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M oRTAcr1Y RATES of infants and children 
and the growth rates of survivors are 

reliable indicators of the state of social and 
economic development of populations. Al-
though many environmental factors are in-
volved, it is generally considered that nu
tritional state is most important, and thatitin turn is dependent on the quantity 
and quality of food avaible and its 
dtribtionwithin e a lois ito favilable 
lijstrilbtitioi within the family. It is logical 

to assutile, in attempting to cope with the 
poor growth and elevated mortality rates 
of chihren in the disadvantaged sectors of 
ally society, that the provision of supple-
mentarv fooI of high quality deserves high 
priority. Consequently, it would be of great 
advantge to know something of the bene-
(its to be expected from food supplementa-

tioll to popl)eI livilg illotherwise tinflV-
orable environments, with scant resources 
to Ie tter their own lot. 

The results of a limited number of cotn-
trollcd attenpts at stipplemle nt tioll arc 
ecItlivocal (1-4). Seven years ago we began 
siuchi a study in Perui; the present report 

GR,51A.,
4 .. 

covers the most important observations. 
The optimism of our report after the 1st 
year of supplementation (5) has been tem
pered by a much longer experience. 

M 

Iifaut ad preschool child iualnutritioi and
elevated moriality rates are the rule through
out uiost of Pent (6). Ii choosing study po)Lla

o s we eiiiicia tl large urha cc shits and a 
.,I rt of availaleh, rural jioptlations because 
o.tlt, Itli ip 1 atlcniptilng a locig-terlo study 

V sccublan( controls. We 
stwga pIlantiation ii imrthern lciui)ecause of 
its isolation, ile high degree of interest cx

with cll of selected a 

Ipcsstd by cIte o(vwirs and by tht' leaders of Ilie 
lalbor l1ti, acid ;111iiiti(feiice ofi iiaitlutritioni 
aicd mortality Ia 1'sthat seelicd 5s11eptilble to 

ilrovcnc. ilsl, their beingMcut 
(CIlcsidlerabi iowi'r. ticact those. of, oucl avail
able plt . wt tio-s.;I TlW iilaicuc sclelid had total pula
tion of a ppioxic a iy 13,00(0 ploplie, 9,500 of 

thil as ilctiiedi 
to the mill mid the rec'maining 3.500 illfour 
relatikely icinioc subdivisions, t'ach one of 
whih Id originally Ibeec a slpa tate paclaiLta
tioct aidtal recainedi uchtof its indcpeitd

whoit lit.d ti li cely adjaceti, 

Flo[leGaceofRes'ci cis c LtL, with relatively little ex(hiallgIe L'weeic i 
American Hospital, Apartado 2713, Lima, Peru. '. 

Assistit Director of R se icc, lcitish Amnican 
IHospital; Associate Piofessor of Medicic, Cayccato 
I lercdia School of Mcdicine. I )epartmcnt of Re-
searcch, IBritishc Aneilca Ihtospital. 'Ditcct tr-f 
Rest'arch. British American Hospital: Poftssor of 
Ilucnicai Nutrition and Associale Professor of Pe(li-
allir's..lolis Ilopkiis Midical Institutions, 


ccic. T fact that ii foci Sibdivisions wece 

iccc hc' salt tccc.gec t, wcic of simila r 
111(: origils, had similar si/es 

inhaitaits), age dis ri)ltions (501% ider Il6 
yva i of agi'. 50/, ticnclcr 7 years of age), oc
cil):lioll,. ht1sIlgi.(ill(itiollS :cid Wagts. aitLi 
ri'cti\' thetirpay ill food , ca Ic its 

ti (i00-1.15(0
 

.I parl (f 
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confident that we could introduce a single logic age and multiplied by 100, becomes a 
variable into one or more of the four groups "developmental quotient." Thus, a boy 2 years 
anl leave the remaining ones as reliable con- of age with a weight of 10 kg would have a 
trols. Distances of 5-10 miles separate each weight quotient of 50, as this weight corre
impulation and transportation facilities are sponds to that of a I-year old boy on the 
very limited, with social intercourse at a maili- United States reference curve. hlhese quotients 
itiTh. Tey are here designated as populations permit the presentation of heights and weights 

i, I1, Ii,'and I/V. in the same units and the averaging of boys 
A complete census and anthropometric ineas- aind girls of different ages. It should not be 

