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Groveh eetardation is highly prevalent among children in low-inceme countries, Data
callected ducing the kast decade indicate that 32.5% of children under 5 years of
wge inosuch countries (about 182 million childeen) are stunted (1) as defined by
a length or height for ape less than —32. 50 with réspect to the Weorld Health
OrganizationMational Center for Health Statistics/Centers for Disease Control and
Prevention reference population (2). In Latin America, zceording 1o the same source,
the prevalence of stanting is 12.6%, which corresponds to more than 6.8 million chil-
dren, Growith relardation is associated with delaved psychomeotar development, de-
creased immune response, and ingreased nisk of morbedicy and death (3-3).

Although 2 global decling in stunting has been experienced in the last two decadas
in developing countrics, the rate of decling has been stow. From: 1990 to 2000, the
overall decline in those countries was 00673 percentage pointfyvear (1), At this rate of
decline. almost 45 years would be neaded 1o reduce the current prevalence of stunt-
ing of almost 33% 1 a desired prevalence of less than 5% Tt is therefore recognized
that governments and intemational agencies working in the area of poblic kealth and
nutrision have a role in the planning and implementatton of interventions and strate-
gies to improve the nutrition and growth of children in developing countnes.

Infection and inadequate food intzke are well established causes of growth retar-
dation, Several contrelled trizls have shown that supplementary feeding dunng early
childhood improves growih in populations where malnutrition is prevalent (3,6-8).
The conclusion from these trals 1s that improvements in diclary intake, bath in guan-
tity and in quality, lead to better proweth and nutritiona] status.

These stedies have also showsn that most of the effect of supplementiary feeding oo-
currcd dering the first 2-3 vears of life (9,100, a period of rapid growth, when nutri-
tonal necds 1o sustain the accelesated grovwth are high and when the incidence of
infections is often increased because of pn immature immune sysrem and poor hy-
IRTEN [T corppechitpens, Infectaoes e tien ieerense e demmds For energy and some
nutricits and redace alppcl:i[-:_:, Phariange the Gest & imonthis ol 1ife, beeast milk ilone can
sietisiy the pefrient needs of most infasts (11,12}, However, after & months,

257

e L I

i i
T

T

e T R R A R A T e T ]

S




Nutrition and Growth

Nestlé Nutriiion Workshop Series
Pediatric Program Volume 47

| st ] -t

Reynaldo Martorell

Departiment of International Heallh

Fre Rolling Scheo! of Public Health
arv Liniversily

Adania, Georgia, USA

Ferdinand Haschke

Lt O I _J'll _IEc k, S
Dieprrtiment of Peciatric
Lnreersiiv of Vienna

Vienna, Atcsiria

Despite subsrantial efforts over the
vast decades. undernutrition and growth
salureremains 3 major problem in most
developing countries. Profound changes
taking place in developing countries are
influencing eating and physical activity
patterns and bringing forth a multitude
of chronic dizeazes of dietavy origin. The
nmective of thiz workshop is to present
new data for the assessment of infant

1 child growth and to review major

ases and conseguences of nutrition
intervention programs.

Topics cover reviews of several efforts
underway to generate new reference
data for the assessment of growth,
advances in knowledge about the causes
of growth failure. and updates on the
cunsequences of poor growlh for ndi-
vidualz and societiez across a range of
funclional indicators. Diseussions also
mclude  peview  of  public health
approaches to prevent mrowth failure
and discussions of the nutrition transgi-
ton and the possible link between
growth retardation in early hife and rigk
of chronic disease in adulthood.

{SBN: (L 7817-3467-3

%‘i}é LIPPESST UL 5 1 L Eas s o W LA

VA0 Walnut Street
Philiedelphia, PA 18100




282 POTENTIAL ROLE OF PROCESSED COMPLEMENTARY FOOD

complementary foods are necded in addition to breast milk te meet infant and 1nddler
nutrient regquirements (13) '

Thie phase during which other foods or liquids are provided along with H:Emﬁ milk
is the period of complementary feeding. This period provides o window of ppporiu-
nity for interventions to impeove nutrition and growth of children, inssmicch as
grawth stunting occurs during this age interval, partly as a result of inadequats com-
plementary feeding practices. 2

Brown ef el (13) define “spocial transitional foods" as foods provided along with
breast milk during the complementary feeding perfod that are specifically formialated
to meel the particular needs of young children with respect 1o their nutritional re-
guirements and nearophysiological development. These special transitional foods
may be cither centrally processed or specially prepared at home from family foods
for infant and toddler consumption.

Inn this chapter, we discuss the potential role of centrally processed transitional
fuods, referred to hereafter as “processed complementary foods,” in preventing
growth Failure in daveloping countries with emphasisin Latin America. Although we
focus on processed complementary foods, we recognize that this is just one of many
potential stratepics for improving complementary feeding practices among young
children, The most appropriste strategy in any given situation will depend on many
factors, which must he avaluated before intervening,

INADEQUACY OF COMPLEMENTARY FEEDING IN MANY |
POOR SETTINGS

Given the accelerated rate of growdh during the fiest 2 years of i, the energy and
nutrient requivements per body weight during this period are high relative (o other pe-
riads of life. On the other hand, the gasteie capacity of infants and young children lim-
its the amount of food that they can conswme at @ given meal; therefore, they need 1o
consume refatively small amounts of food several Hmes a day to satisfy their encrgy
needs. This imposes large demands on the time of the mother or caretaker. In addi-
tion, neurological development in infants and young children limits the types and
consistency of foods that can be consumed. It is only at shout 18 months of age that
children can be filly incorporated into the family diet; before that age, special tran-
sitional foods showld be provided (13). Preparstion of those transitional foods may
require substantial time and other inputs besides food, such as fuel. Time of the
mother or caretaker and availshility of fuel and foods may be limiting factors in
achieving good complementary feeding practices.

Given the high energy and sutrient requirements, the limiled gastric capacity, and
the restrigted types and consistencies of food accepted by infants and young children,
an appropriate mix of frequency of feeding and energy and nutrient density must be
reached to satisfy nutritional necds,

Cultural and secial factors crert a very important influence in complementary
feading practices and may be key resteaining factors, For example, in some ciliures,
young children are considered not to be ready to eat energy-dense foods or cerain
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rich soumces of micronutricnts such as animal products; in some selings encouraging
children 1o finish their serving may be considered inappropriate by some moathers.
Working mothers may not be able to cope with the high tme demand imposed by the
special feeding needs of young childeen, and paor familics may be unable to purchase
the feod or ather inpues required for voung child feeding.

ROLE OF PROCESSED COMPLEMENTARY FOODS

For the reasons listed above, processed complementary foods have appeal for use in
food and nutrition programs. Centrally processed foods can be designed (o require li-
the arno tme for cooking as opposed 1o home-processed foods, can be miloced (o the
specific nuirition needs of the population, particularly in regard 10 micronutrient
carmposition and cnergy density, and can be given desired consistencies and accept.
able fMavors. The use of flour mixires, maltodexirose, dry milk, or other dehydrated
products as ingredients of processed complementary foods that are later rehydrated
at home facilitates transportation, storage, and delivery to larze numbers of people,
b reducing the valume and weight of the product. Moreover, dehvdrated products
have & longer shelf life, and the processing and packaging techiiques vsed in pro-
duction, together with the ease of preparation, which eliminates the need to store a
cooked praduct throtiphout the day, reduce risk of contamination. These characteris-
tics make the peraduets ideal for large-scele public health programs. In addition, by
offering a single, standardized product, targe-seale interventions acquize a cerlain de-
pree of bomageneity, However, as will be pointed out later, & csk of programs based
on centratly processed foods is that too much attention is oflen given o the product
design and not enough to logistic aspects (o ensure adequale targeting and prompt
distribution or to the development of cammunications strategies o promote the cone
sumption of the product.

An additional advantage is that processed complementary foods with high nutri-
tive value and adequate organcleptic characteristics can be produced at relatively low
prices. Foeexample, the retall prces of 100 g of processed complementary foods pro-
duced and commerciatly distributed in Guatermala (Incaparing) and in Colombia
(Colombibaring and Solidarinag) range between US 30,11 and 50.19. These prices are
very competitive compared wilh other commercizl products available on the market
that are used for camplementary feeding, For example, the prices of milk, instant
cereals, or infant formulas in Guatemala are one to eight times higher than
frcaparing (14),

Latin America is becoming increasingly urbanized (15); female employment has
risen, which in tarm has increased female disposable income and has reduced the
available time of the mother for food processing and cooking at home. Therefore, the
use of purchased foodsieffs is growing along with urbanization.

Processed foods have become important eomponents of the diets of young chil-
dren. A study conduocted dnochildren 918 months of age living in & poor semiraral
comrunity incentral Mexico (16) found that among the 20 principal foods, in terms
af their energy conimbution te the digt, 10 were centrally processed commercial foods
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cuch as milk, soda, cookics, noodles, rice, and yogurt, 2 were locally Fc:ﬁ.:___:_,E
level) processed foods such as hread and biscuits, and & wers home processed (o
tillas,” exes, and froits).

