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.'GROT CURVES AND NUTRITIONAL STATUS OF CHILDREN.ii;IN SELECTED STUDY AREAS OF LATiN AMERICA
 

Marjorie York, Statistician 
Pan American Health Organizatio'n
 

The-Inter-American Investigation of Mortality in Childhood-/ was 

2/.,carriedout in the period 1968-1972 in 15,projects.- Its overall objective 

was to establish death rates for infancy and childhood that would be as 

accurate and comparable as possible, taking I:nto account biological-as well 

as nutritional, sociological and environmental factors. From the beginning 

it was clear that to estimate the risk of mortality-in relation to these 

factors, data on deaths-of children in the selected:c6mmunities would not 

be6suf ficient. Inforrnatioip on living children would also be essential. 

.Following considerable discussion the-problems of selecting "control" living 

chi ldren for comparison, It was.,decided to study in each project a proba­

'bility sample of households and all living children under 5 years of age In 

these households. 

One major factor on which Wnformation wastdesired for the living -

children wasnutrItional status. Since weight in relation to age is com­

monly used as an'.indicator of nutritional s'tatus, each child under five 

years of age was weighed at the 'time of the householdinterview. Arm 

1/This research project was made possible by .a+contract,between+.the.Agency
'for International Development of the Uni ted States "of Ame rica and, the 
,,Pan American Health Organization. 

2/R. R. Puffer and C. V. Serrano. Pa&eO'.Aw o Mto t t.Zy Pan,_Chi dood,
American Health Organization, Scientif ic',Publlicatilon, 262, Washington,'D.C.', 
,1973.•
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circumference, also believe'd to be 'areliable lndicator of nutrit ional 
status
 

wasao measured on the same visit. Thesemeasurements on living children
 

.under five provide ,soo 
-insight into the prevalence of nutritional deficien­

cles in these selected communities of Latin America
 

This paper, presents an analysis of -the growth and. nutrittional status'
 

of chi ldren in 21- areas of 13.projects inLatin America'
 

Selection of Study Areas
 

The,thirteen projects included in this study are dis'trib'uted in both
 

Middle and South America (Figure 1). Seven are confined to cities,,while
 

the other six include both urban and rural, areas. Since one of the aims of
 

the study was to investigate urban-rural-differences,.'these comparisons
 

will be presented whenever useful
 

InArgentina, the, provinces included were Chaco,and San Juan,; withir
 

these, Departments were drawn from both urban and rural areas. InChaco,
 

the Department of.San Fernando with its inhabitants ,iving principallyin­

te yofResiste a compr4sed the urban area whilia the six Departments
 

Comandante Fernandez, General Donovan, Libertad, Pres idencia de Ia Plaza,,,
 '
 

1 de Mayoland Quitilipi-made up the rural 
area. 
 The entire Province,of
 

:San
Juan-was studied, divided, into three sections-the cityof San Juan,
 

.four suburban Departments around the capital (Chimbas, Rawson, Rivadavia
 

.and' anta Lucia) and the remaining seven essentially rural Departments.
 

Thecity ofLa Paz was chosen in Bolivia inorder to include in the
 

study,apopulation from a-high altitude. The small city of Viacha, 32 km.
 

outside of La Paz, which was also a part of the project, was not Included
 

' 
in this ana Iysi dueto small sample size'and the use of a different defini­

tion, orhouseholds in the sample population.
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In RraziI, there were three distinct, widely separated projects:
 

Recifer In the Northeast, and Ribeirl:oPreto and Sio Paulo in the Sou h.
 

The'study in Recife covered the heavily populated'districts of Beberibe,
 

E.tncruzilhada and Casa Amarela in which socloeconomic and cultural conditions
 

were considered representative of the city. In the Ribeir o Preto project,
 

Sthere'were three sectors: the city of, Ribeirio Preto, the city of Franca,
 

Which is 200 kms. from Ribeiro Pretoand a sector composed of five smaller
 

communities: Batatais, Brodosqui, Cravinhos, Jardinopolis and Sertgozinho.
 

The project area in SiioPaulo was entirely urban, covering only the District
 

of So Paulo.
 

.The study in'Chile was carried out in the metropol itan area of,
 

Santiago (Greater.Sa tiago) and In four "comunas": Col ina,,'Lampa, Quilicura
 

and T i I-T,il to the north and west 'of the c i ty,
 

The.three projects in Colombia were designed to provide data for
 

three distinct regions of the country: the Pacifilc, the Caribbean and the
 

Central. The Investigation was conducted In the urban sectors of the citie!
 

.of"Cali, Cartagena' and MedellIrn..
 

,The study In El Salvador was carried'ut inthe'Municlpio of.San
 

Salvador, almost entirely urban, and in the three rural munciplios (Apopa,
 

Neja aand Quezaltepeque)
 

In the: Caribbean Island of, Jamaica' t he p'rojec-t Included:'the capitalI 

city - metropolitan Kingston - and the ruralportion ofrSt.,,Andrew Parish.
 
- .!
 

Theproject inMexico was carried out in the entire Municipio of
 

Monterrey, which inclides thecity :Itself and,40 surroundi.ng.localities.
 

The rura' population'Comprises less than 1%of the populaion--of the.
 

Mun icip o.
 



In addition-to the 13 projects in Latin. America,. the Inter-American, 

,.nvestigationof Mortality'in Childhood included two projects inNorthern 

America, one in the United States and the other in Canada. In the United 

',States, the project was conducted in the Bay Area of Northern Californiai,
 

and comprised the City of San Francisco and the urban and suburban areas
 

of Alameda, Contra Costa and San Mateo counties. In Canada, the Sherbrooke
 

projectcovered the Eastern Townships, south of the St. Lawrence River, in
 

the southeastern ,part of Quebec Province. Weight and arm circumferen'ce data
 

will not be included in this.paper. for either ,the Californla or the Sherbrooke
 

.project.,
 

!SamplIng.
 

A sample of dwelling units was selected.in each, project using proba­

b..ity sampl ingtechnlquIes.. Those households associated with the dwelling.
 

units formed the sample for this. study. Sufficient dwelling structures or 

,households were selected to-insure that approximately 2,000.children under 

5,years of age were included in the sample ineach project. The' field work. 

over the period of:'two years,.of, interviewing the households was distributed 


The sampling-procedures,weres imi lar for most projects, and were"
 

carried out in two stages. At the Initial stage, the area wasidivided, into
 

distinct:well-defined geographic subareas consist:ing of one or-more ,blocks
 

and from these subareas a. selection was made. The probability of, selIectiOn 

at this stage was proportlonal to-the number of dwelling units estImated,
 

to'be inTthe subarea. For each subarea selected, a complete list was made
 

.ofi..the dwelling units within the area,. At the second stage, eeiual'-size
 
c€l'usters. of,!'iapproximaiely,,. 33,dwel Ing-units per .subarea were selIected ,.,;he
 

http:selected.in


Interviewing 	WaIacarrI.d out over the two-year period; in approximatly,., 
month. To insure that strict probability sampling techniques 

,were used, cor sultan services for the des'ign and selection:.lof the samples 

were provided! to each. project 

The samples/ ,selected in 13 projects consisted of, 30,155 occupied', 

dwelling un'.ts; for 95% or 28,658 households, interviews were completed. 