urements of all residents in populations 11, Ill, assumed that tile 50th percentile of this or any 
and I1' were first carried out between April and other United States standard represents the 
July of 1962. Because of the lesser heights and true genetic potential of this Peruvian mestizo 
weights of its children, Population Iil was in- population. This is not known, but is proba
tetitionally singled out for the most complete bly significantly less. 
supplemntation. The census and nieasure- Figure 1 depicts cross-sectionally the meani 
,nents of population I were first taken in May dcvelopmntal qiuotiemnts for height and weight 
and June of 1963. After the first measurements of all boys and all girls from the four popula
were niade in each group, they were repeated toins combined, at the time of their first ineas
for all residents at least twice a year, at the urement. )uring the first 6.5 years of life the 
end of the suitlilier (March-April) aind at the children were grouped into 6-month categories. 
end of winter (Septemnber-Ociober). The first points, plotted at 3 nionths of age, 

'Ilhrougloiit this report the heights and correspond to all boys or all girls between 
weights of all the children are expressed as hirth and 6 montlis of age. From 6.5 years oil 
"developmental quotients." Arbitrarily taking they wtre grouped in yearly intervals until 18.5 
the 50th percentile of an internationally known years of age. Thus, the points at 7 and 18 years 
United States growth standard (7) as the refer- of age correspond to all children between 6.5 
ence. each nmeasurenett is converted to a and 7.5 and between 17.5 and 18.5 years of age,
"developtiiental age," tile age to which it cor- respectively. These curves reveal growth pat
responls ol the appropriate reference curve. te'ts that are characteristic of most of lPeru 
This devel opnental age, divided by tile chrono- and many tnderdevelopled countries: 1) a dra

inatic fall in the quotients between 6 and 36 
100 MALE montlis of age for both sexes, 2) a seeminigly 

tmore rapid recovery for girls, reaching a peak 
-it H4 years, by which age nearly 100% have 

*..- reached the menardie, 3) an apparently pre-
NT cipitous drop after this age, due to the fact that 

tnaty girls in the United States have not yet 
imiatured and ,are still growing at in accelerated 

00- rlte, and 4) ; imore gradual but prolonged re
covery in the boys, reaching its peak at 16 years 
of age. 

go- FALE . Population I remained as a control during 
80.. the entire study. It, along with the other three,
80. _ "".....WT received some medical assistatce from our staff, 
70-	 tie regular care being provided by the planta

60!, . V".H lionl. 

'opulation II also served as a control, with 
s0- the exception of a feeding program for the 

'4', 6 'e ' ii, '4 ' 1[ 6- to 30-month-old chihdret, which began in 
At IN YEARS 	 165 and will be the subject of a future report.

Ftc. I. Mean developmental quotients for height 15 and wlle of a ftr re 
atid weight from birth to 18.5 years of age for males Itt Septembcr of 1962, immediately after the 
and f'nialls of all four populations at I.ginning of second measurements, population III begall to 
study. 	 receive a free supplement of ordinary white 
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wheat flour ioodles, 501 g a week for each 
inliher of tile flnaily. .At least one-half of the 
weekly stpply, picked upi)by a inenber of the 
fanjlil ;it a central distribution point, was in 
the lo lil of fine "angel's hair" noodles, a fornI 
traditionalliv fed to snall children and one of 
tile ew solid foots ever fed to inifaits. Asstsut
ing cvell distriliioll within eachi family, this 

should lhime represented ;in "aidditioni" of 250 
kcal aml 7.5 g of protein to the (laily intake 

o eadl illcilller.t 
At [lit, saille little the iihaitanits of poir-

hlion I!' begaill to rcceive an eqiual aolltliit of 
noodles imiale hioi white flour enridied with 
101% fish protliil Coiceitiate (FPC) containinig 

alilroxiittly 80% )roteii. As a restilt the 
"atitlition" to the daily diet consistcd of 23( 
kc'al a1.5o I f'"approximatt'h equal parts 

Of wheat intl fish lproteins. The sotirce of FIP 
was pritlipallN the pilot pla (r'tt'td iii 

Qiinlell. Chile. h\ UNICEF, btil at ariotis 

iies wi tisedl FP(I fiiiii the Violii Coilila-
litl iii Mollitello, Illinois, anid Irotii theIli,-
tai iih (O:oiaiitt:il Fisheries ili CoIlegt' Park. 
Marylail. Noodles iiii with litt%d 10i%FI'(v 
these SOtiCes limse Iieli siowii Io In'aclellaii 
as tihe Sii(lit, of piottiti ill the liet ofl iiisiiis 
ald small Ihildeli (8). 

