi dad N acioal de Ei Slvaidor, Post­
graduate in Gynecolok' and Obstetrics, Instituto Salvidolreftii de Seguiidad Social, El 
Salvador, Master in Public Ilealth, EscuIel (u'Salud Pdlblicl (t' M"'xico. 

I)r. Francisco P ine(a, Physician aii d3S r;t let.n,Uiiiversi daoileSani Carlos G uatemiala, 

Master in Sanitmoy Administration, Univ'rsidad Centnil detVenevtiela, Masler in Public 
Ileth, Tuiane University, New Orleans, LA, U.S.A. 

Lic. Tito Iivera, Licenciate in Business Administration, Universidol (i0 San Carlos It 
Guatemala. 

)r. Enirique lodriguez, Ph'ysician wml Surgeon, U niversidad it. Siil ('irhOs dt'GiiatL.­
malt, Mlaster inPublich Ihahih and Nutrition (candidait. Ulgiv.'isiiid de Sii 7arhii's d'Gtuatt-emah[.t
 



ura el Psirologia, U niversidad diLic. Carl os It osales Ecievarria, Licencist I Costa Rica. 

Lie. Aex is Vargas Crird eas, Lictnciatur en Ciencias Ptl iticns, espetinlidad en Admi­
nistrcin Pfilicit, Universidmi dic Costa Ric , Maestirit en Admini.,straei6n Eductitiva, 
Universidad del Vale, Colmthiit. 

COORDINAGION DEFO1IMACION YDESARROLLO DE REiCURSOS JIUMA-
NOS 

Licda. Eirneistinla Ardim Q., li.iceniatura en Nutricitin, Uitivcr-sidad de Sin Carlos de 
Guateinail, NI testrna en Edtwacitn t Investigacita Edtucainvs, U niversidad del Valle de 
C tlisteinis. 

Lic. F61ix Cast illoILicenciatntra- Antroplogiit, Univeritiad ti, San CarlIos de Guate­
mna, Mbcstria er %dininistrci6nEdicativa (e'andidato), Universidmd del Valle de Guate-

Licda. Iledi i)eilill, l.iceneiat turs en Nutrici~n, Univcrsidatd tie San Clthts deGustenlail, 
Maest tia in Saluid Pfblit con ell Nut rit'i6n y Msitcrimitiant iil,I Iniversidad de Sant'Entais 

Carios de (it et ti. 

itr lud, Universidaid 
viilunra ci Nutrici(m, Universidid ,J;vtri;mt, Cttlotntiia, Macstri. en Salud Piblica, con 
Ctticnrt'tin en Epidt-inithtgi;i. tiivt-;laui tivt Puerto Ricoe,E.U.A. 

Licda. ,Myria: Iuiz, l'lnn "c tSa t Antioquiii, Ctlombia, Licen-

COORDINACION M)EINVESTIGACI(N 

I)r. Iafiel I'lores. l.ict'iatua ,ii Nut rieitn, Univursidatd tIe Stin Carlos tie Guatemala, 
Mistrsinit en Estttistit' i Aplic;tid, I nivtrsiatid l Etsldo tie lui.sitia, Baton Rouge, L.A., 
l)ctoradEt en Stiltd Pblicen ]iov.ctiti it'a, Ulnivtrsidad de Califirnia, Lta Angeles, CA., 

E.LT.A. 

Ig. iMario Melgar, I ngtitr-o Atgr 6,ito. I !iicrsidati dt SMatCarittS ,It Guittematlt, MS ci 

)r. Peter R ussell, MA en NIatemtt{ticas. Ulniversidmi tie Emoy, Pitl) en Matemiticas, 

UnivtrsilidI dc Illitn is. Uria;u , IL, E. .A. 

Ir. Iticardo SibiHin, lienitut tin Nat rititi, I tnivcrsilltd dtn arts ti Guttemali, 

MA en Etalisticus, I ivtrsidail Estat! it Luisitti, itoi Rouge. LA, I)octorado en 
Estatisti';t, Itnivcrsidtd Estatl; de L[ji tti;m, EI .A. 

Lic. ,Jorge Arturo Matut e Flores, l i t ur n i~,,gi, Univcrsidlid deSan Carlos 
it' Gittmcrl, NMtstr ia en,itiomci ri. IUiiversidd d Cotrnell, Ithaiti, NY, E.I.A. 

DIVISION DE ADMINISTIACION 

Ing. I hnrutiun S.nutl(-z (Garcian.,lgenicro t'tvtreittI, Universidl tie Chile, Macstria ell 
Il. ificiin Ectmmic;t, Ilnivrsidi di (dvhilt,, 1itist ri; (ii Fitmizas, Uniiversititd Frmt­
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Lie. Carlos Rosales Echevarria, Licenciatc in psychology, Universidad de Costa Rica. 

Lie. Alexis Vargas Cirdenas, Licenciate in Political Sciences, with spTialization in 
Public Administration, Universidad de Costa Rica, Master in Teaching Administration, 
Universidad del Valle, Colombia. 

COORDINATIONOFFORMAL EDUCATIONAND TRAINING 

Licda. Ernestina Ard6n Q., Licenciate in Nutrition, Universidad de San Carlos de 
Guatemala, Master in Education and Teaching Research, Universidad del Valle de Guate­
mala. 

Lie. F61ix Castillo. Licenciate in Anthropology, Universidad de San Carlos de Guatemala, 
Master in Teaching Administration (candidate), Universidad del Valle de Guatemala. 

Licda. Iledi Deman, Licenciate in Nutrition, Universidad de San Carlos de Guatemala, 
Master in Public Health with Emphasis in Nutrition and Mother-Child Health, Universidad 
do San Carlos do Guatemala. 

Licda. Myriam Ruiz, Health Planner, Universidad de Antioquia, Colombia, Licenciate in 
Nutrition, Universidad Javeriana, Colombia, Master in Public Health, with Concentration 
in Epidemiology, University of Puerto Rico, U.S.A.. 