Few refusal s werei encountered, but for some households 'itwas'.not possible" 

to find apersoniat home, despite repeated visits. Of the 28,658 households 

inwhich Interviews were completed, 12,079 were households with children
 

under 5 years of age. Within these households, measurements of weight and
 
.I 	 d rn Under 

arm circumference were taken on children.under 5 years of age in-order to
 

assess nutritonal. status. The chi ldren measured in this age group totalled:
 

19,519.
 

Measurement Procedures
 

.Since the measurements were to be made in the homes-of the children,
 
they had t: be easily performed, requiring neither expensive nor delI cate
 

equipment "nor difficult techniques. For these. reasons, weight and arm cir­

cumference were selected. To .ensure accurate data, emphasis was placed on' 

.,standardzation of equipment and procedures.' 

Training sessions were held for all home, Interviewers.,on the use and 

,cal'ibration of the equipment., Also Included was an explanation of the nature 

4and objectives of the study and.the importance of the. role that the inter-. 

viewer would 	play. Standardization procedures were discussed and practiced
 

,
to insure agreement 'between the instructor and interviewers bythe end of" 

the session. To maintain high quality In'the data, once the. study was under' 
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+way, the principal collaborators were encouraged to.check eb'interviewersi:,, 

measurements frequently and at random intervals. This meant accompanying 

the on home! visits, reviewing tie data, andat times independently reinter­

vi ewing the household. Periodic technical meetings were also encouraged for 

discussion of problems and for monitoring the progress of the study. 

1.' Weight
 

Equibment: 1) Scales to measure up to 30 kg., accurate to the neprest 

too grams or 1/4 lb. The beam balance was recommended because It required 

less.care and was more likely to remain accurate, but a good quality spring 

balance was also acceptab.le.' 2) A basket for weighing children too young to:. 

stand. 3) Four standard weights of 5 kg. each. 

Since the equipment had to be transported, itwas essential to :cali­

brate the scales prior to the weighing In each home. The instructions were 

to adjust scales to zero.and then to add the -standardweights to check accu­

racy+at 5, 10, 15, and 20 kgs.
 

Clothing was either to be removed or subtracted from the child's
 

weght f it Iconsisted of more than light underwear. The child was:to stand
 

in the center of the platform and the weight was to-be recorded precisely,
 

and to thenearest 100 grams. A child unable to stand was to have clothing 

removed and was to be placed in the basket on the scales; the basket weight 

was to be subtracted from the registered weight. Only the remainder, the 

child's weight, was to be recorded on the questionnaire. Nutritonal status 

using the. G6mez classification based on weight and age in reltation to weifght 

standards developed at Harvard .was not to be entered but,determIned a.t. the. 

time of analysis. 
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2. Arm Circumference
 

Equipment: A flexi6le steel tape measure. The same type was provided,
 

.to:std groups in all cities.
 

The mid-point between the acromion and the olecranon was to be deter-


The circumference of
mined'and marked on the :left arm with a ballpoint pen. 


the arm was then measured at thatmarked point with the arm hanging loosely.
 

It was pointed out to the study personnel that ;a more accurate measurement
 

used as the
would be obtained if a position on'the tape other than 0 was 

CleIt a 


to the tape to assure that it
initial point. Mild tension was to be applied 

was :touching the surfaceofthe-skin in Its entire circumference.: The mea­

:surement'to be recorded on the questionnaire was to be expressed to the
 

nearest !5/10 of a centimeter.ii Nutritional status based on the standards
 

published by Jelliffe was to be determined at the time of the anal
 

Popu at on
 

in Table 1, the disyribution.'by age of the study population under 5
 

'years!of age is presented-by project with further subdivision of six pro-'-,
 

jects by urban and rural areas. The distribution by age'of the children
 

.within each study area suggests that there may be an underrepresentation
 

of children in the sample:in: the first month of life" in several areas,,but
 

Paz, Franca and in the,comunas of the Chile Project are the-num-,
only in La 


bers of children in this age: period clearly deficient.._For the five single'
 

year age groups, the totals were of approximately the same size; namely,
 

unuderlIyear, 3,921; 1 year, 3,931; 2 years, 3,884; 3 years, 3V921; 4 yea(rs,
 

to"be at least
 'Thenumbers-under one year,of age would be exp Iected 
n er second year of I nuebers-ln t 


as large as ,,thelienumhersowe'verI, !oneerIfam pjPIta n
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in a few areas might aCcoUnt forthe higher proport'on,of the older:
 

chiIidrer
 

There were 5 areas in which the number of chi d en, ess than one
 

year of age was more than 10 less than the number of one year olds: ,
 

Chaco,,the city of.,Ribeirgo Preto, Sao Paulo, Santiago and San Salvador.
 

Based on theestimated distribution of.the.population\under 5cyears
 

used In Pattet6 o. Mottaty ChiloOdtinj 
 as :the denomIna or,,'for calcula­
of death rates, the expected number,of children'under ofge'
 

(in a sample of 19,519) was 4,175, which Is 254 more than the 3J,921 enumerated
 

In the sample.. Hospitalization of immature or 
Il1.infants couldaccount-for
 

)art of th ,deficiency.
 

In every area, It was posslble to obtain arm circumference.measure-"
 

nents on 
at least 92% and weights on almost 90%of the children uncder .5years
 

)f age (Table 2). The overall percentagae wlt:A measurements for both, weIght,
 

nd arm circumference was 96%, for, the 
13 projects. Measurements were"missing 

iost often for children under 3 months of agek and for those '54 to 59 months
 
of age (Table'3); for the latter, perhaps- bechuse t e r 
 e
 .......:... .: . .P - .,,gs they were more likely to:",
 

be absent from the home at the time of the inierview. But even 'these per-i,
 

:centages remained in the middle-90's.
 

A. WE IGHT MEASUREMENT
 

Age and ,Sex Patterns.....
 