hi lioth populations, 95-98+.i<. of the faitni-
lies picked the week ;ilt] af-tl inodles e\ei\ 
tel soIt initial difhcultv ili devisiltg ways ofl

large' :iniount thteii'intoir r~litig thu iitto dct 

clelhtely'. Thisst~litictltheli regttlarly atlnl 

was verified b\ fieqltellt uniiitountii'd visits to 
the holies. particularly ait incaltinis. At Ihe 
ittle of these visits, estitliates of total ood Coii-

sitil)tli itil that "ippletil'nt"idicated tl' 
were displla';iig other footls, p:irtictularly cIS-

sava aidisweet potato. In )ecemlr' of 1967, 
after nmie thaii % i., the stilt n.le'ititlion 

wais iliscrotllit itit . 
R.UslT.'S 

Figure 2 depicts the evolution of height 
and weight quotients of Ciildren in the 
four populations duritig the 6-year period 
beginling a few imonlls before silpplenlien-
tation was begun and ending a few montls 
after its discontintuation. For each popu-
lation, boys and girls combined were di-
vided into three age categories. Ifants Ile-
low 6 months of age were excluded because 
of the extrele variability of their quo-

tients The first age category, loosely called 
"presciool cihildrel," includes tlose be
twcen the ages of 6 and 77.5 nonths at 
the tille of each lneasurtnClilet. The secotid 
category, called "schoolchihhlen," includes 
those between tlie ages of 78 ail 119.5 

imonths. The third category, loosely called 
"adolescents," inclides those between 150 

and 221.5 niontlis of age. It is apparent 

that in tis systeii tile .nrot of tlhilhlrell 
being measured in each age Category was 
constantly chatigingg with sill Cliterill 
and solic leaving btlween c;1(1l nicastile
mient. 

Figure 2 reveals seasoial variation in tlhe 
m 

weight quotieits Of' the pI'escIool cllil

ren of all f1)0i ) tiOIuatiotis, becoin iig les 
ohiviotis ill 1w lilahiofl If' dutrintile lastM 
I yearis of the study. This same variation, 

a significant gain hlrhig tlwinter ail a 
similar loss duiing the summer, is apparent 
iii the adolescent /)o/)lalions I and II. 

ut iot in those of III and IV, nor in an\' 
of the schoolchiltli. Similar' vaiiatioi s 
have been relporled before (9, 10). 

Tih'iete ap'pears to have beeti all ilnlpres
-si'e gain in the hight quotient of the pre 

scvogai drin eif (jttltiof li i 
sthool (ltilii of populatinl f ' during
the Ist year of stpplenientationi and i 

steadl\ gain iii their weight quotienis dill
ing the first 3 yea1s. There was a stleaily 

gaitn ill the heightl quotietts of the Itw 
control populations of the salle ages anti 
il ''rgulIai- bil € f i ite gai inf weigh it. 

In the schoolthildren of all four popui

lations a remarkabl)e consistency in tile,
 
heigli ani weight qluotients Iioughottt tile
 

iyears isapparent. The ch;ildrei oh Popit

lations I and Ill were moderately taller at 

all times. :ui( their weight-to-lieight rela
tionship was indicative of some degree of 
obesity, suggestive of a more generous 
calorie intake. The children of po/mlation 
I V. initially shorter anid slightly "inder
weight," remained shorter but gained in 
weight. The children of population I, one 
of the controls, evolved in exactly the same 
mannier. 

The adolescents were consistently "over
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9 
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80 

75. 

78"1495 
months 

70
70 * a, ' ' 

S5 

60 , . I j2, .7, ' 8. H 2 1 0 20 l 

90 

150 75 

70' 

65" 

60'm Ill .* ... 29 -* . -- *--- . 

Flot.'2, MC:MI df'\'Ctlq)IjIInt;il quotie~nts for height (closed circles, solid lineCs) and weight (openl cirches,
bro'(ken lilacs) of all boys and girls ill each age category ait the ii,, (if each se.riannlual in.eisurcit'li ill ealchl 
(if (lie l'oor ploptla~liools: / aln(d 1 se~rve~d as controls (C), /1i received wheavil (\V), and 11' receive'd wheat and 
fish I\VF) supillliutlts, Figurles along th(" ba;se line indicate illier of children Illlastured (-;tell tihr('. 

weighit" thlroughout the study, with 110 
discernible effct of supplementation. The 
_ai in the height quotients of population 
III was nearly matched by that of popu-
I,tiolls I and 11. 