Infamts in developed countrias have consumed comemercial m_aam_ﬂma nwau_.__n_dn:-
tary foods widely fora long time. For gxample, instant coreals fortified with iron ,__.a
ather micronutrients are commanty used as one of the first foods introduced to n.__._;-
dren in the developed countries. 1n fact, those products have becoms the principal
wouree of iron and ether micronutrients in infants botween & and #.w EE.:_.:.: E.?E
meat products ane introdieed into the usual diet, Apother example 15 _m..cn_mag jiices,
which are sources of vitamin € for ¢hildren in developed countries. However,
although many of these commercial products are often available in anéuoqmam coun-
tries, their price restricts their use to-a small sector of (he _.u..nx_.__:nﬁ H_EEEE? The
challenge for governments and nongovernment prganizations i3 how Lo bring c.amn
products {o the paot population in which malnutrition and growlh stunting are highly
prevalent,

To be suceessful in promoting growth, processed complemantary .,,.ocum must b
nutritionally adequate and must be consumed by target children E.muu_.o_...n.ﬁﬁ
amounts and frequencies to provide the nulrients that limit growth in .m_._ﬁmﬂn_.__
quaantities, Tdeally, the nutrient composition and organoleptic charactenstics of the
processed foods should be designed to cover at least the nutrient de ficiencies of the
target population, and appropriaie steps should be followed to ensure _._._B En .n___.ﬂ_-
uct is accepted by beneficiaries. Howewver, knowledge of nutrient deficiencies is not
cufficient in itself. The design of processed complementary foods should alse con-
sider the possibility that inappropriate complementary feeding practices fead to -
etary deficiencies, Depending on what these inappropriate practices are, the role of
processed complementary fuods in solving the dictary m.E_“__n:.w Ty f.ﬂcﬁ or loss
important. For example, if the digtary deficiencies are of zine _mna. iron g_u_ the
problematic feding practice is lack of goed spurces of iron or zing 19 E._u diet _u.__....
cause of high prices of sources of those minesals, processed foods fortificd with
iron and zinc may he an-effective solulion, provided that the product is accepted
and consumed. In contrast, if the problem is low ensrgy intake and the inadequate
practice is infrequent feading, processed complementary foods may or may MEH be
a solution. If infrequent feeding i5 caused because mothers do not have the Gme to
prepare foods more than two or three times per day, EEE&& oa.an,mﬂ.nnzﬁ_
foods may be an effective solution, However, if infrequent feeding is due o cul-
tura] beliefs and food svailability is nota problanm, processedl complementary foods
may not solve the problem. .

EFFECT OF PROCESSED COMPLEMENTARY FOOD ON GROWTEH IN
POOR SETTINGS
The public health effectiveness of processed complementary foods in improving the

nutcitional status of children at risk of malnutrition his niot been clearly _m_vo:_ﬁni_ua.
Although such fonds have often been nutritionally complete, not enoigh attention
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has been paid 1o their cultural accepability and behaviors arownd their use or to is-
sucs of production, cost and finaneing, aocial marketing, and wrpeting and distribu-
tiom, As a resuls, processed complementary foods have often fuled 1o reach the poor-
est households, ar when thoy have reached these houscholds, they have not been
suceessiul inirmproving nutritional status hecause breast-feeding practices and ather
impartant feeding bebaviors have not been simullaneously improved (17,

Fowowver, as cxpected, effects on growth have been clearly documented in cion-
trolled trials when processed complementary foods are consumed regularly and in
adequate amounts, The well known supplementary feeding trial conducted by the
Institete of Notritien of Central America and Panama (INCAP} in roral Guatemals
{18} is a pood example of the ¢ffects that can be achicved when the target population
consumes-a processed complementary food. The study took place hetween 1969 and
1877 in four rural Guatemalan villages where stunting was highly prevalent. It
included the provision of a beverage (Arode) rich inenerpy (91 keal/100 ml} and pro-
lgin (6.4 £/100 ml) 1o children less than 7 years of age in lwo randomly selected vil-
lages. The remaining two villages received a low-energy, no-protein beverage. Atole
was one of the precursers of facaparing, a processed complementary foed that is cur-
rently on the market in Guatemala. The drinks were offered daily, free on demand,
fur the 7 years of the study, Daily consumption of the drinks was recorded for par-
ticipating children. The dict and the nuiritional staws of children in the four villages
were similar an the anset of the swady, Children in the communities. who received
Atole had a netimprovement in dictary intake, while those who lived in the other two
communitics did not improve their diet substantiatly. As 2 result, children in the vil-
lages that received Arele during gestation ard the first 3 years of life grew on aver-
ape 2.5 cm more than children in the nonsupplemented villages (8). Su pplementation
also reduced the prevalence of malnutrition, #nd severe stunting (length for ape less
thar —3 81 in children less than 3 years of age declingd in supplemented villages
fram 45% in 1969 to about 18% in 1977 (3L

The resulis indicate that under conteolled situations when children consume
processed complementary foods, effects on growth arc.important, However, often
toa much attenton is given to the development of an adequate processed comple-
mentary food, while fittle effort is- given to the development of a communication
siralegy to promote the consumptian of the produel,

NEED FOR A COMMUNICATIONS STRATEGY

Torensurc susizined consumption by target children, processed complementary foods
must ke delivered as part of a program that should inclode a communicalions com-
ponent. For a specific product to be introduced into the diet of children, demand
should he generated through social marketing, which has been used successfully in
the pramation of specific products such as oral rehydration solution, contraceptives,
and vitamin A capsules {19), Moreover, incorporation of the processed complemen-
tary foods into the digts of children always requires changes in complementary feed-
ing practices. Therefore, the communications component that will promote the de-
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mand and will ensure consumption of the prodact through behavioral Suages is 85
important as the design of the appropriste processed product. 1t i often ihe case that
the greatest effor i given to (e design and development of a processed food and lil-
tie o no effor is devoted to the communication stralegy 10 promote the pradust and
to praduce changes in feeding behaviors. An intervention based ona processed com-
plementary food iz unlikely to be successul'if 1t is not part of 2 hraader program it
includes an effeciive program of communication aimed at changing behayiar,

FSSENTIAL ROLE OF PROCESSED COMPLEMEN CARY FOODSTO
MEET MIC RONUTRIENT NEEDS

Micronutricnt deficiencies are an important public health problem in developing
connerics, [t is estimated that 47 of children less than 5 years of age in developing
eountries have apgmia, mostly asa result of iron deficiency, and that 3.3 millien chil-
dren less than § years of age have climical signs of vitamin A deficiency (1), Adthough
less information is available about zine deficiency, it is hecoming evident that large
numbers of children consums diets that da not satisfy dietary zine recommendations
or that have important amounts of elements in the diet that reduce the bioavailability
of dietary zin.

The specilic role ol mic ronuirient deficiencies in the etiology of growth retardation
has been attracting attention. Brown &f ol {207 published a mete-analysis of 23 trials
i children 0-13 years who were supplemented with zinc Tor an average of about 7
months, They reporicd an averags pffect size of zing ma%_cénﬂﬁmad of e ender of
+0,22 51 in height for age, which was highly significant (<< 0017, The greatest
responEes 10 Hnc supplementation were found in children with the mast slunting and
the lowest initial plasma Zing lovels, Other supplementation trials using single mi-
cronutrients have been Jess ponclusive. For example, the results of iron studies are
conflicting and there appear to e little or no effect of vitamin A on growth, except in
children with severs deficiency- The effect of ather micronutrients has been less atud-
ied. However, it 1s possible that more than one micronutrient may be
Timiting growih, snd hence e correation of a single deficiency may not be enough 1o
improve growih substantiaily. It has been suggested that latent deficiencics of oiher
micronutrients besides zine can SUppress the growth response afier zinc repletion
(21,22}, For this reaso, multiple micranutrient supplementation trials have been cone
ducted in Mexican (23) and Chinese infants and young children (24). The results of
hoth these studics indicate that other deficiencies besides zine wire suppressing
growth, and that improving micro nutrient intake alone, without provvision of macrenu-
trients, can lead to improvesl growth. The study in Mexico found that the effectof mul-
tiple micronutrient supplementatian was larger in children less than 12 months of age
at baseling. In this age group, the effect of supplementation on lenglh H,....ﬁm a3 length-
for-age 7 score. Thess results reinforee pravious findings about the ...mﬂm_..q effects on
gronwth of distary improvements duting infancy, when complementacy feeding is very
important, than during alder ages. The results sugpest that fortified:processed com-
plementary foods may have larger effects on growth than nonfortified products.