RESEARCH COORDINATION 

Dr. Rafael Flores, Licenciate in Nutrition, Universidad de San Carlos de Guatemala, 
Master in Applied Staistics, Louisiana State University, Baton Rouge, LA, U.S.A., PhD in 
Public Health Biostatisocs, University of California, Los Angeles, CA, U.S.A. 

Lie. Jorge ArturoMatute Flores, Licenciate in Biology, Universidad de San Carlos do 
Guatemala, Master in Biometry, Cornell University, Ithaca, NY, U.S.A. 

Eng. Mario Melgar, Agronomy Engineer, Universidad re San Carlos de Guatemala, MS 
in Statistics, Postgraduate School, Universidad Aut6noma de Chapingo, Mxico. 

Lie. Ilumberto M6ndez, Licenciate in Public Accounting and Auditing, Universidad de 
San Carlos do Guatemala. 

Dr. Peter Russel, MA in Mathematics, Emory University, PhD in Mathematics, University 
of Illinois, Urbana, IL, U.S.A. 

Dr. Ricardo Sibriin, Licenciate in Nutrition, Universidad de San Carlos de Guatemala, 
MA in Statistics, Louisiana State Univerity, Baton Rouge, LA, PhD in Statistics, L(oisiana 
State University, U.S.A. 

ADMINISTRATION DIVISION 

Eng. Ilernfin Sanhueza Garcia, Commercial Engineer, Universidad de Chile, Master in 
Economic Planning, Universidad de Chile, Master in Financing, Universidad Francisco 
Marroquin, Guatemala. 
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Ing. Berta PatriciaCastillo Avila, Ingeniero en SistenIas, Infornifitica y Ciencias ela 
Comunicaci6n, Universidad Francisco Marroquin, Guatemala, Mastria en Ciencias de la 
Computaci6n, Northeastern University, Boston, MA, E.U.A. 

Ing. Luis Roberto Furlfn, BS en Ingenierfa ElVetrica, Universidad de Bucknell, Lewis­
burg, PA, E.U.A., incorporado como Ingeniero Electricista, Universidad de San Carlos de 
Guatemala, MA en Fisica, Universidad de Temple, Filadelfia, PA, E.U.A. 

Lie. Danilo B. Mejia Pimentel, Licenciado Contador y Auditor Publico, Universidad de 
San Carlos de Guatemala. 

Lie. Ram6n Mendoza, Lirundatura en Administraci(n de Emprvsas, Universidad Naciod 
Aut6noma de Nicaragua. 

Llcda. Carmen L. Morales Reyes, Licenciatura en Psicologia, Universidad Rafael 
Landivar, Guatemala, Maestrin (MagnaCum Laude) en Recursos Ilumanos, Universidad 
Francisco Marroquin. 

Lie. Gustavo Adolfo Morfin Portillo, Licenciatura en Contaduria Pfiblica y Auditoria, 
Universidad de San Carlos de Guat'mala, Licenciatura en Sociologia (candidato), Universi­
dad de San Carlos de Guatemala. 

Lie. Julio C6sar Ortiz Pinto, Licenciatura en Contaduria Pl'blica y Auditoria (candi­
dato), Universidad Rafael Landivar, Guatemala, Licenciatura en Administraci~n y Conta­
bilidad, The Bernard NI. Baruch Collegeofthe City, Univrsidad de Nueva York, NY, E.U.A. 

Lie. Arturo Pahnieri, Licenciatura en Mercadotecnia, Universidad l.afael Landivar, 
Guatemala, T~cnito Universitario en Publicidad y Mercadologria, Universidad Rdafel Landivar, 
Guatemala. 

Lie. Julio Luis Pereira Beckman, Licenciatura en Economia, Universidad de San Carlos 
de Guatemala. 

Ing. Mario Roberto Reina Alonzo, IngenieriaMecanicoElect icista, Universidad deSan 
Carlos de Guatemala. 

DIVISION DE GIENCIAS AGIUCOLAS 

Dr. Luiz Gonzaga Elias, Ms en Farmacia, Universidad de Belem, Parr, Brasil. 

Dr. Ricardo Bressani, BS en Qulmica, Universidad de Dayton, IS en Bioquimica, Iowa 
State College, PhD en Bioquimica, Universidad de Purdue, West Lafayette, IN, E.U.A. 

Dr. Carlos e. Acevedo, Licenciatura en Ciencias Quimicas y Farmacia, Universidad de 
San Carlos de Guatemala, MS en Quimica, Universidad de Bonn, Alemania, PhD en Ciencias 
Naturales en Bioquimica, Universidad de Bonn, Alemania. 

Licda. Concepci6n de losque, Licenciatura en Biologia, Universidad del Valle, Cali, Co­
lombia, MS en Ciencias y Teenolog-i de Alimentos, Universidad de San Carlos de Guate­
mala. 

Dr. loberto Cuevas, Ingeniero Quimico, Universidad deSan Carlos de Guatenmala, MS en 
Ciencias y Tecnologia de Alimentos, Universidad de San Cads de Guatemala, MS en 
Ingenierla Quimica, Universidad de Illinois, Urbana, IL, I hD en Ciencias deAlinientos (In. 
genieria de Alimentos) Universidad de Illinois, Urbana, IL, E.U.A. 

Ing. Arnoldo Garcia Soto, Ingeniero Agr6nom,, Universidad de San Carlos de Guate­
mala, MS en Ciencias y Tecnologila deAlimentis, Universidad de San Carlos de Guatemala. 



Eng. Berta Patricia Castillo Avila, System Analysis, Information and Communicat ion
 
Sciences Engineer, Universidad Francisco Marroquin, Guatemala, Master in Computer Sci­
ences, Northeastern University, Boston, MA, U.S.A.
 