"Ilihe heights and weights of the adults 
(18.5 \cars or older) of all four popula-
lions werie followed. Initially, the mean 
heighits of the men (approximately 158 cm) 
and of the women (approximately 146 cmn) 
wvere necarlyv identical for all four groups. 
At the end of the study the mean height 
of the men in populationi 1 (160 cm) was 
slightly greater than that of populations 
III and IV (159 cm) anti populationi 11 

(158+ cm). The same slight advantage was 
apparent in the heights of the women: 
I147.5 versus 147 and 146.5 cm. Initially the 
mean weight of the men in population 1IV 
(55.3 kg) was less than that of populationis 
I anti 111 (56.5 kg) and population 1 
(58 kg). After 6 years the men of popula
tionz IV had equaled the mean wveight of 
those in population 11 (58.4 kg) but still 
lagged behind those of populations III 
(59 kg) and 1 (60 kg). For the women, the 
initial weight in population IV (48 kg) was 
also lower than that of populations II and 
111 (50.5 kg) and populationi 1 (53 kg). 
After 6 years the mean weight of the womneu 
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in population IV (51 kg) was still below LONGITUDINAL EVOLUTION OF FEMALES 

PRE-SCHOOL SCHOOL ADOLESCENT
that of populationsII (53 kg), 111 (53.8 kg), "I00C .A...,
 

and 1 (56 kg). It would seem that there 110
was titl upwardl trend in all four popula- .. "i 
tions. 70-1 4 A - 

tins 


j 
:96 N 53 NIB1

The seemingly insignificant effects of 90
 
supplementation on the growth of tile chil- N 1N!3
 

dren, which is apparent from the above 80 846 NJ7a. . N:1
 

analysis, led to additional examination of 70

the dlata. 701 ' *'" 

When the figures for infants between the 90 . 
ages of 6 and 30 months were separated . . 
from those 30-77.5 months of age, the Z m 
same trenls described for the larger group 170- - . 
were still apparent. 0O N 40 . 

BecauIse the mean (ltuotients r each 85 
group had included all children examined. 
oil cac occasion and were ilade unp of 1E 

constantly changing populations, it was de- 65 

cide,! to plot longitudinally the quotients o N47 N 26 N 12 

of those children who had missed no more 40 60 60 1110 220 

than one measurement. This was lone in AGE IN MONTHS 

Figs. 3 and 4, with the sexes separated, Fir.. 1. Meani developmental qiuotients for height 
for the childiri who were in each of the (solid lines) and weight (broken lines) of gils filin 

ach population (I-It') who were ill eadh of lie 
LONGITUDINAL EVOLUTION OF MALES dlite age categories at the lilme of hie first Invastirte-

PRE- SCHOOL SCHOOL ADOLESCENT lilt'lit alll(l wIl WCt. illeasillled regilarly oil aon stilt

. .o. uanii tanl lasis thereafter. 

5 Nn 91 N S2 N 11 j three age categories at the time of the 
.,..' initial examination. The y are carried 

.o .3...'1 through each examination, becoming 6 
g70 .. :. nonths older at each stcceeding point.60 . N These curves are comparable to tile co'

0.00.<aS respond intg segmlei its of Fig. I. Bleca use of 
I 4 0 . ° °- - the nanner of selection and the separation

75 N 
0 

0 O.. --. %/ by sex, the number of children followed in 

65 N69 N:44 N 10 each point of the two figures is approxi
s 0 ately 25% of that in each ptoint o,1'51... ., ... ° -: . . Fig. 2. 
s -. 4,1U "-. I-. Figtres anti ,I reveal similar patterns 

N:.41 N:26 NI1ig re 

40 60 o 100 120 140 160 lao 200' 220 all1 four populations. At the end of fi 
AGE IN MONTHS years, the lean age of those who began 

Fir. 3. Mean developmental quotients for height in the preschool category was similar to 
(solid lilnes) and weight (broken lines) of boys from the initial age of those who began ill the 
each population (I-IV who were in each of the school age category and for these in re
three age categories at the time of the first measure. 
ment and who were measured regularly on a semi- lation to the adolescents. Tte final quo
annuat basis thereafter. tients of each group were superior to tte 
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imiti: 	 ones of tile next, suggesting a con-
slant improvement in growth. 

The cross-sectional (Fig. 2) and the 
longitudinal (Figs. 3 and 4) evolutions were 
plotted using thc mean quotients. When 
the median values were plotted (not illus-
trated) instead, the lines were a bit 
smoother but nearly identical in their 
trends. 