B
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The m:._.u._n:“_m_ natural sources of highly bicavailable iron and zinc arc animal prod
uls, parcticularty meats. 1o an analysis of recent ﬁmﬁ:c%.n._m__:._m and health .“n_ ;
datasers from Latin America, Ruel (15) found very low intakes _u,m egps, fi .HE.._mw_
E:_E.. particularly in rural areas. These results are nol uc%ﬁ._m_,._._m mm.rz “__,”_.....__%”_
prices c.H.EE;. in the market that prohibils iheir consumption by ﬁoum mmmﬂm_mﬁ In wm,.
dition, in some cultures, meat is not considered an appropriate faod for .:.;.».* 1
young children. As mentioned earlier, cven in developing countries, meat bt
principel source of iron during infancy. ) R L

Adfter a thorough review of dietary intakes of poor children in developing countries
m,“:_ ..__.m .m.,a__mm_u_a complementary foods in these settings, Brown et al _H_Ew_mna:nuuaﬁn_v

~ that “it is practically impossible to supply enough iren fromm n:?n:.._an_ conT Hmsam
tary foods (o meet the iton requirements in young children in developin n_..:m_ I
They also conclude that the siteation is similar for zing which has _.,x”_w;m.ﬂ_d i
associated with linear growth, . R

OFTIMAL CHARACTERISTICS OF PROCESSE
! : LESED
COMPLEMENTARY FOODS

We _ic.n mr.,_.:.._u that the design of processed complementary foods 10 be promoted §

a nutrition intervention should consider the nutrient deficiencics in the target po :
_n_:ﬂ_._. Fowever, the design of & processed complementary food provides %._ _n_“H s
luniy to develop a product that 35 nutritienally balanced and is acee .:“n s%n_"_._n-
population. According to Brown and Lutter _Mmu.z._..aﬂ:.u_._.i n_anﬁﬂ.,_m:am _ﬂ. oy
complementary foods include the following: S

Adequate gnergy density for a given feeding frequency (ie., fora frequency of thre
or more meals a day, cnergy density showld be at least 0.8 kealig) PRI
Appropriate nutrient profile o

Adeguate micronutrientfenergy ratios

Suitably low renal sofute load

}ﬁnﬂﬁwmwﬁn viscosity {children require semisalid preparations until aboul 12 months
Desirable sensory properiies

Processed, if necessary, to avoid the presence of antinutntivnal factars

Resistant to micrabial contamination

Easy 1o preparc

Low cost

Fum 1o cal

: H“”m. aleo _Em_a:ma ﬁ._._w_ processed complementary foods are developed and mar-
E nﬁh Eanoﬁam_mﬂnm with the international code of marketing of breast milk subst
tites and the Coder Alfmentarins standards for : :
il . & stands rocessed cereal-
infarts and children (26). ’ R
.G:}u: the importance _.u_Hq processed complementary foods as vehicles for micronu-
:_M_,H"___",a Emﬁ arc ._“_nmns:.ﬁ in the diet, special attention should be paid to the bioavail-
ability of the micronutrients added to the product. Different forms of forificants have
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different absorption rales; for example, iron sulface and sodinm—iron eihylenedi-
aminetetmacetate are more biosvailable than clemental iron, In addition, some foods
that can be used as ingredients have high contents of inhibitors for the absomption of
cartain micronutrients. For example, com is rich in phytate, which inhibits iron ab-
sorption, Other considerations are (he cost of the fortificants and their undesirable
arganoleptic effects on the product, For example, sodium-iron eibylenediamingte-
trazcetale is very cxpensive compared with ferrous sulfate; however, the later can
produse changes in color and flavor of the products. Elemental fron is less hinavail-
able but i cheaper and more stable than ferrous sulfate.

In summary, the choice of the form of micronutrients used for fortafication shotld
consider bioavailability, cost, and stabilily issues,

PROCESSED COMPLEMENTARY FOODS FOR THE VERY POOR
Role of Governments in the Region

The prevalence of growth stunting is very high in-developing countnies. As men-
Goned earlier, it is estimated that about 182 million children under 5 years of age in
sucll countdes are stunted (13, How can governments improve the netrilional status
of such large numbers of children? Processed complementary fonds can ,n_._;q.pa. _..5._.
portant rale in broad public nuirition programs, provided that they contzm :3_1:._.“._,
putdents in adequate amounts; that they are well accepted by the target pogulation.
that they are delivered by programs that are targeted to the right population {yeung:
children and infants of poor families), that their logistics ensure adequatc and timely
distribution, that the products are free of charge or have an affordable price, and that
they include as a central component an effective communications slralegy to m_EHn_E
the consumption of the product. Because such foods can be produced inex Eﬂ.a.:.n_.u,.
and reguire mirimal time for preparation 2nd cooking, they are also likely to allevi-
ate ather cconomic and time-related constraints to improved child feeding,

Eole of Private Industry

The role of the private food industry in the production of processed comgplementary
foods in the region can e diverse. The first model is a research or technical inatim-
tion commissioned by a povernment to develop the product, and private industry—
through bidding—produces the complementary food for large programs. A vanant of
this mode! is when a government generates technolopical speeifications for the de-
velopment of the product, and private industry then develops the product, using :.u-
gredients that may or may not be defined in the technical specification. The food is
then purchased by the government for distribulion to program beneficiaries at [ittle
or o cost. Within this model, itis important that the private industry deliver the prod-
uct as close to the distribution centers as possible.

A sceond model s when private industry produces complementary foods on the
basis of govemment specifications or formulation and then sellg it on the market at
the same time as the government purchases the product and distributes it to program
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benchiciaries, The advantage of this model 5 thar @ product sold on the market 5
likely o have higher prostipe and hence may be more likely o be consumed than do-
mated food that i not sold on the open marken This model also bas the advantage that
the product is available for purchase 1o those who doonot qualily for a goveriment
program, and hence iteon reich a wider customer base. Last, commercial marketing
of the product, assaming that there is sufficient demend, will engsore i conrinuation
once the governmenl progrim has ended.

A thirdimedel is privats indusiries producing their own proglucts that compete in

ifhe market, Governments may decide that instead of distributing the product, benefi-
cigrics may receive cash to purchase it on the marker,
_In all cases, a communications siratcgy 18 required 1o promote consumplion.
Fioowever, if benefictaries recetve cosh, the communications component becomes
even mafe impontant to ensure that bencficiarics employ the money to purchase the
proxdoets. The focd industry has the poiential to be-an imperant collaborater in im-
proving the nutrition and health of the population in Latin Amenca,

POTENTIAL RISKS ASSOCIATED WITH THE USE OF PROCESSED
COMPLEMENTARY FOODS

Processed complementary foods shionld be considered to be products that comple-
ment bresst malk and radinonal foods belwean about 6 months and the time when
children become fully integrated inte the tamily dict. However, if fecding with these
products begins before 6 months of age, It is likely that breast-feeding will be dis-
placed, with negative consequences for the nutniion and bealth of the baby. It 15 rec-
ommended that babics not be fod these foods belore 6 months of age. After & months,
it ig fmpertant 1o continue promoting breast-freding and employing these foods ag
complaments to breast milk.

The peavision of liquid processed complementary foods should be discovraged be-
cause it could lead o botle-Teeding and may displace breast milk: The preferred con-
sistengy of the foods, after bydration, should be semisolid.

Another risk involved is contamination, Ready-to-gat products usually require the
addition of water. When the quality of water is poor and it is not boiled betore rehy-
drating the product, contamination can ccour. [t 1s imporant to include messages
akout the need to use potable water for rehydrating the product and advising that the
lefrovers should be discarded o avaid proliferation of microorganismes that can pro-
duce gastrointestinal infections,

Another impertant issue to consider when processed complementary foods are
promoted is the sustainability of the intervention. Creating dependency on & food that
is not processed at home may bave negative effects on nutrition if the distnbution of
the product stops after it had been integrated into the child's diet.

Other strategies such as nuthtion cducation can improve complementary feeding
thrgugh the use of locally available foods and resources; withoul creating depen-
dericy from external products'and resources that may not be sustained, However,
their dissdvantage is that the foods available at affordable poices may rot provide
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certain nutrients that are limiting growth. Also, foods and resources may vary sub-
stantially among regions in a country, and therefore recommendations 1o improve
fecding practices may alsovary widely. As stated in the introductory section, it is im.
portant (o recognize that there are many strategics o improve complementary feed-
ing and that there | 00 single approach that can be applicd universally.

EXAMPLES OF PROCESSED COMPLEMENTARY FOODS IN
LATIN AMERICA

Latin American countries have created a number of processed complementary
foods in the last four decades. The nutrient composition of such products
has changed over the years, reflecting the nuloent deficiencies of concern during
this period. In the 19605 and 19705, concems were prmarily about protein and
energy deficiencies. This concern is reflected in the formulation of products devel-
oped during that period, In contrast, as concern about micronutrient deficiencics
grew, processed foods incorporated them as key ingredients. One of the
hetter known products is facaparing, o high-guality proteinfvegetable mix devel-
oped by INCAP in Guatemala in the 19605, The ingredients of the orginal fommuels
were maize flour (65%), cottensced flour (25%:), and sovbean flour (1O%). The
product was based on Atele, a traditional boverage consumed m Central Amenc
and Mexico that is considered culturally sppropriate for infants and young children,
The vepetable mix has to be cooked for at least 15 minutes. The enerpy density of
the dry product 35 3.67 kealdg, and it contains 23 g of protein/100 g The beverage
was not particularly rich in micronuttents, and the bicavailability of minerals is
low. After the introduction of frcaparing into the market, INCAP licensed a
private company to manufactuce and sell the product in the local marker The prod-
uct cancepts of fncaparina were used in several countnoes, notably in Colombia, to
develop similar foods. The original formula is stll wsed inoa commersial product
currently in the market in Guatemala. INCAP has recently developed a new
version of Mmeapaering. The protein quality has been improved, and iron, vitamin
B, zinc, and caloium were added, The cost of the new Facaparing is stii! very
competitive, t