Eng. Luis Roberto Furlfin, BS in Electric Engineering, Bucknell University, Lewisburg,
 
PA, U.S.A., Incorporated as Electrical Engineer, Universidad de San Carlos d Guatenala,
 
MA in Paysics, Temple University, Philadelphia, PA, U.S.A.
 

Lie. Dai'Mo 1. Mejia Pimentel, Licenciate in Accounting and Public Auditing, Univer.
 
sidad de San Carlos de Guatemala.
 

Lie. Ram6n Mendoza, Licenciate in Business Administ ration, Universidad Aut6notna de
 
Nicaragua.
 

Lieda. Carmen L Morales Reyes, Licenciate in Psychology, Univvrsid L-dl Landivar,
 
Guatemala, Master (MognaCainLaude) in Human Resources, Universidad Francisco Ma­
rroquln, Guatemala.
 

Lic. Gustavo Adolfo Moris Portillo, Licenciate in Public Accounting and Auditing,

Universidad de San Carlos de Guatemala, Licenciate in Sociology (candidate), Universidad
 
de San Carlos de Guatemala.
 

Lic. Juljo C6sar Ortiz Pinto, Licenciate in Public Accounting and Auditing (candidate),
 
Universidad Rafael Landivar, Guatemala, Licenciate in Administration and Accounting,
 
The Bernard NI.Baruch College of the City, New York University, NY, U.S.A.
 

Lie. Arturo Palmieri, Licenciate in Marketing, Universidad Rafael Landivar, Guatemala,
 
University Technician in Publicity and Marketing, Universidad Rafael Landivar, Guate­
mida.
 

Lic. Julio Luis Pereira leckman, Licenciate in Economics, Universidad de San Carlos
 
de Guatemala.
 

Eng. Mario Roberto Reina Alonzo, Mechanical Electrician Engineer, Universidad d
 
San Carlos de Guatemala.
 

DIVISION OFAGRICULTURE AND FOOD SCIENCES 

Dr. Luiz Gonzaga Elias, MS in Pharmacy, Universidad de Belem, Patil, Brazil. 

Dr. Ricardo Bressani, 13S in Chemistry, Dayton University, MS in Biochemistry, Iowa 
State College, PhD in Biochemistry, Purdue University, West Lafayette, IN, U.S.A. 

Dr. Carlos E. Acevedo, Licenciate in Chenistry Science and Pharmacy, Universidad de 
San Carlos de Guatemala, MS in Chemistry, Bonn University, Germany, PhD in Natural 
Sciences in Biochemistry, Bonn University, Germany. 

Lieda. Concepci6n de iosque, Licenciate in Biology, UniversiO-.,i del Valle, Cali, 
Colombia, MS in Food Science and Technology, n iversidad de San Carlos de Guatemla. 

Dr. Roberto Cuevas, Chenical Engineer, Universidad de San Carlos dt Guatemala, MSc 
in Food Science and'l'ech nology, U niversidad cieSan Carlos de Guatemala, NIS in ChemicalEngineering, University if Illinois, Urbana, IL, PhI) in Food Sciences (Food Engineering),University of Illinois, Urbana, II,, U.S.A. 

Eng. Arnoldo Garcia Soto, Agricultural Engineer, Universidad de San Carlos de Guate­
mala, MS in Food Science and Technology, Universidad de San Carlos de Guatemala. 
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Ing. Roberto Jarquin, AgrtOnmo, Escuela Agricola Panamericana "El Zamoraio", 
Honduras, BS en Zoot ecnis ( Aninmal I lushan dry ), Universidad de Florida, Gainesvillh, Fl, 
E.U.A., NIS en Nutrici6n Animal (An imal Nutritioni), Universidad de Rat gers, New Brun­
swick, NJ, E.U.A. 

Ing. Leonardo De Leen, hI gei iero Quimico, U niversidad dt San Carlus de Guatemala, 
MSc en Ciencias y Teenologia de Alimentos, U iiversidad de San Carlos de Guatemala. 

Dr. Mario Roberto Molia, lictunciatura en Ciencias Quimicasy Farmacia, Jn iversidad 
de San Carlos tie Guatemala, NIS en Milroiologia d, Alimmonts, Universidad do Reading, 
Weyhridge Surrey, Irnglaterra, Pi'hD en Ciencias d Aliment os, U iiversidad dv l"itgers, New 
Brunswick, NJ, E.U.A. 

Dr. Miguel Angel Oct iz Mart inez, Nidico V,'t rin ario Zjot eon ista, Universidad do Sari 
Carlos le Guatemala, MSc vn Cietnia:i die Alimtnos y Nut ricifn An nial, CESNA/INCAP, 
Guatemala. 

Licda. Brenda Hios, Licenciatura vn NutriciCn, Ulaiversidad de Sam Carlos doGmatltala, 
MA en Alimentaci(m, Nutrici(o y Aidlisis Scnsrial, Ujniversidad die Manitoba, Catdli. 

Ing. ,Jaume Sosa, tigetjiero Agr~iouiot, Uiniversidad de Sall Callos deIGuatemala. 

DIVISION DE NUTRICION Y SALUD 

Dr. lferniin I. I)elgado, NI-dicoy Cirujano, Uitiversidad do San Carlos do Guatemala, MS 
en Salud Pfihlica, U aiversidad de Ilarward, Camliridge, NIA, E. U.A. 

l)ra. Rosa Amurrio, BS Universidal ill Val Id Guatetila, M('dici ' Cirujana, Univer­
sidad Franciscit Marrofquin, Guat 'usa. 

Dra. Maria hebeca Arrivillaga, W'iuo y Cirujiio, Utniversitlad de SEan Carls de 
Guatemala, Postgrado etn Pt-diatria. IGGS, Phstgrad, en Neonst(logia, Universidad de 
Chile, Maestria ein I)t incia Ufiversitaria (atlidato), Uhiversidad de S-an Carlos tie Gua­
timala. 

Dra. Maria Elizabeth Paz Castillo de Bocaletti, Ndico',' Cinijan,, Utniversidad de 
San Carlis dv Guatemala. 