Growth curves. based'on median weight !r, age.,and sexrhave been ,pre­

parod for each 'of the"13 study projects (Figures 2 and 3); with 'ed ns
an 


,calculated for age intervals of 3 moiths.
.nteach'section of.the..'g'ph a
 

-curveof.standard median weights for.age and 
 alsoshown.
.Is These
 



standards, deveioped at the rdSchool. of Publ ic. Heal th, are based ton 
measurements of children :of Northern European ancestry living in Boston in 

theperiod 1930 to1956 (Nelson, 1969; Appendix 1)-. The children were mainl 

from.;families 'Inthe lower economic brackets, but had the advantage of regu­

'health -supervalion..lar In addition to the standard curve, similar curves. 

representing 90%, 75% and 60%.61f the standard are shown. On the figure the 

arrangement :ofthe 13 projects was determined by the percentage of children 

under 5years of agewith normal Weight, that is a weight greater than or
 

equal to,90%,of thestandard weigh' foor ge. For example, San Juan Province­

appears In the first section- sInced,-' it had the highest .percentage of children 

with normal weight. 

Inspection of the,:K13 growth' : urves In relat ion to the'Harvard standard 

reveals differences between project An tho median weights of children under 

5'years of age., These differences are more evident after the children reach 

their first birthday. Under.6 monthsof age, in most projects the median 

weights are generally at or above thle standard. .'The rapid rate of growth 

expressed by.the standard for.the f'rst, year of ife is not attained in. many 

of the projects after 9 months ofage.. 

InSan Juan Province'the male growth curve tends to follow the,stan­

dara throughout the first 5 years'of life. The growth:curves in the next' six 

projects, in Figure 2 haco Province, Ribeirio Preto, Chile, Sao Paulo,'
 

Monterrey and'El Salvador- tendi,to deviate progressively farther from the 

standard but within the range ofV90% to 100% of standard ."1n: the Jamaican 

project, the median weights are clearly below those of San Juan,' followlng 

;the 90% of ,standard curve. The weights In Recife and Cali also tend tb,' 

approximate thls curve. : I n La Colombian'c i:ties of. CartagenaPaz and the 'two ..
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and Mede-lilrn, the med ian Weights appear 6Tbe lower, dropping below the 90%!
 

curve after one year of age in La Paz and after two 
iears of age in Cartagena:
 

anrld Medell'in., 

in relation to. their respective :sta dards, the ,emale growth curve for
 

each projectis generally below that of th curve for males. For example,
 

in Chaco Province and Ribeirio Preto projects the weights of the males tend
 

to approximate the standard while those of !the females range between 90 and
 

100 of standard. In..Recife and Cali, the male growth curves'after one yea,
 

of age follow,the 90% curve whirle'" the fema 1e, median.weghIts range between
 

90 .nI 75% :of standard.
 

Itwas not expected that median weights of children under 6 months of
 

age would be close to the standard inareas where the Infant mortality-is,
 

high. However, this may be, in part, due to underrepresentation in the
 

sample of children in this age group with nutritional problems. The new­

born with low birthweights may have died or 
have ,en missed due to prolonged
 

hospitalization. Children at.home with severe'i.Hlnesses may also not have
 

been weighed.
 

For each of, the age groups, the range of, weights of ,the middlIe- 50%'of :
 

the children is indicated by the shaded area on the figure. The mediians and
 

first and third quartiles are presented in Appendix Ii..lngeneral, weights
 

of the middle 50% of children fall within n Interval',which represents about,.
 

20% of the median weight and which almost always iles below the standard
 

weight curves for.r age and sex. Under 6 m however, thecorresponding
.nths, 


..
tervai1s usually a hgher percentage of the median.
 



'
 Urban,'Suburban and Rural Patterns
 

.Se parate distrlbutions of weight by age"and sex are available fo'r
 

the urban, suburban and rural' areas-of six study projects: El Chco Province,
 

San Juan Province, Ribe ;,rao Preto,'Chile, El Salvador and Jamaica. .Inall
 

six,the weights of the children in the suburban-rural areas were lower than
 

those in the corresponding urban areas. .Figure,4presents the male growth
 

curves for four.projects,:as examplesrof the differences observed. In the
 

capital cities of San Juan and Chaco Provinces, the medians were above or
 

close to the standard at most ages; however, they were in the 90 to 100%
 

range insuburban and rural sectors in the former and somewhat' lower In the
 

latter. In Santiago,the median weights ranged between 90 and 100% of stan­

dard while in the suburban-rural comunas of the Chile project they were
 

usually below the 90%.curve. The most marked difference between urban and:
 

rural regions occurred in El Salvador, where the median weights of the urban.
 

children were at or above the 90%'curve while -in the rural area they fell
 

between 75 and,90% of the standard, :-after 6 mnths 'of l'ife..
 

Classification of Nutritional Status
 

Each childwas graded as to nutritonal status on the'-basis of.his
 

weight for age and sex usIng t(,e G6mez classification scale in relation to
 

the Harvard standards' (G6mez et al, 1955, andlRamos-Galvan et a], 1958).,.
 

Children withweight at or above 90% of standard were considered to be in
 

Those with weights below 90%Jofstandard were classified.,,
the normal range. 

as malnourished ;and graded according to degree. Those children ,with weights 

"from 75, to 89% of stahndard wereeconsidered to 'have mild malnutrition, Grade 11L;,, 
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-
,from 60 to 74Z'moderate malnutirition, Gradel i'1I; severe
and those: be IoWii,60
 

malnutrition, Grade i.
 

The percentages of childrenjwith mainutritloi, Grade I", I, or 
 I
 

.are shown in Figure 5 and Table 4, by sex, for 21 !.tudyareas w.L-LthIn-thel3,
 

projects. The study areas are arranged on the Figure indecreasin"-order
 

of the prevalence of nutritional deficiency among male children.. In'll bu"
 

'three areas the capital city of San Juan and the. rura 2areas of Chile and
- :l'

Jamaica - the percentage of children classified"-as malnourished was greater 

for females than for males. This was also evlident' from the levels of thea:
 

growth curves in Figures 2 and 3, to which reference was made'earlier. The,
 

,percentage of children with moderate and severe malnutrition was also -higher
 

among the females than the males with the exception of the comunas of Chile
 

and rural St. Andrew in Jamaica. Among both the male and female children,
 

malnutrition was the most prevalent in the rural area of El Salvador and .the
 

least prevalent in the capiaI city ofSan Juan :Province. The percent.agewa
 

'high in MedellTn, Cartagena, La Paz, Recife and! Cali projects.
 

Because of small sample sizes. in some study areas, data for bothsexes
 

were combined to observe the changes in the prevaIence of nutritional def i­

ciency by age.(Figure' 6 andTable 5). Four age groups are compared, 0-5'
 

;months, 6-11 months, 1 year and 2-4 years.,-In-Figure 6, the study areas
 

are arranged in.
-decreasing order by the percentage'withmalnutritionnamong 

21-4 years',old children. The bar for each age group isdivided to show the, 

percentage with moderate or severe malnutrition, Grade: Io -I,,, an the 

.percentage with only a mild deficiency, Grade I. 