Colombiz has been particularly zctive in the development of processed nﬁw.‘:ﬂ_m.
mentary foods. As mentioned earlier, fncaparina was vsed as a model for the
development of several products {e.g.. Colembitaring). Three of such foods a pro-
duced today: Bienestaring, Colombiharing, and Solidaring. All three use soybean
flour and either carn. rice, or wheat floor and nonfat doy milk or 2 combinaion of
these. The enerpgy density per unit-dry weight of the preducts tanges from 3210 3.8
keallp. The protein content ranges between 21 and 26 g/100 g of high-quality protein.
A1l three formulations are fortified with the following micronutrients: vitamins A,
By, By, and C, niacin, iron, caléium, and phespharus, Only Colemfifaring s fori-
fied with zinc (27

In 1993, Peru produced a product called "AN Alimiente.” a precooked {extrusion)
mnstant complementary food with high nuldtional value. It was designed to cover
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33% of the encrgy roquirements, 10 of the-iron; zing, oding, vitamin A, and vita-
min C requirements, ane G0% of the other micranutrient requitements of 6- 1o 36-
month-old children living in'a reglon of the eountry with high prevalence of malnu-
trition and poverty. The reconstitaed product has a semisolid consistency
{3.000-6,000 cp) with an energetic density of 1 keal/g: The product was developed
By the Instingo de Investigacion Nutrictonal. Prosently, itis uzed in several programs
implemented in the country, which are estimated Lo cover more than 2 million beng-
ficiaries a day (28]

Some of the products desenbed above were not developed for a specific project but
were conceived as foods with Bigh nutritive value to be used by different programs
sand strategics or 1o be sold on the market. That was the case for Incaparing. Other
products such as the Peruvian AL Alimenr were developed as part oif an-ambitious
governmental program. Today, facaperima is sold on the market in Guatemala.
Hienestaring, Colombiharing, and Solidariva are currently distributed by govern-
ment-funded programs ranging from nurseries, daycare centers, schools, youth clube,
and maternal and child programs that alwgether cover an estimated 4.2 million chil-
dren and women (273 Finally, A/ Alimentd is used in several programs implemented
in Pert which arc cslimated to cover more than 2 million beneficiaries a day, An in-
leresting foature of Al Alimente 35 that it was produced by private companies cho-
sen through public bidding. To panicipate, cach company acguired the technical
specification produced by the Instituto de Investigacion Mutricional wnd developed
its products according to this specification, which did not require specific raw mate-
riale hut rather a particular nutricnt content and composition. Afterward, cach com-
pany sent 2 sample of their product to a public notary sclected by the Institure de
Investigacion Nutricional, where the technical infarmation of the product and the
product samples were coded. The program involved community pasticipation activi-
tics designed to promote community participation (28],

Despite the vast experience in the development and use of processed complemen-
tary foods in Latin America, little 15 known about the effects of the products or
programs that distribute them on the growth and nutritional status of beneficianies,
herause low priority is usually given to monitoring and evaluation activities. (ine of
the cxeeptions was the program that diswributed Allf Aliment in Peru, which was
carefully evaluated by the Instilate de Investigacion Nutricional. Evaluation included
process and Impact. Results of the process evaluation showed that program imple-
mentation was satisfactory, Trapact evaluation decumented improvements in the di-
ctary intake and micronutrient status and an impertant reduction of anemia.

Hewsever, no effects were decumented on growth (28]

Dne of the latest processed complementary foods developed is a product currently
diztribuied in Mexico as part of 2 federal program called Progresa. Mexico has 2 long
iradition of food and nuirition programs and policies, including macro-level cco-
nomic and foad policy, social sector support programs for hiuman development, and
Food distribution programs. Berween the docades of 1950 and 1980, 4 rovixture of food
price control, food subsidies to basic foods in government-owned retail stores, gen-
eralized subgidies to staple foods, school lunch programs, and the distribution of food
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haskets to poor familics was implemented. During this .“__..nu,.an_ the H.wc.n ...En_ nuteition
policies and programis bave been reviewed in terms n._u:.,_.,_,.mm.ﬂ_.n._qmn:cn_.__..ﬁ. The
substantial investment in food and nuirtion programs and activitics has been judged
to be of poor effcctivencss because the benefits rm..& not heen E_..m_.nﬂna al the
vulnerable population. Therefore, & substantial m__.c_ﬁonﬁ.: af m_._m subsidies ...__a_.: Sﬁ.m
population that was net vulnerable in socioeconomic or binlogical terms, This low el-
Frctivencss was in part the motbation behind Progresi, the acronym for Frograma
de Educactan, Salud, y Mimentacidn (Program for Educalion, Inu::.. and Food) that
the administration of President Zedillo implemented as its mmain social progran. As
the title of the program indicates, there are three _:ﬁ.ﬁ no:i_w_:n:__m_ .mn_unm:oz. _.._mn_:_.___
and Food. Progresa also includes several activitics atmed at improving thie nutritional
status of children less than 3 years of age and of _m_nwm?.i and Enzjn.m women. The
following is 4 description of the progrant, with emphasis on the nutrition sulcompa-

nent (299,

THE MEXICAN PROGRESA

Propresa was designed as a program that ﬂ.sn._wm.w.ﬁ_u E._ﬁ:mﬁ Enmnz:m. ..H“...\E mop___cﬁ
the program is to reach the estimated 4.2 million families {over 23 _._==_m=. z_mom%
who, according o government estimates, arc ‘below the extreme n_afn_q”u. _En 1
program has as its ultimate objective the ._En_B...n.EwE of the human nmﬁ_ : i those
poor families through investmerts in their education, health, and nutrition! S

The first stages of the program have been n__nnm“mn to rural areas, The wﬁ.unmnﬂ.“:nm
up to Febmary 2000 were over 2.3 million families mn_oﬂn.n in a two-stag ?w. wo:.
In the first stage, rural communities with the poorest conditions on the :mmh.w of indra-
siructure, education, and economic opportunities were selected. In E.._n_:.nﬁ to the
condition of poverly, tweo other conditions were required for the communites ﬁ _.,.M
included in the program: a population between S0 and L._.n_.m.m and access to health an
educition services. Although these two conditions certainiy m.xn_E.._m._EE praple
from the program (probably the poorest people), the low population limit was sel be-
cause the costof providiog services to communitics of _mmm” Eﬁ_ a0 m_n.ﬁ,osm is pro-
Bilsitive: the condition of access to healthand cducation mod.__.unm.ﬁ Rn__.ﬁn.a given the
nature of the program, which offers as its main benefits services pravided by the
health and education sectors. , .

The identification of communilies was followed by the selection of individual
families within those commuinities, The selection of @E:E was made through sur-
veys in which the sociceconomic condition of the E.E,.__nu was nqﬂcmﬁa. Thase clas-
sified as in extreme poverly were chosen as beneficiaries. To receive the n.ﬁnnﬁa. mn.-
lected Tamilies must comply with bealth care visits, and school-age children mizst
attend school rezularly. o .

The program includes the following henefits for participating families:

« A monetary transfer far food purchases to all familics, Every family receives »
Fxed monctary transfer regardless of the number of family members and theirage.

7

.

£
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The: purpose of the tansfor 15 to improve the dist of the family; therefors, it is
witended for food purchases, As mentioned earlier, 1o receive the money transfer,
the farmily members must comply with seheduled health care visits and maothers or
those in charpe of child eare must attend heallh education sessians,

+ Gramts to familics whose children attend school. One of the principal obstacles to
fman capital formation is dropping out of primary or secondary scheol, which of-
rem resulls from the need for parents (o increase the family income. The cost of ed-
teation and he eppartanily cost of having a ehild a0 sehiool whe cen generate
imcome are factors that stimulate deopping out of school, The objective of this com-
ponent i to provide enough inceatives for Tamilics to keep their children it primary
and secondary schoal,

= Far zach chiid attending school between tird prade of primary school and third
grade of secondary school, the participating familics receive a grant. The amaunt
of the grant ingreases as children move to the next upper grade. Because girls drop
vt of secondary school ata faster rate than beys, the amount granted to girls is
targer between the first and e tied grade of secondary school, The difference in
the amounts granted o pgirls was defined on the basis of economic information
abour the differences between boys and girls in the opportunity cost of remaining
irschool. In addition to these benefits, families receive small amounts of money to
cover school supplies. Benefits are nol provided if children do not attend school
regularly.

 Adding the mopetary equivalent of the food and the educationa] grants results is a
substantial increase in income over that normally received by the target families.
An average family participating in the program receives about US $27 from the
maonetary transfer for food and the education grants. This amount is adjusted for in-

flation every 6 months and is eguivaient to about 30% of their monthly income,

* Mealth care forall family members. All members of the families selected a5 bene-
ficizrics of the program have free access 1o health care in the government health
clinics. A primary health care package, including besic preventive and curative ser-
vices, is offered in health ¢linies serving Progresa communities. The infrastruciure
and cquipment of clinics in thelr communities bave been improved substantially.
In addition, personnel attending those clinics receive special training and supervi-
sion, Physicians attending those clinics receive salaries that are substantially higher
than those received by physicians attending clinics in communities not included in
Progresa.