I)r. Erick Boy Gallego, MC'dico v Ciraja no, Universidad dS:in Carlos de Guatemala, BA 
enr Literatur , Utiivtsidad de Ilayiir, Waco, 'rxas, E,.A. 

Lieda. Patricia C cieres NMo tiel, l.icutmiatura en Quirmcat y Biohbgia, Utiversidad de 
Saii Carlos dv Guatemala. 

Licda. Floridaina Cano, licenciat ura en Quimicay Biolgia, Universidad de San Carlos 
de Guatemala. 

Dra. Alma Carola Castafieda Orantes, NICdico y Cirujato, Uitiversidad de San Carlos 
doeGatit eimla. 

I)ra. Ililda Castro, NI',dicmuy Ciru.jar. Universidad dt- Victa, Austria. 

'N l)r. Francisco Chew, NI'dico y Cirajan a, Uni'.'ersidad Id Sat Carlos de Guattmala, 

Postgrado t, I'ediatria, IGSS, Sul-u-,petcialidad ii Gastrttenr,)gia ['cdiitrica, IHospital 
Luis Calm, Nfackttta, Uttivt-rsidad dt Chilv. 

Licda. 'MariaE'lena Claros, l.c'ncia;t:ira ii 'l'rahaj: Social, iivrsidad F'itg(',iiea, Sari 
Salvador, El Salvador. 



Eng. Roberto Jarquin, Agronomist, Escula Agricola Panamrericana "El Za10oranh',
 
londuras, BS in Aninmal llushi'?,dry, University of Florida, Gainsvillh, FL, U.S.A., MS in
 

Animal Nutrition, Rotv,vr; Uni%ursity, New Brunswick, NJ, U.S.A.
 

Eng. Leonardo De i,.,6n,Chemncal Eng;nicr, Universidad de San Carlos de Guatcrnala,
 
MSc in Food Scienc, r:. d 'l'e,:n0olo0i, Universidad de San Carlos dv Guat-meala.
 

Dr. MarioR. Molina, Licenuate in Chemical Sciences and Pharmacy, Universidad dlSan
 
Carlos de Guatemala, MS in Food Microbiology, University of Reading, Weybridge Survey,
 
England, PhD in Food Sciences, Rutgers University, New Brunswick, NJ,U.S.A.
 

Dr. Mig-el Angel Ortiz Martine7, Veterinary Physician and Zootechnist, Univermidad
 
de San Carlos (ICGuatemala, MSc in Food Science anl Animal Nutrition, CESNA/INCAP,
 
Guatvenala.
 

Licda. Brenda rios,Licenciate in Nutrition, Universidad de San Carlos de Guaternala,
 
MA in Food, Nutrition and Sensorial Analysis, Manitoba University, Canada.
 

Eng. Jairne Sosa, Agronomist Engineer, Universidad (ICSan Carlos ticGuatemala. 

DIVISION OF NUTRITION AND HEALTH 

Dr. IlerniinL. )elgado, Physician and Surgeon, Universidad deSat Carlos de Guat emala,
 
MS in Public Health, I larvard University, Cambridge, MA, U.S.A.
 

Dr. Rosa Arnurrio, 1S Universidad del Valle (I Guatemala, Physician and Surgn,n,
 
Universidad Francisco Marroquin, Guatemala.
 

Dr. Maria Rebeca Arrivillaga, Physician and Surgeon, Universidad lie San Carlos de 
Guatemala, PostgraduatecSt uiles inPediatrics, IGSS, Postgraduat eStu(lies in Neottat olo,', 
Universidad de,Chile, Mast, r in University Teaching Sciences (candidate), Universidad de 
San Carlos (ICGuateiala. 

I)r. Maria Elizabeth Paz Castillo de localetti, Physician and Surgeor, Universidad 
IeSan Carlos de ( ailtirl~lhi. 

Dr. Erick Boy Gallego, Physician and Surgeon, Universidad dc San Carlos (ieGuatetnala, 
BA in Literature, Baylor University, Waco, Texas, U.S.A. 

Licda. Patricia Cficeres Montiel, Licenciate in Chemistry and Biolog.y, Universidad de 
San Carlos di Guatemala. 

Licda. Floridalina Cano, Licentciate in Chemistry and Biology, Universidad (ieSan 
Carlos de, Guatt roala. 

Dr. Alma Carola Castafieda Orantes, Physician and Surgeon, Universidad d(I San 
Carlos di' Guatemala. 

l)r. Gilda Castro, Plhy:;ician and Surgeon, University of Vienna, Austria. 

Dr. Francisco Chew, Physician and Surgeon, Universidad (ieSan Carlos de Guatemala, 
Postgraduate Studies in Pediatrics, IGSS, Sub-specializat ion inPediatric Gust roentterology, 
Ilospital Luis Calvo Macken na, Universidad de Chile. 

Licda. Maria Elena Claros, Lcentciate in Social Work, Universidad Evarglica, San 
Salvador, El Salvador. 
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I)r. Jos RlAmiro Cruz, Licciaturau n Qufinicay lliologia, Universidad deSan Carlos de 
Guatemala, MS en Ciencia en Sal tit Pflica 'l'ropical, Universidad tie II arvard, Cambridge, 
MA, DSc en Ciencia tn Vinolgit e Inmnmnologia. Univtriidad dhI itrvard, Cambridge, NIA, 
E.U.A. 

Lieda. Carmen Wirtlano, LIcenciatura en Nutrici6n y Diet~fica, Univershdad de San 
Carlos de Guat emala, MS en Food and Management Science, Universidad de Londres, 
Inglaterra. 

Licde. ulis Elvir, LicenciatUra in AdrinLstrai6n P11blica, Uivensidad Nacional Aut6noma 
de Honduras, Mar'stria en Adininstraci6n Pi'blica, Universidad de Costa Rica. 