During the first 6,months of life' the average pI idrenercentage of -c€h i 


with: malnutrition, Grade . or. IIl,
I, I F was 15,varyln'g.from 0, n.the caplta­



city, of: San Juan to 29.0 in, Medelltrn. Moderate and severe forms of mal ­

nutrition, represented by 3.2% of the total children in'this age group, %ere 

most frequent' in the rural Salv dor and Jamaica, in La Paz,sectors of El ia 

Medellfn, the small communities of the Ribeirao Preto project and in Recife 

where!over 5% of the-children under 6 months of age had a nutritional defi­

ciency.of Grade II - or 11ii. However, it should be pointed out that inseveral 

of the areas, the number of children under 6 months included in the sample 

was small and thus the percentages may be subject to large sampling varia­

tions. Inaddition the percentage may be understated as a resultiof the 

exclusion from the sample of children with low birthweight or severe malnu 

trition who may have died or been hospitalized. 

Among the children 6-11 monchs of age, in all study areas combined, 

the percentage with malnutriton reached 29.3k. iThe percentage was higher 

in this age group than in the previous age group in.all places except rural 

San Juan, ranging between 9 in Resistencia and 56% in rural El Salvador. In' 

the majorltyof areasmoderate and severe forms of malnutrition, Grades I' 

and 1.1,were also more prevalent in this age,group than among the younger 

-children.. inLa Paz, Recife, Medelltn, Call, rural St. Andrew in Jamaica, 

Chile comunas and in rural San Juan, at least 10% of the children in this 

age group were classified as either moderately or severely malnourished. 

-Among children of 1 year of age, in all the study areas combined, 44% 

had some degree,of malnutrition, with a range from I4% in the capital city 

of San Juan to 62% in rural St. Andrew. In. addition to the elevated pro­

portion in the latter-area, over 50% of the children had some degree of mal­

nutrition in rural El Salvador, La Paz, Medellin, Cartagena and Recife. The
 

percentage with moderate and severe malnutrition increased over that in the
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previous age: group in most areas. Malnutr ition of.Grades I I and I I ranged 

from 2 to 24% with an overall average: of 10-4% and with 9;ciareas above the 

mean percentage. 

Inthe age group of 2-4 years, 12 areas showed an increased in'the 

.percentage of malnutrition over the level of the group of 1 year olds. The 

overall average had increased to 46.7%:and the range of parcentages was very.
 

large (from 9 to 71%). In 8 areas at least 50% of children were classified
 

as malnourished--Chile comunas, Call,, Cartagena, Medelltn, La Paz, Recife,
 

rural El Salvador and rural St. Andrew. Of the totalschildren in the sam­

ples, 9.5% were suffering from moderate or severe malnutrition. In,general,
 

the, areas with the highest levels for all grades, that Is,with-.at least 

50% malnourished, also had the highest percentages withmoderate or severe 

deficiency, ranging from 10 to 19%.
 

In most'areas, the prevalence of malnutrition increases with-age. Thi p 

finding is also suggested by the growth curves in Fi.gures 2 and 3 where, as 

age increases, the median weights depart farther from the standard curve.. 

Exceptions are found in all 3 areas of i the San Juan Province', in Ribeirao 

Preto communities and In the rural area of El Chaco Province. The prevalence 

of moderate or severe malnutrition reached its highest point in the age group 

of 2-4 years in the three cities of Colombia, and In Sio Paulo, Rlbelrao 

Preto and San Salvador.
 

Figure 7 shows the percentage of children with Grade Iior I ii.malnu­

-trition inprojects-which covered urban, suburban and rural areas. Wide. 

differences exist infive of the six proJects. InSan Juan.the greatest­

difference between the urban and rural ichildren occurs, between*6 to 11 months 

of age. Similarly, inChile it is inthis age group that children in' Santiago 
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aredssimilar to- those In t.. comunas. in Chaco, E Salvador and.Jamaica
 

the one4,year olds differ most markedly. In several proejcts differences
 

become less lmarked for the 2-4 year olds; however, ;n El Salvador, a large
 

even in this oldest age group.
urban-reura)differential remains 


B. ARM CRCUMFERENCE
 

Arm circurference~has been propos',ed a s Ia meas-ure of nutri tijonal status 

,because of the relative ease with which the measurement can be taken under 

field conditions. Several studies have been undertaken to establish a set
 

of standard .arm measurements for ageand sex and are compiled
circumference 


Figuresfor mid-upper arm circumference
ina monograph (1969) by Jelliffe. 


obtained by Wolanski'in a study of healthy well-fed Polish children are the
 

most widely used (Jelliffe, 1966; Appendix 111). Similar figures were also
 

recorded, in a:1969 monograph, by Robinow for children living in Ohio in the
 

tals,
UnitedmStates. Otherstudies were carriedout inSweden (Karlberg 


1968) and in Grece (Kondakls, 1969); however, the recorded measurements in
 

the latter two at 1, 2, an&3 years of agewere below those ofWolanski and
 

studies have demonstrated little difference between the sexes
Robinow. Alli , 


and have resulted inthe same type of curve with a period of rapid change
 

duringtthe f trst 6 to.8 months of Ife followed -by,relatively little change 

after the first year.
 

Since arm circumference values vary onlysl ightly between one year
 

and 4 years of-age, Jelliffe has modified.Wolanskl'data'and presents a
 

single value for each yearof age.' Thetvariance associatedwith these
 

measurements was not given by Wolanski; but Robinow does state that n his
 

study the, standarddeviation remained irtuallyconstanrat 1 c'm tshurugn­

.Out the agerange frome1 to 60 months.
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,_Age and Sex Differences,.
 

Each crhild, under 5 years of age in the sample.of h6u'seholds had. his
 

arm circumference measured during the same interview sess ion at which he'
 

was weighed. The mean arm circumference by age and sex is plotted for ,all*
 

areas-combined in Figure 8..,These points are shown in compa rison with the
 

standard curve described by Wolanski. For each mean, the standard deviation
 

Is also shown (Table 6 and Figure. 8). This measure of dispersion which,
 

varies from 1.5-1.9 cms. was uniformly larger: than the 1.1 cms. observed by
 

Robinow and mentioned previously.
 

During the first year of life the standard curve sh4ows a perIod ofi
 

rapid growth; in the following 4 years the increase in this measurement
 

is very small. The mean for each sex in the 13 projects combined starts
 

Iout 
slightly below standard and moves progressively farther away from the
 

standard during the first 18 months. After that period the averages move
 

again toward the standard. The means for the two sexes were at no age
 

more than .4 cm. apart with the largest difference occurring during the
 

first year of life. The averages for females are consistently lower than,
 

those for males, a significant difference according to the sign test.
 