In additian to the care provided, participating mothers or child care providers must
attend health education sessions, There are 25 topics covered by health providers that
include subjects on nutrition, hygiens, infectious diseascs, immunizations, and
chronic diseases, among others. Mothers must attend those sessions to qualify for
proenam benefits,

The most vainarable family members from the nutrition point of view receive food
supplements 45 part of 2 nutrition component described below.
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Nutrition Component of Progresa

Eood supplements are provided to children less than 2 years of age, regardlzss of their
nutritional status, to pregaant or lactating women, and 1o underweight childeen be-
tween 2 and 4 years of age in participating families,

The supplements were specifically designed by an advisory _n_u__:_._::_?u which in-
cluded nuibtionists, food scientists, 2nd public healib specialists, brought together
by the secretary of health, A detailed description of the products and e process
of their development has been published (307 A brel description of the praducts
follows.

Both supplements contained the following ingredients: whole dry malk, sugar,
maltodextrin, vitaming, minerals, and artificial flavors and colors. Both are distrib-
uted in 240-g packages as products that arc ready to eat after they are liydrated.

Onee hydeated, the supplement for children his the appeatance of a pap or pures
{a thick liquid suspension). The product is called "papilla,” the Spanish word for pap,
and is produced in three different flavors: banana, vanilla, and chocolate. A daily ra-
tion contains 44 g of the dry product, which after hydration weighs about 70 g. This
amount contains 194 keal, 5.8 g of protein, and approximately | recommended daily
allowance of the following micrenotrients: vitamins A, E, C, and Bz and folic acid,
iron, and zine, The eneegy and nutrient composition of 1 ration of the pap is presented
in Table 1.

The supplement for pregnant and lactating women is consumed in {he form of a
beveraps, The beverage, called “suplemento alimenticlo” (food supplement], is pro-
duced in three flavors: banasa, vanilla, and natural (without flavor). A daily ration
{52 g of the dry product or 200 g of the beverage) contains 250 keal, 12.0 g of pro-
tein, and the following micronutrients; vitamins B, €, and Bz and folic acid, iron,
zine, and iodine. The energy and nutrient composition of 1 ration of the beverage for
women is presented in Table 1.

The supplements are distributed to beneficiaries in the health clinics every month.
The family receives a 1-month supply of supplements for each family member wha
qualifies a5 a beneficiary.

TABLE 1, Energy and nutrient content of one ralian af Progresa
supmaments

Cantent of one ration®
Energy and nulziants Fap (children} Birverags (wamen)
Protein 589 12-18g
Enaray 184 keal 260 keal
Irean 10.mg 15 mg
Zine 1 mg 15 mg
Vitamin & 400 pyg —
Witamin E & mg 10 mg
Vitamin © A0mg Tmy
Witamin Bz v m] 2.6 ug
Falic agid 50 pg 100 pg
eedine — 100 g 3

"Rafion, (dry bagish pap, 44 q; baverage, 32'g.
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As part of the health compencnt, mothers or clild care givers must attend health
education sessions. Four of those sessions deal with the following specific topics in
nutritivn: the Progresa supplentents, diet and bealth, cuteition during pregrancy and
lactation, and broast-feeding.

The topic about the Progresa supplements provides motivational messages that
creourage adequate child feeding and the administration of the supplements to the in-
tended beneficiaries and provides pracrical informmion aboul the preparation, ad-
mimsiratien, and storage of the supplements.

Evaluation

As part of the development of the supplements, sensory evalaations weee conducted
(31) In addition, a study to assess the acceptabilily and the intake during 2 weeks
of both supplements at the community level was carmicd out {299, Process and im-
pact evaluations are currently angaing and will be completed by the end of the yvear
200K

The objective of the process evaluation s to assess the performance of the pro-
gram. This i done by contrasting the norms, procedures, and geals of the project as
stated dn the program plan with the way the program actually works. Intarviews with
the praviders of services and with beneficianies are conducted 10 leam abowt program
implementation. At the end, itwill be possible to determing the degres 1o which the
aoals of the program zre met.

The purpose of the impact evalustion is (o assess the effects of the program on the
nigritional statug of children, Two study strategics will be wsed: a cross-sectional de-
sign W0 estimate the impact on prevalences of malnutrition and micranuwtrient defi-
ciencies and a longitudinal design to dssess the inpact oo growth and changes in mi-
cronutrient status in a cohort of infants that will be followed during 2 years, For bath
types of strategy, & design with intervention and conteal communities will be used,

Cross-Sectional Destpn Strafegy

Three cross-sectional surveys were proposed in the course of 2 years. Each survey
will b conducted in an independent sample of children residing in 224 communities
(Fragresa communities), randomly selected among those that were selected o par-
tigipate in Progress inosix states. The same number of comimunities that will partici-
pate in Progresa by the end of the year 2000 will be selectad as controls, The control
communities were selected individually to match each Progress community in leoms
of population, indicators of community infrasteucture, wealth, and geographic loca-
tion. The control communities had o be in the same sumicipio (county) as the
matched Progresa community.

Three cross-sectional surveys were planned 1o be applisd 1o both Progresa
and control communities: a baseling survey conducted In August 1998 and two
follow-up surveys, one thal ok place in Augest 1999 and one conducted at the
el of 2000,
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i each Progresa community, 10 families with children under 5 years of age se-
lected to participate in the program were randemly chosen for participation in thi sur-
vey, In cach survey, an independent sample was obtained. Trained personnel also
used the questionnaire applied in Progresa communitics for the selection of benefi-
claries in-comrol communities. Families from the control communities that would
qualify as beneficiaries of the program were the population from which 10 families
per communily were selected for participation in the survey. Therelore, Tumilies se-
lected for the survey 10 control communitics were supposed 10 be similar i socioe-
conomic conditions 1o those selected for the survey i Progress commurilies.

The information and meassurements obtained on the children asd their Ganilies
were as follows: ape, anthropometric measurements (weight and length or height),
hemoglobin {using & portable photometer), dietary intake (using a 24-hour recall
guestionnairg), and a venous bloed sample for determination of vitlaming A B C,
folic acid, as well as zinc and iron status {n a subsample}),

The pringipal owteome variables of the cross-sectional design are provalences of
malnutrition, anemia, and micronutrient deficiencies. Other vanables that will be
usedas cosvarates are sociocconamic conditions, satisfaction with the program, and
intake of the supplements,

Longitadinal Design Strategy

The group.of children between birth and 12 months of age studied at Baseling will be
followed Land 2 vears apart 1o assess the impact ofthe program-on growlh and mi-
cronutrient status, Children will be 12-24 and 2436 months diring the second and
third follow-up examinations: The infermation and measurements obtained will be
those described for the cross-sectional surveys. However, the outcome vanalles will
be the evalietion of the nutritional status over time. The principa] cutcomes will be as
follows: linear growth and changes in length-for-age 7 score, weight gain and
changes in weight-for-ape 7 score, changes in weight-for-length z score, clanges in
the mean valucs of micronulrent status (vitaming &, B, C, and folic acid, Linc, and
ironj. and changes in the prevalences of wasting, stunting, underweight, eneia, and
micronutrient deficicncies. :

Resulis feom evaluation are expected to be available during the year 2001

CONCLUDING REMARKS

Stunting and micronutrient deficiencics continue to be a public health problem in Latin
America. Dietary improvements during the first 2-3 years of life can improve growth
and micronuirient status. Breast milk alone is gererally sufficiznt to achisve adequate
nutrition duriag the ficst & months of life. Thersafter, micronutricnts and energy often
become limiting, Therefors, adequate complementary feeding along with breast-foed-
i s e key fothe prevention of stuoting mnd nionoioent aahainition,

The wse of processed complementary foods is ene strategy being employed in
Latin Amcrics (o improve complementacy feeding practices and fo reduce the previ-
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lence of stunting. Centeally processed fonds reguire little or na time for cookting, can
be tatlored to the spegific nutrition necds of the populatien, particudacly with regard
ter micronutricnt cemposition and cnerpy density, and i be given desired consis-
tencies and well accepted flavers, They canalso be stored and transporied easily and
have a long shelf life, The processing and packaging techniques wsed in production
id the' ease of preparation thal eliminates the need (o store a cooked product
throughout the day reduce the risk of contamination. In addition, the products are
easy to slore and transport beciase 1hey are ofter delydrated. These characteristics
make the products ideal for large-seale public health peograms. The process of ur-
Banization in the region, the sing numbers of warking mothers, and the increasing
use of industrinlized foods in the diets of infunts and young childeen all make
processed complementary foods attractive for many mothers in Latin America.

To ensure consumplien of precessed complementary foods by the target popula-
tion, it is important to use social marketing technigues Tor the design of the produoct
and 1o build a communications component as par, of the project (o promote it

Ciptimal characteristics of processed complementary foods include the following:
adequate energy density fara given fecding frequency (e, for & frequency of three
ar mare meals a day, energy density should be at least | kealfg); appropriate nutricnt
prefile; adeguate micronutrient/energy ratios, suitably low renal solute load; appro-
priate viscosity (children require semisolid preparations until about 12 months of
age): desirable sensory properies; processed, if necessary. to avoid the presence of
antinutritional factors; resistant o micrabial contamination, easy to prepare; low
cosls and fun o ent.