Dra. America de Fernfindez, Mdico y Cirujano, Universidad de San Carlos de Guate­
mala, MNastria en Salud Piblika, Universidaddde Texas, Ilouston, 'IX, E.U.A. 

Dr. Alejandro Fuentes, M(dico y Cirujano, Universidad FranCiscO Marroquin, Guate­
malt. 

Lie. 1ector Ganero, Licenciat ura en Nut riciin, Universidad de San Carlos de Guatemala. 

Lieda. Teresita Gonzfilez-Cossio, Licenciatura en Nutrici6n lumana, Universidad 
Iheroamericana, Nkxico, D.F., Maestria en Nut rici6 Internacional, Universidad de Cornell, 
Itha;ca, NY., E.A., l)octirado en Nutricii'n y gpidemiilogia (candidata), Universidad de 
Cornell, Ithaca, NY. E.U.A. 

Dr. ,Jorge Iiermida, Mdico v Ciruja n, Universidad de Cuenca, Ecuador, Maestria en 
Investigaci(m y Adininistraci6n en Salud, Universidad Central del E..aador. 

I)r. Edgar i idalgo, Mhdicy Cirujano, Universidad deSan Caros de Guatemala, Maestria 
en Salhd l',hlica Y Nutrici6n, thniversidad de San Carlos de Guatemala, Maestria en 
Administraci(in t'Piblica, Uniiversidadti de San Carlos de Guatemala. 

Iictda. Elena Ilurtado, BS en i'sicihgia/Antropologia, Universidad d' Tulane, Nueva 
Orlkans, LA, E.U.A., N1PII en Salud P'tiblica, Universidad de California, Los Angeles, CA, 
E.U.A.
 

Dra. Alma Griseida ,JuradoAlvarez, Mdico y Cirujano, Universidad de San Carlos de 
Guatemala. 

Dr. ,Jorge Luis Lembeke l)iez, MWdico y Cirujano, Universidad Peruana, Cayetano 
Ileredia, Periu. 

Dra. Clara Zuleta de Maldonado, M'dico y Cirujani, Universidad de San Carlos de 
Guat emala. 

Lieda. Sonia Mercedes Arita Jima tie Massey, Licenciatura en Enfernierfa, Universi. 
dad Nacional de BIogutA, Col,intia, Muestria en Administracie'n en Edueaci6n, Universidad 
de Nutrvo NIxic-,. Albuquerque, NNI, E.U.A. 

)r. I'afii Melgar, Midico VCirtujano, Universidad ie San Carlos de Guatemala. 

lr. Ivin Mendoza, 16ic,, y Ciritano (Pediatra), Universidad de San Carlos de Guate. 
mnala, Maes.tria en Aliimentaci(,n N'Nutriciti en Salud, Universidad de San Carlos de 
Guatim;ala. 

Dlr. Carios Mig-iel Morales, MNdicoy Cirujano (Pediatra), I niversiclad de San Carlos de 
Guatetialah. 

Licda. Patricia Pailma, Licenciatura en Nutri;6n, Univtrsidad de S'n Carlos de Guate. 
nla]ma.
 



Dr. ,Jos6Ramiro Cruz, Licenciate in Chemistry and BioloLW/, Universidad (it San Carlos
 
dteGuatemala, MS in 'Tropical Public HIealth Science, tIarvard University, Camlbridge, NIA,
 
DSc in ViroloU, and Imnmunolokv Sciences, larvard University, Cambridge, MA, U.S.A.
 

Licda. Carmen Drdano, Licentiate in Nutrition fnd I)ietetics, Universidad di Sau
 
Carlos tieGuatenala, MS in Fotd and Managenent Science, London University, England.
 

Licda.,Julia Elvir, Licentiate in Public Administration, Universidad National Aut6nomna
 
tieIlonduras, Master in Public Administ ration, Universidad de Costa Rica.
 

Dr.Atn6rica (Ic Fernfndez, Physician and Surgeon, Universidad de San Carlos de
 
Guatemala, Master in Public lhalth, University orexas, Ih,uston, TX, U.S.A.
 

I)r. Alejandro Fuentes, Physician and Surgeon, Universidad Francisco Marroquin,
 
Guatmala.
 

Lic. llector Gamero, Licentiate in Nutrition, Universidad de San Carlos de Guatenmla. 

Licda. Teresita GonzAlez-Cosio, Lienciate in luman Nutrition, Universidad Iberoameri­
cana, NIxico, D.F., NIaster in International Nutrition, Cornell University, Ithaca, NY,
 
U.S.A., Ph) in Nutrition and Epidenitilo v (candidate), Cornell University, Ithaca, NY,
 
U.S.A. 

Dr.Jorge llermida,Physician and Surgeon, Universidad de Cuenca, Ecuador,Master in
 
Research and Ihealth Adiniistratioa, Universidad Central dtiEcuador.
 

Sailn 

Master in Publf I halt hand Nut rition, Universidad (te 

I)r. Edgar lliidalgo, Physician and Surgeon, Universidad i Carlos tie Guatemala, 

San Carlos de Guatemala, Master in
 
Public Administratio, Univer.idal de San Carlos lie Guatemala.
 

Licda. Elena lcurtado, 13Sin Psyctohi w/Anthrolthgy, Tulant University, New Or. 
leans, LA, U.S.A., Master in Publich Iealth, University of California, Los Angeles, CA, 
U.S.A. 

Dr. A Ima Griseida .IuraIo A Ivairez, Physician ti nI Su rg4) n, Un iversitidttd ie Stn Ctaros
 
titGuatenmala.
 

l)r. ,Jorge Luis Lemlbeke lDiez, Physician and Surgeon, Universidad Peruana, Cayetano 
I liredia, Pteri. 

I)r. Clara ;uleta tIe Matinado, Physician and Surgeon, Universidad de San Carhs de 

Lieda. Sonia Mereedes Arita liiia de Massey, Licentciate in Nursing, Universidad 
Nacinal ti it i :4, Ctolillia. Mastei in Teaching Education, University of New Mexico, 
AlqUct rcjuv, NM,U.S.A. 