Although we had an accurate census of 
each population for the 12 years preceding 
this study, the data on live births were of 
dubious value, most of theni occurring at 
home. The data oil infant (0-12 months) 
;|inl lreschool child (12-60 months) deaths 
were more reliable and we were able to 
reinforce tc i when the original census
and measurements were carried out. All 

the data for the y'ears 1962-1967 are re-
liable. 

Table I presents tile in fant and preschool 
chihl mortalities for the years 1950-1967. 
For the first 12 years they have beetn re-
lated to population; for the 6 years of 
sltulv t hey hla'e been related to population 
and to the number of live births. Prior to 
ourt study, population I had an infant mnor-
tality which was significantly (P < 0.02) 

higher than that of population III; none 
of tile other differences, either for infants 
or preschoo! children, were significant. 
During the 6 years of supplenientation the 
differences in infant mortality between 
either one of the two control groups and 
either one of the two supplemented groups 
were highly significant, when expressed per 
1,000 inhabitants or per 1,000 live births. 
Although population I had a significant 
improvcment in its previously high ifant 
mortality, this did not match those of 
populations III and IV, both equally im
pressive. 

Tile preschool children of populations 
III and IV experienced impressive declines 
in mortality during the 6 years of sttidy
but only that of population Ill was highly 

significant. A similar, but not as impres
sive, decline was apparent for the two 
control populations. Vhereas in 1950-1961 
there had been no difference between the 
four grouips, in 1962-1967 the differen(ce be
tween groups I and III approached sig
iiificance (P < 0.1). When the two control 
populaions and the two supplemented pop
ulations were combined, the dihferences for 
the 1962-1967 period (not in the table) were 

TALE~' I 

]liifaimt (0 12 ioliths) mtid prescto)l child (12-i0IIiotitlis) ilortalitics ill th1c hou1r Pol)uhtt ions 
during the 12 ycars peceditt it( study atnd during the i \cars (1962-I7M of 

SU pletiil|lation of /,I/platio III and 11" 

Agt 

it-1 r-1 -- ~ I 1 

[ 

o1-12 , t~t1111.2 + 

1i2 Pt11 7 

P' 

-I 

12-fi) 	 195019161 
1962-]11167 

/' 

It 12 1t62- 1917 

12-Oi(t
196;2--1117 

5.2 :-

' II 


Deathis 

2. 1i.+ I f 

1t 11:1 -4 

<1).0 

5.3 :_.t.6:1 .3 
2.3 	 :L I.' 1 1.11 

NS I 

NS 


io:UPoplation 	 I' '.alue 

tl] V11011I -Ilt 1 W
* I-IV 

1,0001(inhalbitants 

-1.915 4- :i.2 7.0 H=:1.7: <0.02 NS 
' 

:1.7 2.11 E 1.1'2.5 A 1.,4! <0.01 <0.02 

<1.05 <I.02 I 

=L.3; .0 h 2.6: S.) .4- 3.3: NS NS 
+ 2.3 0.7 - ti.- I 1.3 -4 I.i <tI.I NS 

NS <O.Ol NS 
I)CiLthsil,0}l00 live( birth1s 

Ii E 37 1i5 ±h 95 .H 4- 25 -52 .4- 32 <0.0ll <0.5 

.lfi =b 34 3,t -4 :! 17 4- 13 21 .b 21 NS NS 

.	 . 1
I]-itll I-tV
 

NS NS 
<11.01 <itil 

NS NS 

NS NS 

<11.02 <0.i5 

NS NS 
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significant (P < 0.05), whether per 1,000 
inhabitants or per 1,000 live births. 

At about the time of the initiation of 
our studies, unknown to us, the owners of 
the plantation had made a decision to 
eliminate "village" IV and to eventually 
move its inhabitants to villages II and III. 
As a result, important improvements in 
housing and sanitation that were made in 
the other three areas were not made in 
village IV, which initially had inferior 
conditions. 

DISCUSSION 

During a period of a little over 5 years 
we "supplemented" the diet of all the mere-
bers of two similar populations, leaving 
two additional groups as controls. The 
foods )oided were of equal caloric value, 
but that provided to one of the popula-
tions hIa 1 twice the proteinalmost content 
and this was of superior biological value. 
Nevertheless, when the results were ana-
lvzed, there was no clear advantage to tile 
superior protein intake. The resuilts of 
the supplementation can be summarized as 
follows: 

1) The supplement, probably because it 
wias in the form of a "prestige" food, was 
consistently well accepted and consumed, 
apparently ,displacing foods of lesser im-
tritional value. 