Processed complementary foods should be considered preducts that complement
hireast milk and traditional Tonds bepween about & ménths and the ime when children
becaome fully integrated into the family diet. To interfere as little as possible with
breast-feeding, complementary feeding should not start before 6 months of age, and
afer thar age, it i important to continue prometing breasi-feeding and employing
these Tapds as complements to breast milk. Also, to reduce risk of breast mitk dis-
placerment, liguid products and theuse of bottle-fecding should be aveided,

Drespite the many: processed complementary foods that have been vsed in Latin
America, only a few of the programs that promote these products have been ade-
quately evaiuated. It is recommended that & monitoring and evaluation component be
included as an integral part of programs that promote and distmbure processed com-
plementacy foods.

RECOMMENDED RESEARCH ACTIVITIES

Warious rescarch questions regarding the potential role of processed complementary
foeds are still unanswered, Biomedical, epidemiclogical, programmatic, and opera-

tiemal research is necded in the following arcas:

Coaneral salts and compounds— pirticularty those

Pl Bavarlinbibny of e
thut contain o and zing—in processed Toods thal employ different macronutrient
composition and different ingredients, espectally in those foods that use ingredi-
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ents thal interfere with the shsorption of vinerals, As a result of 1his E..HE.H.:. ae-
{ivity, recommended micronutricnt densities for Eanﬁﬂma fands that use different
fortilicants, macronutricnt composition, and key ingredients should be sel

Effects of energy density, viscosity, and ncmw.__m__m_.._cu___ of ﬁna_wwn:._ns;ﬂ. foods and
the frequency of ihelr intake on saiery, substitetion of the diet, and displacemen

of breast milk,
+ Impact evaluation
arowth, anemia, micronutricnt statis,
Effectivencss, cost-effeclivenass, anil p
programs invalving processed complamentary
camminicalions componeit,
Comparison of cffectiveness af p
versis programs that distrilute cash apd promoie pr
miarket- ) :
Risk of contamination and proliferation of pathogens in processed naammnan._._.aé
fonds under differcnt preparatian techniques and handling and storage. conditions
found among bencliciaries of programs that distribute such processed ioods.
Evaluation of the sanitary guality of processed fonds as prepareid and nm.,.u& by -
ers in the context of current peograms that distribute such foods,  ©
Qualitative research un mothers © identify concepls u_.__m._ w.x“:uﬁo_.m retianding :.E
use of processed complementary fonds in \he diet of their infants and young chil-

dren in different cultures: .

-

of supplementation with processed complementary foods on
morbidity, and other eulcomeas.

recess evaluation of current public health
faods, including evaluation af the

rograms fhat distribute donated processed [oods
oeessed foods available in the

-

REFERENCES
. Geneva: ACCECN in collzhboratan

[, ACCISCM: (000, Fawrtl repastof i el nuteirion siwang

with IFPRIL . : , .... ..
2. Warld Health Crganizalian, g dsnrement of nritisagl impact. Cleneva; Waorld Hezhh Qrganizaion;
1979, } = i
u.zﬁna__x.o,.nﬂ._ns_ af ihe lonE-term nuLrtion intervention studics 10 Cuatemnaka, 19E5-1989. F il

o n: sl knaledige and: fatere direclions. Larel

4. Chandre RE. Murition, immunity and nfet
oEa: 1 6RE-GL o —_ :
=N ,”.n.__.n_“."_u DL, Frongille E, Habicht 1-P. Epidemiciogic evidence fur & paten g effect of madouiry

i i areality. Am J Public Hepith 1993 83 1130-3. .
6; MMH__H_M__MH."_B_E?FA #IC, Kumary VEE, Rao DEL ..._.u.m.h_,mam.:w..w: K. Effect of calorie supplé-
mentation on growth of wrdec-nourished children. As FClin dirr 1973360 m_m.alm. ¥
7, Mora JO, Herrera MG, Suecsun T, Mavarro L, Wagne? M The mm‘_.n_,n._m of putgitiopal supplemeniaon
wn physical growih of hildren 2l ik of malnutgition. A JClin Mer L95L e ._mmmuwun_. PR
5. _.mwn...__mz .1 Masorell B, Rivers I Mutritional impac omm,__..ﬂ_n_._ﬁsn_.;ma; iy the INCAR lonpataiy
study; Enalyiic sirategies andd inferencas: J Mt 1595, P25 :“__M.H_M.....n 1%, e
4. Lutier CF, Mora JE, Habichs JoP, Rasmusen EM, xﬁugum..mg_p_azsn_:mﬁﬂz. }m.n.u._d...,m..“ _._ﬁ.
sponsiveneis af weight and length to futrtional sapple .an_.__.m.za? bﬂ..__ Clin _.,___”___.1 Emé._ §1; 355+ >
10, Schroeder DG, piartoretl B, Rivera TA, Fue] MT, Habicht 1-E. Age differerces in the jnipact ol Ou
triticnal supplementation an proweh. J Nir 1&05; 125 1051595, : s
Cohen BJ, Brown B, Canahuati 1, Bivera LL, Dewey __ﬂ_m. Effects of age of introduction of SaMTE
mentary foods o infant breast-milk _n_wwa. _mﬂw__uw_ﬁﬁ__ intae, and growthi 2 randomized imlervei-
I i Lancer ey 334 T !
_m..ﬁﬁwpﬁ% M“nmuﬂuu ﬁn_..._n,”.: EH, Rivesa LL. Age of __==_n¢.=hza.= of complementiuy wc.cn_w and
prowilt of e, Lo birin-eight, breasi-fed infants: # randomized inferenfan sudy in Honduras.

A F Clént Nurr 1999, &9 HT9-E0,

POTENTIAL ROLE OF PROCESSEDR COMPLEMENTARY FooD 9%

1%, Wiord Health Qrpanization. Complemeatery feeding af yonng chitelsen e developing countries: 2 re-
vigw af farren screaiiiic taowledye. WHORK LTS, | Genevar Waorld Health Cirganization: [Q08,
e uther ncaparing-hsed Toods: INCAR gsperiences in Cemral America,

] Arnsrica: consmaints and appectinities Tor child Feeding and cars;

Feeal Myerr el 200000 2§ 12-24,

1 Monefen ¥, Recomendaciones sobrg cursitaos en las pricliis de slimentacein para 1 jora el valor

v e T digta de mifios entre 9y 15 meses de edad en una co wnistad semimral, Tedis de

el Fectels de Diedlicn ¥ NulsiciManzn del 1855TE. Mdzico, 1998,

17, Lutter O, Huffman SH, Fosward to special fssue on processed complémentary fands in Latin
Adnerica, Frand M Sl 20005 21030

(& Mamorelt R, labicht J-P. Rivera JA. History and design of the INCAF longiudinal sy

G- 1977 and ity Follow-op (P9RE-ER). I A s 125 [R2VE-4 15

19 fdora 10, What zre the relative roles of proceysed compiemeiany fonsets and behirvioeal changs i im-
provang nuiritipnal satus? The nced far 4 marvel-vrieated approach. Food Mo Bl 2000, 21 Bladi,

30, Rrown KH, Peerson 1M, Allen LH. Effest of 2ine supplementafion o ehild"s prowth: 2 menz analy-

s ol intervarilion tials, G0 Mitr Dier L9398 34: T6-83,

Camer ). Grivelti L, Davie 1, ef al Growth and sexual development af pdoleseent Epypiaan village

besys. Effeuts of zing, iron, and placebo supplements. As J Clin Nutr LRG0, 22 59-T8.

22, Ronaghy HA, Reinhild IG. “ahlovdii M, Ghavarni P, Fox MR, Halsted [, 2ing supplementation of
malfiounished schoothoys in feans increased groweth and other cflects, Am J Clin Nute 1974 27
11221,

31 Rivesa 1A, Conealer-Cossio T, Flares M, 2r al. Muliiple fricronurient sipplernentitions improve the
erovarth of Mexicon mfants, Am 2 Clin Matr (i pressh,

24 Sandsiend HEH, Penland [0, Alcock MW, erol, Bffects of replciion with #ine and nrber micronsticnts
on neurngsycholegc perfonnanee and growih in Chinese childee, A J Clin Natr 1998, 68 {suppd):
2T05-55.

35 Prown KH, Luaner C. Polential roly for processed complememary foocd in the improvement of early
chilithend qutrtionin Latin A, Feed Mar A0, A1 5=

26 Clark [, Shampton B Complemenary feading: the Crdle and Codéx: Faed e fall 2000, 21:
280

47, Rozo €. Complerrsntazy foods in Colombi, Faed Mt Bult 20008, 213 350k

2% Loper de Bomaka O, Expericnce with complementary feeding in the FONCODES project. Fond i
fireld 2000 31 3-8

4. Fivera 1A, Rodriguse G, Rosada JL, e o4 Iznplementation, monitaring anid vatuation of the nutrtia
component of the Mexican soc aeram PROGRES A, Food Matr Bill 200y 28 3542,

30 Rocado JL, Rivira 1, Leper G, Solang L. Development, privduction and quality ceatrel of nutritional
supplemens for a national supplemeniatian programme in Mexioa: Eomed Mierr Sl 2000; 21 30—

41, Rosade N Rivera ), Lopez G, 1 af. Proprama de s |emsntacide slimentacia para grupos com alio
rigsgo de desnuisicidn, Salad Pab! Mesics 1999 41013362,

DISCUSSION

P Castitlo: 1think the Progresa program is very interesting. How do you know
thal papilla is used only by the target children and the pregnant women and not by
other members of the family, for example, other children?