I)r. Pacil Melgar,Physician and Surgc.on, Universidad ctSan Carls tie Guatemnala. 

l)r. Ivtiii Mieloza, l'hvsician aind Surg'., IPediatrician), Universidad de San Carlos die 
Guateniala, Master in FoodiI and Nutritionin lntith, U".:versidad de San C' rlcs de 
G(hatelnala.
 

I)r. Carlo.sMiguel Morales.Physician and Sur 'etn (Pediatrician), Universidad ie San 
Carlos it Guatemala. 

Licda. Patricia Pal ha, 1l itciate inNut r itin, Universidad tie SanCarlos deGuatemala. 
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Licda. Mireya Palmieri, BA en Gttllei-nny Stciniga, Universidadtte Ess, ilaterrNIA 
en Politicas Latinotimericanas y Got)itiUiiiversitiaI Nbaetriatennt, de El.sex, Irglitterr,,
Pianiflcaci6n Urbanti-Reg'innal (eanrliidt), i niversiditd ( 'itt1ica tie ('hih. 

Dr'4. Gllcla de Pareja, Ingeniera Agrttnt in, I Ynversida itIa Rejtuilicea dt' Uni,,amy.hit NIS 

rn Estadistica, Universidad Estatal de hita, Arr,s, I0, Nil) en Estadistita, Uniwversidad 

Estat I de Iowa, Anres 10, E.U.A. 

Dr. Oscar Pineda, BS en Quircaniit N. Bi Universidad Ie Vandervilt, I'ihl)t.gia, en 

Bioqufmica, Universidad dteVaindervilt, N!tshvlh, 'IN,ET.A. 

Dr. Juan Rivera, Licenciatura en Nutriti~tn Nv(iticias ie, 1ttAlnienttts. Univtrsidad 
Iberoamericana, Mxic, 1).F., MS en Nut ricin, I ;t iversidad de(truthl. It haa.NY, Phi) evn 
Nutrici6n Interncionatl, Universidad de (i'rnefl. Ithaca, NY. E.U.A. 

Dr. Carlos Eduardo Rivera (Gilvez, I.ict-ieciatura ,(',I. , Tniversidadt v Cruja ut 

Francisco Marrotqui( , Guitertiala. 

Dr. Junio lobles, Wtficoy Cirijptrit, Univtrsititd d. San ('arlts tic G;at-jsl. 

Ing.Zillyham lojas, .ictiat tit en Ingtn 'nirit UllivesidadIndtistrial. de Ctosta Ritca, 
Especialista en Inftrnetica, 'nivvrsiidad dte)., tahia.MI'It tn I ellIrr tlit Itrnainal, 
Universidad de Ctrnell, Ithaca. NY, E.IV.A. 

Dr. Carlos Samayoa, Medico y ('itjttno, Utive..,tsd idtSan (Cwi'sd (tuattirlala. MS­
en Salud tfiblica ivtrsitl II, titcon Enflass en Nu ritin v Nat trritiai'nt it StIt ('arlt, 
Guatemala. 

Dra. BfrbaraAdelieid SchieberU oehring, ,NIidittv irujant ,I inivtrsidadiF'ra ncisco 

Marroquin, Gitatemala. 

Ing.Leiser Orlando SilvaSical, lngtniert t en Ci-titcias i, ];I Conputt-iin, Universidad 
del Valle de Guatemiala. 

Licda. Olga Ilebeca Torres llolafios, I ice'eitt ura ti i (ifica 1 ti1gect, Uitiversidad tiev 
San Carlos dieGuatemnalt, tornell,MaStria en Ilitiltgia Mt hicular, Universiidad tiv Ithaca, 

NY, E.U.A. 

Dr. BenjaminTlor-n. Mlico y C'rtian. Univer.,ilad de San Carlts ote Guateinala, 
Maostria (MA)en Fisiigiat, Univer-idaidie Ilarvard, (anbride, MA, 'il) vii Mettimlisni 
y Bioqtfiica Nutritional, Massathset,s Insttit tte g MA,iif''.t'h E..A.
i..,(anibritge, 

Dr. Lionel Vfisquez-Veliisquez, .Midic , ruj;rtt.it, Univvrs,,idad de San Carlts de 
(Guatemala,PhI) en Metabtlitsin, Nutrieiton:d, ni-t-rsidad d Cairititig, lnglattrra. 

DIVISION DEi PILANIFICACIONALIMENTARIA Y NUTICIONAL 

Dr. Maarten I.C. lmmink.BA (It Ecttnoiat UniverIsit)il dv 'alifornia, Itos Angeles, MA 
en Economia, Universidad dt Califtoriia, IlA, E.A, MSI' enit Nutriciin i-iternatittoal, 
Universidad de Cornel, Ithaa. NY, E.A., 'hl) en Ecttmtia, titversti; ( te IHawaii, 

E.U.A. 

Lic. Jorge Alarc6n, Ingeniero Estadistico, hinivursidad Agraria l.tMIinai la,L, Perfi, 
Microectotnia Agricola, Uni;er,idad Agraria li MIilina, Mil' ti i'ct(i ia,(Cntr I,, 
Investigavin y l)tcencia Eci(ticnss, A.C., M.xts,,. I).FI. 

WDr. Carlos Alonzo N(,tctt v t irjant,. ITtvtrsihid I(i San ('tlts ie (I;viatiakl,l,itten­
ciatura en I'vflago gia y'(:ivwias'de,la Eihnwaci6n. Uml~vvrsidad de,,';;m(arh i, dc Gi;aterliaa. 

Maurstra en Nldicin, Evtltihtti-itt . Invist iv;ti6r' I iiaversid;i dt \';ltitdvEtitva, 
Guattiali,. 
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Licda. Mireya Palmieri, BA in Government and Sociology, Essex University, England, 
MA in Latin American Politics and Govelrnment, Essex University, England, Master in 
Urban-Rural Planning (candidiate), I rniversidad Catfplicai de Chile. 