;The meanarm circumference curves were plotted for each project
 

area in Figure 9 along with curves indicating the standard and 90,% of.
 

standard. Data for both sexes were combined. The projects have been
 

arranged in the Figure in decreasing order by percentage of total children'.
 

with arm circumference.90% of standard or above. The most marked differ­

ence between 'these:Curves and the-sta'ndard occurs between 6 :and 24 months
 

of'*age. A;table of tihe: means :'and standard dev [atlons by age and project
 

is resented in Appendix IV. The growth curves for the projectsin"Chilel,,
 

http:circumference.90
http:sample.of
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San JuahProvince, El Salvador, Sio Paulo and Honterrey fol~low the general
 

pattern by age observed for all projects combined, with the means remaining
 

.between the standard and 90% of standard curves.
 

Inmost of the remaining areas the means fall around or below,the
 

90% curve during the first year of life. -However, they move above the
 

.level of that curve during the second year of life in Ribeirgo Preto and
 

inMedellrn and during the third year of life in remaining areas with the.
 

exception of Recife and Cartagena. The mean arm circumference is lowest
 

In Recife where from the beginning of life itwas below the 90% of standard
 

curve and only by the end of the fifth year of life did It reach that level
 

Urban, Suburban and Rural Differences
 

The differences between mean,arm circumference of children in the
 

urban, suburban and rural sectors of four projects are presented in'Figure'
 

10 by age group Ilneach of the projects the differences are generally
 

positive, indicating larger arm circumferences among the urban children
 

than-the suburban and rural children (Table 7).
 

In the Chile project, except for children 6-11 months of age, the
 

differences between Santiago and comunas are relatively small. Undeor one
 

year of age the differences are from -.4 cm. under 6 months of.age to +1.1
 

cm. among the 6-11 month olds. In San Juan Province children from the
 

capital are compared with those from the rural departments. Nine out of
 

.10 differences are positive-with the most.marked differences around one,
 

,andthree years of age d'
 

in the El Salvador proj ect the 'means for urban and rural areas are
 

separated 'by 4.5 cm. or more ,between the ages of 6 months and 3 years,
 



.
but under 6months there Is no' difference betw-een the sectors. On the
 
other hand, in El 
Chaco' Province the difference is the largest in this
 

very young. age group.
 

Nutritional Status
 

To classify-nutritional 
status from arm circumference measurements,
 

dividing points of 90, 75 and 60% of standard were used 
in the same way,
 

as for weights. These were arbitrarily taken because there is
no generally
 

accepted criteria which corresponds to the G6mez classification. The
 

standard used was 
that of Wolanski modified to a single year value for each
 

year from one to five as 
suggested by Jelliffe. Measurements, 90% of stan­

dard or above were classified as normal those 75 to 89% as
(0); Grade I
 

malnutrition; those 60.
 to 74% as 'Grade II and those below 60%:of standard
 

as-Grade III malnutrition.
 

For the children divided into three age groups, 
1-5 months, 6-11 ­

months and 1-4 years, the number and percentage distribution by nutritional
 

status are presented by project area (Table 8). For all 
areas combrn'ed.
 

the percentage of children with malnutrition, as classified above, is24.2
 

for all .children. By age group it varies, increasing from ,19.3% for those,
:
 ,
 

1-5 months of age to 30.1% at 6-11 months of age; however, among the 1.-4
 

year olds the percentage.falls to 24.0.
 

In the age group 1-5 months, this percentage ranges from 33.1%Ir
 

Recife to 9.7%, in S56 Paulo, with only four projects~(Recife, El 
ChaCOP.
 

Jamica and'.Medellin) above'the mean 
for all areas Combined. In the next 

.agelgroup of 6-1 1,months, all but two areas showed an increase in the'.
 

percentage of children considered malnourishld by this i dicaitor. The,
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range between ~rojects was wider than in the younger age group ''varying 

between 11.9% In Sio Paulo and 56.3% in Recife., A similar spread in the
 

percentage of malnutrition was seen in the age group 1-4 years, with
 

-.Recife. (54.8%) and San Juan Province (0.5%) at the two extremes. In all] 

but three projects, Sao Paulo, El Chaco:Province and La Paz; there was a
 

decrease in the percentage compared wi th that in the precedring+age group. 

Comparison
 

.To evaluate. the potential and comparability of the, two measurements, 

weight and arm circumference, as lndicators of nutritional deficiency, 

either to define the extent of a community's problem or to assess the 

individual's problem, the nutritional status assigned according to the 

-G6mez classification for weight was compared to that assigned according to 

the arm circumference measurement.
 

In defining the" extent of malnutrition in the projects, th two:
 

indicators general ly did not agree (Table 9). Under 6 months of age 16.1% 

and19,5% were Judged to be malnourished according to weight and arm cir-.
 

cumference, respectively, a significant difference at the one percent
 

level. At 6-11 months,-both indicators showed approximately 30% of the
 

children with some nutritional deficiency. After the first year of life, 

.low weight for age was found for approximately L4% and 47% of the children 

.of 1 year of ageand of 2-4 years, respectively'. In,contrast, in these 

two age groups the percentage considered mainourished was only halfas
 

great when based on arm circumference (22 4and 24 percent, respectively).
 

A comparison was 'made of the two assessments for each child in.a 

two-way. ross classification of nutritional status (Table 10, and Figure 11, 
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group ng :the children i1n 
 two age groups, 1-11 months and 1-4+ yeairs. o
 

all areas combined, agreement between the two indicators was 72% for
 

children of 1-11 months of age and 59% 
for those of 1-4 years. By agree­

ment it is meant that a child is assigned .to the s'ame Grade of nutrit'b'ional
 

"status by the two indicat6rs.;
 

For the younger age group, for all areas combined, the two -i
ndi ca tors,"
 

assigned a different nutritional status for 28% of the children. 
 Arm cir­

cumference, with the criteria and standa'rds described, served to 
identify
 

fewer cases of Grade I and Grade Ill deficiency, but more of Grade i. Of
 

the 43 children with Grade-III malnutrition based on weight, only 4 were
 

classified as Grade III by arm circumference. Seventeen or 40 percent of
 

the 43 fell into the normal range on the basis of arm: circumference.
 

Similarly, of the 20 children classified as Grade III by arm circumference,
 

6.or 30 percent were normal on the basis of weight.
 

Grade IIor III malnutrition was assigned to 204 children on the
 

basis of weight. Of these only 52 or 25 percent were also classified as-


Grade I1 or III on the basis of arm circumference. At least as many (55)
 

were,classified as normal based on arm circumference. Children classified'
 

aslGrade I I or II-malnutrition from arm circumference numbered 134; 6f
 

.these 49 or 37 percent were normal on.the basis of weight.
 