2) Th'ere was a similar increase in tile 
incan heights and weights of the adult men 
and wolen of all four grou)s, apparently 
independent of supplementation an(l suig-
gesting Ilhat lile aduilts of the supplemented 
groups had not appreciably increased their 
total calorie intake, 

3) There was appreciable improvement 
in tile developmental quotients for ieight 
and weight of the preschool (6-77.5 months) 
clilren of all four populations, particu-
larly in the two groups (one supplemented, 
the other a control) who were less well off 
initially. Although there were improve-
ments in the environment of the other three 
groups, and not in this supplemented 

for Entire Communities 

group (IV), which might have resulted in 
better growth, we must be cautious in at
tributing the gains of this last group to 
suppleientation alone. 

4) There was no change in the quo. 
tients of the school age (78-1.19.5 months) 
children in all four groups. Their re
markable stability is probably the )e.sult 
of relatively slow grcwth at this age, of a 
previously adequate food supply, and of 
substitution instead of supplementation. 
This tends to cast doubt on the value of 
school lunch programs, the most comnioni 
forimi of stipplementation throughout the 

world. 
5) A modest but steady improvement ill 

the height quotients of the adolescents 
(150-221.5 months) was apparent iui all 
four groups, who were already overweight. 

6) There was marked seasonal variation 
in the weight quotients of the preschool 
children and adolescents of the control 
populations, not so in the school-age clil
dren. It was also apparcnt iii tilhe pic

school children of group 111 and to a lesser 
degree in those of group IV. It was not 
present in the adolescents of either grotp. 
This difference sttggelsts that the supple
ments, particularly the proteini-rich one, 
did achieve some stabilization of tile food 
supply. 

7) Despite the disappointing cliett oil 

growth of the cilildren, this form of sup. 
pleimieltatioil was assotiatied with an ill
pressive decline ill infant mortality and an 
important decline ill prescilool chihl nuor
tality, ,uggesting that the total calorie in
take remained nIchaIlged biuit tlat tile 
supplements displaced foods of lower bio
logical value. 

It is tempting to "rationalize" otm1 ap
parent failure to improve the growth of the 
children in the supplemented groups, and 
we can indeed find sonic reasonable cx
planations. 

1) The effective calorie intake and 
consequently the rate of growth is a func
tion of tile total envirotnent and is not 
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!asily influenced, unless it is near famine 
levels, which was not the case. High inor-
:ality rates can be lowered by improving 
the quality of food available, 

2) Groups of people who are seemingly 
very similar can turn out to have impor-
tant differences (11). This is probably true 
of our populations. 

3) It is conceivable that the improve-
ments in gn'oup 1II, and particularly in 
group IV, were the result of supplementa-
tion and that those of the control groups 
resuilted from other causes. It would thus 
seemt that the inhabitants of this last area, 
as a result of our supplementation, im-
proved their nutritional status despite a 
more hostile environment. 

This stuly suggests that if dietary sP-
plementation is to succeed, it should take 
the form of a food with prestige value that 

is commonly used by that segment of the 

poptilation that one hopes to reach. In ad-

dition, it demonstrates some real benefits 

(decreased mortality rates among infants 
and )robably preschool age children) while 
confirming the difficulties that are likely to 
be encountered in a field trial of the value 
of suppletnenta-y foots. Without adequate 
controls it is virtually impossible to give a 
valid interpretation to results obtained in 
this type of stuly. 

SUMMARY 

Two populations with high infant and 

preschool child mortalities and poor growth 
in early life were given additional food, 
equivalent to 250 kcal/person per day for 
over 5 years. One received 7.5 g/day of 
wheat protein and the other 12.5 g of equal 
amotlits of wheat and fish proteins. 

There was an impressive (more than 
60%) decline in the infant and preschool 
mortalities of both study populations. Al-
thotugh there was measurable improvement 
in the growth of children, an equally fa-
vorable trend was apparent in two similar 
control populations, btt without a signifi-
cant decline in infant mortality and only 

et al. 

a modest decline in that of preschool 
children. 

The difficulties encountered in field 
trials and the necessity for adequate con
trol populations ai e brought out by these 
results. Unless near-famine conditions pre
vail, food supplements are most likely to 
displace other foods, hopefully of lesser 
biological value. With this in mind, they 
should be as coi.plete as possible. Total 
effective calorie intake is not easily in
creased. 
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