Dr. Riveras-Dommareo: One of the issues that we wddressed in the process eval-
wation that 1 mentioned was precisely thatt 1o ley Lo find o if the product has been
wsed only to feed children or to feed other family members. We do not have results
[ren that analysis yet, but it's a very important gquestion; fn a fow months, Wwe will
have some answers,

Dr. Guesry: You recommend delaying the introduction of processed complemen-
tary foods until after 6 months, bul many investigators—including Waterlow in
Thailand, Whitehead in the Gambia, and many others—have shown that energy
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intake deficiencies start between the thicd and the fourth months and that 2rowth fal-
tering also staos during that peridd. This means that you apparenily @zcept such

maﬁﬁymu_.ﬁ_..:._m.?_.nmmma:m_na:;::nm..wﬁ_a.__H_u:_ﬁ:..e:n%r_._..:..v

Dr: Rivera-Dawnmarco: Inmy opinion, there are sufficient data now 1o ,mnr..nm"m that
if & child is breast-fed-which is almost universally the case in these comsunities—
wou probably do nol need to introduece any complementary foods before. 6 months,
There are risks involved in the introduciion of such [oods, and 3 bang as the mother
is breast-fesding, I believe we shauld delay introducing them wnlil after & manihs. I
know that there are many differing opinions o this, but that is my point of view.

D, Endres; Could you explain the discrepancy between your recommendation
nal to intraduce solid fomls before the age of 6 months and the fact that in your
Progresa program, you provide papilla for infants from 4 months of age?

Br. Rivera-Dammarco: 've based my preference for 6 months mainly an studies
like the ones dong by Dewey in Honduras, showing that breast milk alone provides
sufficient nutrients up to & menths, In fact, when those investigators comparad a
growp of exclusively breast-led infants with infants receiving complementary foods,
there were no differences in growth Iy 6 mooths. T Knowe this s an unresolved issue.
However, the curment official recommendation in Mexico is to start complementary
foods between 4 and & months, 5o that's why the program stars at 4 months,

Dr. Flares: When we reviewed the issue of introducing complementary feeding
for the Fourth Report (1), we found that field studies show that complementary foods
infrochieed between 4 and & months of age replace nutrients from breast milk and
confer no advantage for growth o develapment,

Dr. Haschbe: A short comment on the weaning age. We all agree that the WHO
recommendation 15 between 4 and 6 months, but 1think we should recognize that all
children gre differcnt, One child may need complementary focds earlier than another,
Seienge rather than politics will give vs the answer to this.

P Guegry: Ldon’t have any expericnce with fecgparing, but [ do have experi-
ence with Labdamine, which is a similar produet made in France for Nonth Afrca. [n
my exparience, this product i3 rarely used by mothers for feeding their infants during
the weaning period because the packaging is poor-and because the texiure, appear-
ance, and taste of the product are not optimal. Have you assessed the actual usage of
this type of product?

Dir. Rivera-Dommarco: [ agree that it is very important to do sensory testinpg be-
fore putting a product into such a program. We did compare cur product with popa-
lar industrially processed products, and it ranked very favorably. [t is 2 high-quality
product in terms of texture, flavoer, and appearance. The packaging is also similar to
that of commercial products. T agree with you that many programs have failed: be-
cause they have not paid cnough atlention to this issue: Indastry usually pays a lot of
attention to such matters, 5o we shoold draw on their experience in making good
products that appeal to children and mothers.

Div. Brunser: Chile has a very long experience with complementary feeding. We
have leamned, at enormous cost, from our mistakes. One of these mistakes was u_m_ﬂ?

; 1
lem that nobody foresaw, that is, the image of the com _.u._m_ﬁmwmwﬂ ﬁﬂwrmu\m“““_‘uﬂﬂzsﬂ.“ﬁ
E._ En governmenl :._H.o_.mmu._ i VATIQUS, ATRREE il became Food .m.wn n_._m.“ i Emm
disteibustad feenypireeived value, There was another problem as well: If ww: PETROVE

the fat from milk, you accelerate gastric emptying while increasing the reiative pri-
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portion of lactose. When we did a study of laciose intolerance in the Chilean infants,
we found that by 2 vears of age, about 5% of them already had some degree of lae-
tse maldipestion, Thos, it was true when mothers said that skimmed milk preduced
diarrhea in thear children.

The concept of “foad for the poor™ is an important one. Skimmed milk became
[ood for the poor because it was badly packaged, piifered, cortaminated, and so on;
inaword, 1F was nol attractve, and because it was Free, i had no perceived value, To
corbat this, one of the tactics that the ministry of healih intreduced rather carly on,
and after Josing enonmous amounts of money, was to release these produsts first on
the open market i the smactest supermarkets, Only after that. and after a careful ad-
verlising campalign, was it then distributed through the nmians] health service. To
combal the black market for these free products, the governinent-distributed product
has a different package size from the supermarket product, though the contents are
the same.

Another prollerm arose when we developed a comifsoy milk blend. The com was
bought rough as grain and was then finely milled into commeal. When you do that
with a spinning mill, the cormn becomes heated. This makes the typlophan unavail-
ble and gives the product a peculiar smell, Because of the smell, the product was re-
jected: To solve this prablem, we bad ta go to industry and ask for help. The moral is
that vou need to go 1o the people who have the knowledpe and ask them to lend a hand
in developing and marketing these products,

D Lejarrage; T'm glad Dr. Rivera stressed the importance of the nutritional
components of complementary Toods. In Arpenting, we are concemed about the in-
greaging use of juices for children: These are Becoming very fashionable now, and
adverising pressures are leading to their increasing use inowery young children. Inow
often see children aged from 1 ta 2 years with first-degree malnutrition whose moth-
et are buyving ag much as 1 liter of juice a day for them. This is expensive and pre-
vents the purchase of mors valugble foods,

D Amiga: What is the role of the state? You talked about the role of the privae
scetor, but | think it is impaortant to define the role of the state. In many countries, the
state scems to play no role: I'm also warried about the sirategy of the Werld Bank,
which appears to prefer to give money than to suppon! feeding programs.

£r, Rivera: The role of the state differs according to the country, but in Mexico,
for exarmple, where there is such a high prevalence of stunting, the povernment role
is wery important, In fact, the govemment is producing food prodicts through a
government-owned company, The government distributes these prodocts and is in
charpe of the programs. There may be other countries where the role of pnvate in-
dustry is more important,

About the strategies of poverty alleviation, T agree that simply transferming money
will not solve the problem, particularty in young children and in pregnant and lactat-
ing worsen. fn Mexico, a group of public health nutritioh workers was consulted by
the povernment on this matter, and our opinion was that there was 2 need for 2 noto
.,.m_mu..._.“i component in govemment atd, which is why we have our mutgtion progran
_ DroHasehxe. 1have two short comments, The first relates to the fortification leve)
il L m_‘.__EvEEn_.:u Btesn o pregnant wormen. ¥ou provide a folic acid supplement
of only 100 pg/day, which comvadicts the present recommendation to give 400
T_..m.__._..—m.____ Second, ahout Yol roquest o mare reven: o {rt _._vmn._n._....m.__r..m._m_m._.u_... Most of the
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intake deficiencies start between the third and the fourth months and that groweh fel.
tering also starts during that period. This means that you apparently aceept such
growth faltering, for reasons [ don't vnderstand. Could vou explain?

Or. Bivera-Dammarea: I my opinion, there are sufficient data now o indicate that
if'a child is breasi-fed-which is almost universally the case in these communilics—
you probably do not peed o introduce any complementary foods before & months,
There are risks involved in the introduction of such foods, and as long as the mother
iz breast-feeding, [ belicve we should delay introducing them until after 6 months, |
know that there are many differing opinions on this, but that is my point of view,

D, Endres: Could you explain the discrepancy between wour recommendation
ol to introduce solid foods before the age of 6 months and the fact that in your
Progresa program, you provide papilla fer infants from 4 months of age?

Or, Rivera-Dommarce: ['ve based my preference for 6 months mainlv on studies
like the ones done by Dewey in Honduras, showing that breast milk alone providas
sufficient nulrieats up to 6 months. In fact, when those investigators compared 2
group of exclusively breast-fed infants with infants receiving complementary foods,
there were no differences in growth by 6 months, T know this is an unresalved issue.
However, the current efficial recommendalion in Mexico is to start complementary
foods between 4 and & months, so that™s why the program stasts at 4 months.

Dr. Flores: When we reviewed the issue of introducing complementary feeding
for the Fourth Reparl (17, we found that field studics show that cotmplementary foods
intreduced between 4 and 6 manihs of age replace nutrients from breast milk and
confer no advantage for growth or development.