When'the 13 projects are considered separately, the percentage of
 

children 1-11 months of age for whom there Is agreement in assignment ranged:;,
 

from 65%- 87 (Table 11). Of the Individual projects',:the.numbers mal-_
 

nourished by weight standards were greater
I..for 8 and fewer forfive. How­

ever, in o11of-the 13 projects more children under one year of age were
 

assigned,:.to.Gradesli or I malnutrition on-the: basis of weigh ,
than on
 



Of:,the 1,442 children of id:-4.years Ofiage classified as Grade II
 

or Il,malnutriton on the basis of welght,';545 or 38 percent were judged
 

normal by the/s'andards used for arm circiniference. Only 83 or 6 perdent
 

were-class ied as Grade,: lorHI malnutrition
 

In the 1-4 year age group, agreement betweenthe two indicator
 

ranged from 42% in La Paz to 78% in San -Juan Province. A much higher
 

peicentage of children was classified as malnourished on the basis of
 

weight than of arm circumference 'Inevery area.
 

These findings suggest that the arm clrcum ference curves for 90,
 

'75 and.60% of standard may not differentiate normal and malnourished chil­

dren In this age group of 1-4 years. It is conceivable that more satisfac­

tory boundaries could be established to discriminate between normal and
 

malnourished by moving upward the percentage level of separation. However,,
 

',the precision of measurement recommended for this study, that is to the
 

nearest 0.5 centimeter, could perhaps mask any.real differences.
 

For the children in each of three nutri.tional status groups based
 

on weight: normal; Grade 1, and Grade I1 or Grade 111, a growth curve
 

representing mean arm circumference for age appears in Figure 12 and Table
 

-12togetherwith the appropriate standard deviation. These mean arm cir­

cumference values, by age and nutritional status according to weight, ..form
 

three distinct curves separated by approximately 1 cm.,
 

For each age group the difference between the mean arm-circu60ierence
 

of children with Grade 0 and Grade I malnutrition based on weight Is.less
 

than one.standard deviation. This is also true for chi.ldren with Grade I
 

andGrade 11 or III malnutrition based on weight. arm ci , rence. is
If rcumfe 


to be used.to assess nutri tilonal: status,-,, the mean arm circumference'value
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in the three groups cl'early would need to be frther apartj particularly 

inviewof the variance-observed within t'he groups. 

As Table 10 shows, the classification was not always to an adjacent. 

nutritional status group but often to a more extreme group. For example 

38% of-the. 1-4 yarrolds classified with Grade II or III malnutrition on 

the basis of weight were judged normal 'on the basis of arm'-circumference. 

"Discussion 
Crivterla for ,select.:o of, a.s d use u.:_-,ey: .,. 

S lon tandard for use in anthropometr'ic s'rveys 

vary considerably.. Some investigators support the use of a local standard
 

based on children of families, ethnically similar to the study population 

but from a socioeconomic class in which children are healthy, well-fed and 

'developing at their full genetic potential. Such standards are diffidult 

to develop due to'the relative inaccessibility of children under 5 years of 

age since, in general, they are not yet in,.school. Also their number may be 

small in 
some areas. Standards which have been established have often been 

based on measurements of children from lower socioeconomic groups who may in 

fact have been undernourished from 6 months of age onward and continuously 

exposed to a succession of infectious and parasitic diseases (Dean and
 

I Ieiffe, 1960). 

Other investigators recommend the use of United States or European 

standards wh ich'are already avai lable,-since it has been reported that .we 1­

fed people of various ethnic groups tend after a few generations' to approxi­

mate similar weights. This.finding was observed for a study ' f Japa-nese 

Amer icans__ (Greulich, 1957) Ford (1964). reported-on this trend among well­

nourished infants and pre-schoolchildren of:various genetic backgrounds 



a
The children att' ined weights close.to those ob tained in the Harvard'­

1ongtudfnI study (Nelson,, 1969). Similarfindings were also reported:
 

for We't Indian schoolchildren in Haiti (King et al, 1963), and Jamaica
 

(Ashcroft a.nd Lowell, 1964; Ashcroft 'et a], 1965) and for a privileged
 

group of.'Afrlcan children (Kahn and Freedmen, 1959).. No statistically
 

significant differegce by race was found between the mean weights of white
 

and negro Children in the U.S., Heal th and Nutrftion Examination Survey, in
 

1971-!972 (DHEW, 1975).
 

SI'nce one 'of the aims of th, Investigation was to compare growth and
 

nutritional status of children Invarious areas of Latin America, itwas
 

desirable to use a single reference standard. For this the Harvard stan­

dard was selected which was based on data collected from a longitudinal
 

study of children in Boston from 1930 t6 1956.
 

Growth curves for the 13 projects'were compared with the.Harvard
 

standard weights by age and sex.- The general form of the,curves is one of,
 

normaldevelopmen during the first six months of lifefollowed by a period
 

during the latter part of the first year and,,the second year of life, when
 

weights fall away from the standard. A normal growth rate is again resumed
 

by the end of the second year of life but ata 'level below the standard.
 

The finding of weights at or above .the standard during the first
 

bmonths of.life seems contradictory In light of the high frequency of low
 

birthwelght children (2,500'grams or less).,in Latin''America and the docu­

t high infant mortality. Analysis of bi
brthwelgh s in threerprojects
 

in Latin,Amerlca-RbeiroPreto,'Mexico and El Salvador--showed that the
 

Prevalence of Jmniaturity or low blrthweight-varied from 8.7 iii Ribeirao
 

Preto to 11.7% n a Mexico City'hospital and 14.4% 
i in a'arge maternity
 

http:close.to


hospital in San Sal.vador(Serrano and Puffer, 1974). A similar analysis
 

in Recife (Nunes.,1976) found that 
14.6% of the newborns had,!9w .birth­

weight. 

The.tendency for weights under. 6 months of a e'.to..6pproxfmate the 

standard curves has been observed inother nutritronal-surveys, incl.uding 

those conducted by the U.S. Interdepartmental Committee on Nutrition for 

National. Defense (I CNND), e.g., in Paraguay (DHEW, 1967) and Chile (ICNND,. 

1960),. This was also true of an anthropometric survey in Slo Paulo
 

(Marques et al, 1975). However, in the surveys in-Northeast Brazil (ICNND,
 

1965) and Venezuela (ICNND, 1964) the weights fell below standard by m3riionths ,.
 

of age for the females and at 1 month for the males.
 

,Inthe studies In Chile and So Paulo, just mentioned, the growth 

curves dropped below the standard by 6 months of age, but remained above 90% 

of standardr during the next 4 years. In the study In Paraguay the growth,, 

curves dropped below standard after 6 months for females and after 9 months­

for males, falling below 90% of standard after 1 year of age and remaining 

at this level among the 2-4 year olds. A similar growth curve pattern after 

one year of age was found among Venezuelan children In the ICNND survey. 