Dr. Gil(ia ie Pareia, Agro ,,iny E ngineer, Universidad de hi1tepiblica Ie Uruguay, 
Uruguay, IS in Stuitties, IiwaSt ti'tj11nivvrsity, Antis, 10, PhD in Statistics, lowa State 
University, Ameis, It). U..A. 

Dr. Oscar P inetda, 1)Sin ( liist anl Iiudiik,, Vandetrvilt Itnivej sity, Phll illloi)cheul­
istr., Vandeivilt, Na:,hville, TN,U.S.A. 
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Dr. .JUait Rivera, [LCiIit inl 'Nut rit im and Finl Science.s, Universidad Iberoaniericana, 
Mico,I.F., MS in Nutritimi, (inti-ll University, Ithaca, NY, PhD ilInternational 
Nutrition, Coirncll lJnivversity, Itharca, NY, U.S.A. 

)r. Carlos Eduardo Rtivera Ga lvcz, Licetnciat e Physician and Surge it, Universidad 
F+ralt'is )Mtrl 'tiin, (luattnuilit. 

Ir. .JunioRobles, Ilhys.ii;it, at Surgeon, Univet siditIetSan Carlhs IeGuat'tnala. 

Eig. Zillylaiti Itujas, I.icliati itn Industrial Engit viring, tlnivvr.idad di(VCista Rica, 
Iutmrtrn tim'Sji;dli.,t. thLimversjiIil de Cos't1 Rica, NPII in Intemmitimial I)'velpimnent.

tCOrnll l 
t 
nivcr.itv, Ithicat, NY. . .A. 

Ir. Carlos Sjaatiaxoa, lhsimnin anid Sirgeii. Calhis (it'Untversidad (It'Sal Guattmla, 
MSCin Puhlicl Ialth with 11"llljjh~i'i.ainNutrition and otlr-Chlui Ivihalth, Universidad (IC 
San Carhifsde Gutmtllah. 

Dr. itirbara Adelb id Sihieber (Goehring,Physician a lidSurgtx<in, Universitdad 
Nari~tiuin+tranui.+w(( (Gulidtenlal. 

Eog. Leisevr ()l+ aid Si lva Si eaI, Eigint-er it, Ciimputer Sciitnces, U niversidad lel Valle 
de Guattllll. 

Li cda. Olga Itebeea Torres IHlaos,i .ictmnciate tin Biological Chemistry, Schooml of* 
Chetnical Stitini t 'hlinmna', n:t,''irstiliit (it. Sat Carlhs livGuatenmala, Master ill 
Molecular IiiliighV. t, rt Uvirty, Ithacia,NY. U.S.A. 

l)r. BIenjamoii itnit l o,l'tl.h iit, Ltg,-iin, Uttiveriilat Sitl ( arhs it,Guatemala, 
i!(,)y. Ilarvard II n vetritv, i 

lBitilttt:ikt '.Masschtttls I ttit it, ititeltt'ihigy, Canbridge, IA,U.S.A. 

MA in P hyls itthridtgm, MA, Pil) it, Met ahtilistnand Nutritional 

I)r. Lioiel Visquez-Velasqoez, Pivsician ,itndSurgtitn, Universidad de San Carlos de 
Gitttmala Phl) inNutrti'nal Mt iltlist, (Citrimldge University, England. 

FOODAND NilT'!' 'I JON PIANNING DIVISION 
It. Maarten ID.(. Imink, BEAilEi'tmi,'v Utnivrnsity id'Califtrnia. lis Angeles, MA in 

ir (i' L.os Ange-les, CA, 
Ciri1li Iniw r,ritv, Itmha,', NY, U.S.A., l'hl)it Ectn,,''I, University itIla ... U.S.A. 

Efottimny, tnwcvrs.ity alit'rtnial, MI'II, in International Nutrition, 
ii, 


Lie. .Jorge Altrttrvn, Stiitie-t 'ml Fltgimiir, Inivi-rsidad Agraria La Nilinm, lisa, Pertf,Agriculturt, nwcntm'r,t,' IfrnivtrsidI Agraria La Mimlina, Master it, Eitnttt,,i, Centi o tie'tt, 
Invt,liti-..,, E mttt~a]:.A C7.,Me'xim,,5 llllil'a I).F . 

Drn.(CarlosAhloozo, P'hv~ t,'imi Sa w-miq:, I 1nwciv di, 'SC 11v, ,,id;,d (- r dr uatellala, 

Litn-111-1:;tv' Jl ;l EId I[ ;0t 'tlttr. Ut!ll to I-,11 lltive~l~piadt. Catllo-,del I'(tlt-'llabt 
Na.tr inl i,iiviiii'-ti,. E'vlti'11;11111,l1 'lt't'hilg kmiie'.'rch, Unliv.'ribldaValhvde,hc 

G1t1411'llud:1. 
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Dr,. Edinindo Alvarez, WI~ditn y CirujauVitnoUivt'riiaid (I Si t r a ut G atetnmia, 
Mta~tri vii Salud( Pt'ihIjct (-on E tiaatis ent Nut riciin y' Matriuuiniantil. I niivvrsidald (IVSin 
Ctirlna dI' Gtainit. 

Lictda. Anai Rosai Camipos, ictisit. Inst ittn ult Nuti-rio ti -u'lttos Aires, Argvnt ma. 

I.i c. Nttiio Corderto Rodr'igiuez, Lttti iut jnii ii t ' tui ce niversidad 
tIV Costa Rica, Egt'sittdn vin Agronotniit, Uttivursidiai die ('omith ita., Niestri viitCninunittt­
vi(un Etittatva con Enfiats en i'rnhietnas del ih'smtroiiit, Untiversiitt iliteromaittricttn, 
Nexico, I).FI., iPtstgratii cit ('omtriici6tt Agricolat, Universidii ie ('ittjiitgo, Mexicut. 