Dr. Haschke: A shon comment on the weaning age. We all agree that the WHO
recommendation is between 4 and & months, but T think we should recognize that 2ll
children are different. Cne child may need compleméntary foods eaclier than snather,
Science rather than politics will give us the answer to this,

Dr. Guexry: T don't have any experience with fneaparing, but T do have expiri-
ence with Labdamine, which is a similar produgt made in France for Morth Africa. In
my experience, this product is rarely vsed by mothers for feeding theirinfants during
the weaning periad because the packaging iz poor and because the texture, appear-
ance, and taste of the product are not optimal, Hive yvou assessad (he actuar uzage of
this type of product?

De. Rivera-Dommarce: Tagree that it is very important o do sensory esiing be-
fare putting a produect into such a program, We did compare our product with popu-
lar industrially processed prodicets, and it ranked very Favorably. It is a high-quality
product in terms of dexture, flavor, and appearance, The packaging is also similar to
thal of commercial products. I agree with vou that many progeams have failed be-
eause they have not paid enough attention to this issue. Indusiry usually pavs a lotof
altention to such malters, so we should draw on their experience in miaking good
products that appeal to childrenand mothers,

D, Brunser: Chile has a very long experience with complementary feeding. We
have leamed, at enormous cost, from our mistakes, One of these mistakes wisa prob-
lem that nobody foresaw, that is, the image of the complementary foods disigbuted
by the government through its various programs. For many years, the povernment
distribated free skimmed milk; thus, skimmed milk became food for the poor, and
ihat destroyed ils perceived value. There was another problem as well: If YO FRmove
the fat from milk, you accelerate gastric emptying while increasing the relative pro-
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partion of lactase. When we did 2 study of lactase intolesance in the Chilean infants,
we found that by 2 years of age, abomt | 5% of them already had some degree of lag-
tose maldipestion, Thos, itwas true whes mothers said that skimmed milk produced
dizrrhea in their children,

The concepr of "food for the poor' is an important one. Skimmed milk bocame
leod for the poor because it wag badly packaped, pilfered, contaminated, and so on;
s word, 1was not atiractive, and becauss it was free, 10 had no pereeived valwe. To
cambat this, one of the tactics that the ministry of health inlrgduced rather early on,
and after losing enarmous amounts of money, was to release these products first on
the open market inthe smartest supermarkels, Only after that, and after a careful ad-
vertising campaign, was it then distribuled through the national health service, To
comibal the black market for these free products, the government-distributed praduct
has a different package size from the supermarket product, though the contents are
the samas,

Another problem arose when we developed a comndsoy milk blend. The corn was
baught rough as grain and was then finely milled into comnmeal. When you do that
with @ spinning mill, the com becomes heated, This makes the tryptophan unavail-
alrle and gives the product a pecaliar smell. Because of the smell, the product was re-
jected. To solve this problem. we had 1o 2o te industey and ask for help, The moral is
thiat you feed 1o go 1o the peophe who have the knowledge and ssk them to lend a hand
int develaping and marksting these products.

Dr, Lefarraga; T'm glad Dr. Rivera stressed the imporance of the nutritional
components of complementary foods. In Argenting, we are concerned zbout the in-
creasing use af juices Tor children, These are becoming very fashionable now, and
advertising pressures are leading to their increasing use in very young children. Tnow
ofien see children aged from 1 1o 2 years with first-degres malnutrition whose moth-
ers are buying as much as 1 liter of juice a day for them. This iz expensive and pre-
venls the purchase of more valuabie foods.

Or. Amige; What is the role of the state? You talked about the role of the private
sector, butd think it is important 1 define the rote of the state: In many couniries, the
state seems to play no role. ['mvalso worred about the strategy of the World Bank,
which appears (0 prefer to give money than o suppaort Teeding programs,

Br Hivera: The role of the state differs accerding to the country, hal in Mexico,
for example, where there is sich a high prevalence of stunting, the government role
i= very important. In fact, the povernment is producing food products through a
government-owned company. The government distributes these products and is in
charge of the programs. There may be other counides where the role of private in-
dusiry 1% more important.

Aboul the strategics of poverty alleviation, T agree that simply transferning money
will nat solve the problem, particularly in young children and in pregnant and lectat-
ing women, In Mexico, & group of public health nutrition workers was consulted by
the government on this matter, and our opinfon was that there was a need for a num-
tional companent in govermment aid, which is why we have our nutrition program
noW.

Dr.Haschke! Thave two short comments. The frst relates to the fortification lavel
in your supplements piven to pregnant wornien. You provide a folic acid supplement
of anly 100 pefday, which contradicts the present recommendation to give 400
pedday. Second, about your request for more research on hioavailability: Most of the
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problems af bivavailabiliy have already been solved: For example, here at Iistine
de Nutricidn ¥ Tecnologid de Alimentos (INTA) in Chile, much work has been dane
on iron bicavailability from cereals, We now know there are sany products on the
rmarket with low-guality iron and poor bioavailability, as @ result of negleet of pre-
sent knowledge.

D Rivera-Donwnarco: With regard ta folicacid level, unfortunately this was ade-
cision made by & committee of scientists in Mexico, but D agree with you that it shoald
be higher. About bicavailabiliy, I keow we now have many answers, but there are still
many questions. For example, numerous products 51111 pse redoced iron as & fortifis
cant, and we know it is not easy o study the bicavailability of reduced fron. Producs
that have been shown to have very high bicavailability, such as iron-sadium erhyl-
enediaminetetrazcetate, are quite expensive. These dare the reasons wehy I think there
i% still the need for more rescarch, particulacly in the context of local foods,

Dr. Frengilla: The state of Mexico has obviously made a particular commitment
to nutrition, and one can envisage that commitment continuing for a long time. But
at some point, one imagines that the state will not sustain hat role and market forces
will take over. There is nothing inherently against commeecial products being an the
market, but if our goal is to reduce health disparities, T worry that i the market is al-
lowed 1o take over completely, without the state, we may be in a situation where there
are increasing disparitics again,

Or. Rivera-Demmarca: Your guestion is very appropriate for Mexico because
there will soon be a new government. The big question is: Will they sustain the pro-
gram? Our communities are now very conscious of the benefits of the program, and
there 1s # widespread demand for it to continue. We have not vet had any experience
of what will happen to these programs when there is a change in govemnment in
Mexico. Chile, on the other hand, has experienced this, and it appears that when peo-
ple receive 2 benelit, their demand for the benefit to continue is so strong that it can-
not be ignored, even by a government thal is reluctant to continue with such pro-
grams, I appears that they don't have any allemative, because the demand is so
strong. Your question is very pertinent, znd I'm worricd about what will happen,

Dr. Uauy: What is the technical group in Mexico going to do to ensure (hat this
program continues? The tradition, nol only in Mexico but in Latn Amsrica as 2
whele, is for new governments to introduce change—new programs, new ideas, new
teams, [n Chile, for better or for werse, the prageam was built into law in 1937 as part
of the Social Security Act for workers, so it has a lezal framewerk that cannot be
changed or dismantled by a new povernment.

Or. Rivera-Dommarco: To be honest, there 15 no consensus among the scientific
£roup as to what to do now. But I really think that it is important at least to promote
the idea in society that malnutrition is a public health problem and that someathing
should be done.

Dr. Vdzguez Garibay: Reduetion in stunting is not a simple linear effect in
Mexico, It is now clear from various studics that to achieve a reduction requires im-
proving the education of the mother, improving the per capite income, decreasing the
prevalence of digestive and respiratory diseases, decreasing family size, and promal-
ing more breast-feeding, In many of our states, especially in suburbs of the cities, no
mete than 20% of infants receive breast milk after 6 months of age. It teems to me
that the food program is useful but is not really reaching the population that needs it.
I believe there are 40 million people in Mexico who can be classed as poor, 60% of
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whoem receive less than 340 a month. We need to know what i happening o Fe com-
mnitios that are not involved in the Progresa program. What changes i stunting
have oecurred in those children? N

F Bieeea-Deosiaren: | agree hat my lingar projection way optimistic, [n the
hest-case scenario, we will bave to wait 28 years, and maybe cven more, [ accepl that
many people in Mexico believe there are mose than 26 million peor peeple in the
country, pethaps o5 many as 36 million. That is a debate between government and op-
position. Maybe more people should be receiving the program, but at least the oo
st poople are beneficiarics, \ .

Rr. Ruel: 1want 1o muke amore global paint abour the presentation. [ found it
highly biased toward Latin America, [ think it is impartant to remember that the ar-
guments for this approach in Latin America do not necessarily M.ﬁ._u._u. in c;ﬁ.ﬂ regians.
Dr. Gibson could cenainly give us examples of how difficult it is o do this kind of
intervention in Africa. What are the potential solutions and whal other aparoaches do
we have (o think about in regions where we do not hive these factlities?

Dr. Rivera-Dommarce: . T agree that Latin Amenica 15, on _._ﬁ whole, very well de-
velaped, governments lend o be strong, and there is 8 pood infrastructure. Also, the
rates of malnuirition are lower than in other places. Bug | was giving a Latin
AIMCTICAN view. . ) )

Br. Ruel: This type of experience in other regions raises totally _muﬂnnn:_“ paints.
For examgle, when you say “distribution is nmﬂ._: “eosts e low” Umarketing 18
easy,” such things jusl do not apply to n___.ﬁ_. regions. Miybe vou should change (he
title of your report and add "in Latin Americe”
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