The mean weights were lowest In the Northeast Brazil study varylngbetween 

75% and 90% of standard from very early in life. 

Preliminary findings are now available for the United States Health.I
 

and Nutritional Examination Survey-(HANES) carried out by the Natio nal 

Center for Health Statistics in 1971-1972. -Data on several indicators o 

nutritional status were collected on'a probability sample of the U.S. 

:ivilian, non-institutionalized population between] and 74 yeas of age. 

ledian welghts of children:of 1-4 years of ace ;in 'this study tended to 
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folow the Harvard -standard,for each sex (Figure, 13). Weights of U.S.
 

children were.very similar to those of children in this age group in
 

San Juan Province. This Province was the project in which the percentage
 

of children with nutritional deficiencyy.wasltowest among the. 13.,projects
 

In Latin America.
 

Preliminary findings on weights of children under 5 years of age
 

are also available from theipilot phase of the !nfant and Early Childhood
 

Mortali'ty Study being carried out in Trinidad and Tobago in County Caroni
 

was as a part of a WHO Interregional Project (PAHO, 1975). The growth
 

curve for young children very closely aploximated the median weights for
 

fAmnIa observed in the Jamaican project of the Inter-American I''vestigation.
 

The comparison between growth curves of 'the males and females was
 

presented in only a few of the surveys previously mentioned. In Paraguay
 

and in Northeast Brazil among children 1-5 years of age there was a tendency
 

for the female average weights to depart slightly more than those of the.
 

males from their respective standards., This was also true in the U.S. Heailth
 

and Nutrition Survey among'children.1-5 years.of age.
 

.Inmost surveys reviewed the use of the G6mez classification scale
 

for,welght in as signing.nutritionali status perI
mits further comparison of
 

the Inter-American Investigation of Mortality in Childhood with others in
 

the Region. In the Caribbean, a survey ca rried out by the Caribbea n Food
 

and Nutrition Institute in Trinidad indicated that approximately one-,third,
 

of the children had some form of protein'calorie malnutrition (PCM) and/or
 

anemia especially in the second year of life. The Inter-American Investi­

.gation In the Kingston-St. Andrew area of Jamaica, found: approximately 41
 

of the chldren under 5 years with:some form of protein-calorie malnutrlt ion.,
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The highest percentage of malnutrition Was observed,dur.ng h d 

nu Ir i ,l n wa -, 'bse ved, dl; t:":' second''...iyear ,:; 

.of life in both studies. 

The :project cities in the I nvestl'gation'of'Colomb i a had 'a hi gh, preva­

lence of childrenwith protein-calorie malnutrition as evi.enced by weight. 

Studies from the National Institute of Nutrition in Colombia (1967) report 

even higher levels. In San Jacinto, Colombia, the proportion of children: 

with a nutritional deficiency increased:from 42% under 1 year of age to,81% 

among the 2-4 year olds In the Mede11|n project the corresponding Increase 

was from 35% to 61%. 

In a survey by INCAP and NIH In 6 Central American countries nutri-. 

tionaldeflciency was Identifed in over 50%0 of the children in each country, 

In El Salvador, 68.5% of the children under 5 had some form of malnutrition 

(Viteri, et a], 1970). Th,s corresponds to the Investigation findings of 62% 

malnourished in the rural area ,outside San Salvador. In San Salvador, a 

,much 'lower prevalence.,was observed (33%); however, approximately 60% of the 

;population of El Salvaodor lives in rural areas, many in'communities with 

poorer health stat'us than therural villages Included in the Investigation., 

Several surveys have been conducted in comunites of Northeast 

,Brazil. In those In theiAgua Fria and Beberibe areas of Recife (Beghin,
 

1972), 57% of. the children had weight's of below ,90% of standard as compared 

to 48% In'the present 'study in the districts of Beberibe,,Encruzilhada and 

CasaAmarella in the Recife area. 

. Weights-of children whose bi rthweights were 2,500 grams or less were 

compared with:those of children whose birthweights were more than 2,500 grams 

Findings' suggest that the low blrthweight group was not able tb catch up 

to the~hlgher group wi th respect .to: weight during the firstfive years of 
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life. Birthweights were available for comparison for 97% of male children
 

in the sample in San Juan Province and for 86% in Recife. The growth curves
 

for the children divided into the two groups on the basis of birthweight
 

appear in Figure 14.
 

Summary
 

The Inter-American Investigation of Mortality in.Childhoodwas carried
 

out In the period 1968-1972 in 15 projects to establish death rates for chil­

dren under 5 years of age that would be as accurate and comparable as possible
 

To estimate the risk of mortality from nutritional, sociological and environ­

mental factors, a probability sample of households and all living children
 

under 5 years of age in these households was studied in each of the projects.
 

Growth curves based on median weight for age and sex have been pre­

pared for the living children under 5 years of age in each of the 13 Latin
 

American projects. Weights are obtained on 18,708 children or 96 percent
 

of those identified. in the household sample survey. In most.projects the
 

median weights of the children are generally at or above the Harvard stan­

dard-growth curves during the first 6 months of life. By 9 months of age,
 

however, the weights have begun to fall away from the standard and during
 

the next 4 years of life at least 75% of the children have weights".below
 

standard.
 

In San Juan rrovince, the growth' curve tends to follow.the-standard
 

throughout the first 5 years of life. The growth curves in Chaco Province,
 

Ribeirao Preto, Chile, Sio Paulo, Monterrey and El Salvador tend to deviate
 

progressively farther from the standard but within the range of 90% to 100%
 

of standard. In the Jamaican project, the median weights follow the 90% of
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standard curve. The weights of-Re ife andCali also tend /to.approximate
 

this curve. In La Paz and the two Colombian cities of Cartagena and Hedellfn,
 

the median weights appear to be lower, dropping below the 90% of standard
 

curve after one year of age In La Paz and after two years of age In Cartagea..
 

and Medellin.
 

In relation to their respective standards the female growth curve forr'
 

each project isgenerally below that of the curve for males. Inall 6 pro­

jects with urban, suburban and rural areas, the weights of the children in
 

the suburban and rural areas were generally lower than those in the corre­

sponding urban areas.
 

Each child was graded as to nutritional status on the basis of his
 

weight for age and sex using the G6mez classification scale in relationship
 

to the Harvard standards. Generally a greater percentage of females than
 

males was classified as malnourished, that iswith weight below 90% of stan­

dard. This difference was also evident from the levels of the growth curves
 

by sex. Inmost areas the prevalence of malnutrition increased with age.
 

In all study areas combined the average percentage of children with mal-,
 

Inutrition increased from 15.3% under 6 months of age to 29.3% among those--­

6-11 months old and to approximately 46% for those 1 year of age and older.
 