LiCdti. 11-111a lESCOhutr I., L~jittcimttt'ra -itNutriiimt y iw~ica, Untiversititi t-ional dt-
Ciultintima eittrant y Nut rici~ri, Unjvur,,itit Jitverima, litgiti Cutluin­Alirivnit-ct~r 

Inzg. Fernuanido lNa it. (t, CarlosFu eintes' NI ohr, In gcnuci~ Mii Universidadt Sim (it, 
('tuteinmaa Vtstgradn en I ngenieri Mfeciinitai y Adruinist raci6n, Universidai die Nantes, 
Era iciai. 

Licdu. Mara't de, (a1 judo. Liciticiatfura en Nut rijin Vivisitiat de' Sim Orins dei 
(iitterila, Nhctest na en Sitti iPuitictt -onl Eniisis en Nutriiin Y Nlttturtrtintit ii. Ui~ver­
sitiatid im Cnatta ed iii iteitai. 

Li('. Leuuuiil ( iGaui'zliu, Eduiiidoir et Saluti Piuit Em-cttia ie Stilijriii Ifntiversititt dle 
(iiOit.NIS t'l i'etgigi;1 conl Esjttciiisi i Atitiinsti cittt Edtcati (caritliatog, Univer­

lng. ,JotSe MIigiel Guerra Sainudovail, Ingtnit-ro Qtiiiut Untiversidl di' Sim Cuiros de' 

I.i ctii. .J ii MarIi L tn Nut riti(tn. Vjt irhi Co liege, Im.Cioutse, NVI,I'mis Iitt'rciatunra 

D r'.lliiia Espeant u'ui' 1 t ON' in .iversiiliadd i'iiiii. Nlic (irijant N' itat1i [10 tittg ii 

D.clinI~it 'rtivi 6li, Itt-ito iu n ittti-ini (-it Ftgmta, nivsii di'vaNI 'jt 
antiolmI ;iitt it Mitli rt-1 Sadii Pl' aictt 'littin it deiiv'it Y aitit ut~iricimi 

~ieinn Eilicit, Al. 

lDr. Alfinio Maa N.i Uiv isiit-is "ttvns ititttmnvii lriit IrtNluiiculg' Y tuttitio 

Lla~. Marlia Tiereisa MeHA ~Itt-ti( !ttlt I 'ittititit ct~muf ti -itt SIttliit ('iide NewSil 
c.il lii'nue 

,i~t PtctoRcoAI'A 

irilti dc Gutvi A.. Mt- Il tttit tt i~iiiu ila Cotniiin et'lrn , riiv 

RI. 

Ing. ('tubsir Ikit itbI 'nzre Cingniici'dtuItgnca ('itticias Fritt c ;irrtii(ii it ('i nti 

lNhc.iAk'tuui'ti'uauu iiidv iattins i ut riim Ntr Iiv'i,,it) i d a v (%tanus ii 

I .CIkI-IosFv -IIiit ai I ta ) dtiti IgtIti IStitl cII i I Iygitru (it 'I itiIItIt it a C Iu1pl1 611icitti' 
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Dr. Ediniundo Alvarez, Physician iind Surguoni, Universidad di a Clirios IcUuitinilii, 
Master in Public I eadth withl Emphaisis inNutitritoamid Motlitr.Child IIitUnivvrsiumd 
ieSanl Carlos deiGuat einila. 

Lieda. Ana Rosa Campus, Ilit tit ian, Insttsi. de Nut rici6n, BUen, is Ai ri'S, Airgent ini 

Lic. Mario Cortdero Rodriguez, Licen cite in Comnmun icat ion Scivnces, Universidmd (it, 
Cost aHica, l)cgrci' in Agritul t re, Un iversidaid i' Coist a Rivia, Nimater inEd neative'Colinio­
nicaition with Eminisis in I)evelnpint Prn hlvniF, Un ivirsidadi Ibrin tinorima iMcxic i. 

D.F., Poisgr;idinjiti'Studii' s in AgricuiltujrailCominiiicationi, Universidmd dv'Chapingo, NMix-

Licila. Ifria Escobair M., liceinte in Nutrit ion and ijieti s, Unlivi'r-sidil Niional (it, 
Cinlnmnhiai, Master in Food mnil Nutrition, Univi'rsidiid uiivprimim, llogiitii, Ciiloznhii. 

Eug. Ferniando Fue'ntes Nfohr, Nivchiical Engini'rinL'. Ur~ivirtsidaid de' San Carlos dic 
Guivinii, l'ostgniditte Stuiis in NM~ilniiIl Enginii'ring and Admninist ration, Univer­
sity ' iNiitvs. Fiincei. 

Lieda. Mara ide Galindo, lUjiiiiiiti i Nutrition, Univcrsil dviiSi (%;iiS (It (Amit'­
nmi;ilt. NI;i.m-,tIi Pl'ici ll;ilh withi Empjlnisis inl Nutr-ition amid Nlotheir-(liild Ili;llm, 
limivvrsiloiiidSamn (irlu. iidtGotcmmmlI;i. 

Iii'. Leoiiil (ml lilo. Eilti;itor illl'Piblic al i School of' I hYIitmie, Unk-cimsiilail dti, 
Chum, MM in Eilucat i iwi ISIWeiiai/;It lot) in l'ca-lihimmg Aulmmin iist-;it in Wimimidit v), ITi itr 

sil:iil lmileit lIiiiliir, (imi;ittimii1;i. 

IE.mg..JoS6 Mligmel Gumerrai Sanduuovail. Cluivi-al Emgimmiir, L nivrulmi ii Sim I idusde
 
(;mmmitilmmil.
 

Lidi.*IlimM~mimIm~smliimiit m utrm itr illige' 'isW,on Coi ~ U.S.A. 
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