Exclusion of newbbrns with low birthweight and of children with severe
 

malnutrition due to death or-hospitalization may have lowered to some
 

extent-the percentage of children under-6 months with malnutrition.
 

Arm circumference was also measured on each-child inorder to eval,
 

uate its usefulness as an indicator of nutritional status. A comparison
 

of the two independent nutrftional assessments for each child, howed agree­

.ment of those 1-4
for 72%,of the children 1-11 months of age. and for 59 
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years. By agreement it is meant that a child is assigned to theTsame 

nutritional grade by the two indicators. Among those children for whom, 

there was disagreement, the tendency was for a more deficient nutritional 

status to be assigned based on weight-than on arm circumference. It is 

possible-that part ofthediscrepancy arises from selection of dividing 

points used to identify the various grades of deficiency. However, the 

data also suggest that the large number with extreme disagreement would 

not be affected by a different selection. Further studies are needed,on 

the precision of this measurement and on the development of .standards. 
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Table 1. Age Disatribution ef Childr'en under 5Years of Age in 21 Areas of 13 Projects 

Age in months 

Project Prld Area Total 0 1-2 3-5 6-8 9-11 12-17 18-23 24-29 30-35 36-41 4--47 48-53 54-59 

ALL AREAS 19 519 337 691 965 967 961 1,985 1,946 1,934 1,950 1,986 1,935 1,924 1,938 

ARGENTINA 
Chaco Province 
Resistencia 233 2 8 15 11 11 22 25 31 26 26 21 22 13 
Rural Departmenta 422. 6 12 24 16 19 43 . 54 41 43 41 39 45 39 

San Juan Province 
San Juan (city) 157 7 6 . 7 12 8 12 23 17 15 15 17 9 '9 
Suburban Departmentl .360 5 17 26 12 24 :36 44 24 38 "31 28 36 . 39 
Rural Departments 374 9 22 21.. 16 -14. 48 41 . 35 29 37 34 34 34 

BOLIVIA 
La Paz 1632 18 66 87 86 93 167- 149 162 155 178 163 134 174 

BRAZIL 
Recife 1 960 33 65. 93 128 106 211 194 180 200 188 198 157 207 
Ribeirao Preto 
Ribeirao Preto (city) 819 18 28 22 38 .49 ­ 83 86 "80 65 .81 91 85 93 
Franca . 337 3 . 16 12 13 .15 25 35 '26 42 32 r 49 36 33 
Communitiem 281 7 .. 14, 18 8 10. 23 21 31 28 25 40 222 34 
Sao Paulo 1 594 34 58 73 59 84 173 154 147 157 188 -150 173 144 

CHILE 
Santiago 1 551" 24 37: 75 78 70 169 140 . 162 166 142 157 161 170 
Comunam 248 1 8 18 13 15 .24 32 :26 31 "21 26 19 14 

COLOMBIA 
Celi 1 934. 32 55 90 107 88. .201 174 191 189 216 200 200 191 
Cartagena 997 16 28 41 47, •42 88 93 117 89 1100 112 120 104 
Medellin 1:261 20 44 62 56 56 .123 111 141 136 118 109 147 138 

EL SALVADOR 
San Salvador 
Rural Municipios, 

921 
193 

16 
5 

39 
8 

39 
6 

40 
4 

44 
12 

93 
18 

99 
26 

98 
18 

113 
19 

83 
21 j 

s88 
22 

80 
21. 

89 
13 

JAUAICA 
Metropolitan Yingston 2 128 47 83 120 111 100 218 '225 190 189 238 187; 207 213 
St, Andrev, rural 189. 3 :9 11 8 12 13 12 23 24 12' 20 21. 21 

MEXICO i 
Monterrey. 928 31 68 105 104 89 195 208 194 196 193 184 195 166 



Tabled2. Number and Percentage of Children under 5 Years of Age with Weight
 
and Arm Circumference Measurements in 21 Areas of 13 Projects
 

1-Total 	 Weight Arm circumference(1 )
 

95.8 


97.4 

98.7 

97.5 

96.5 


92.2 


97.2 '_1, 

98.4. 

195.0. 

964 


98e0 
:98.8 


89.6 

93.0 

93.5 


97.1 
98.4 


.9902 


96.7 


Number 

18 406 96.0
 

225 - 97.4 
388 93.3
 

-146 97.3
 
346 97.5 
3481- 95.3 

1 492 92.4
 

1 885 97.8
 

772 96,4. 
, 320. 95.8t 

. 262: 9.6 
1,482 95.0' 

1 	486 97.3
 
242, 98.0
 

1 823 95.8
 
910 92.8
 

1 170 94.3
 

867 95.8 
183 97.3. 

2 	 052 ' 98._6 
179 96.21 

1 	828 96.4
 

Project and Area 


ALL AREAS 


ARGENTINA
 
Chaco Province
 
Resistencia 

Rural Departments 

San Juan Province
 
San Juan (city) 

Suburban Deparments 

Rural Departments 


BOLIVIA
 
La Paz 


BRAZIL
 
Recife 

Ribeirao Preto
 
Ribeir.o Preto (city: 

Franca 

Communities 


Sao Paulo 


CHILE
 
Santiago 

Comunas 


COLOMBIA 
Cali 
Cartagena '" 

Medellin 

EL SALVADOR
 
San Salvador 

Rural Municipios 


JAMAICA
 
Kingston-St. Andrew
 
.Metropolitan Kingsto2 

St. Andrew,9rural 


MEXICO
 
Monterrey, 


children 


19 519 


2:33 

'422 


157. 

360 

374. : 

1 632 


1 960. 


819 

337 

281. 


1 594 


1 551 

248' 


1 	934 

997 


1 261 


921 

193 


128 

189 


1 928 


Number 

18 708 


227' 
. 403.95.5 


155 

351 

361 


1 	505 


1 906, 


.806 

"' 320., 


271 

15559 


1 520, 

245 


1 733 

927-


1 	179 


894 

190 


2 	111-

197.4 


1 	865, 


(1) Excluding children &under one.,montht of age..
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Tab le 3. Numb er. *nd Percertage of :Children with ,Weight ;-and Arm Circumference 

Measriemnts, by Age 

: 	 ;Weight 

Age in 
months 

.___________ 

Total. 

12691 


.3-5, 


6-8 


9-11 


12-17 

18-23 


*24-29 . 

30-35 

36-41 


42-47 


48-53. 


54-59 

.	 , 

1 986 


1 935 


1 924 

1 938 

Total

children 


____"_._: "__ ' 

19 	519 


337 


965 


967 


961 

1 985 

1 946 

1 934 

1 950 

in 13 Latin American Projects Combined 

c Arm­'.ircumference
 
,crufrne
 

,. Weight

.No. .	 No. % 

18 708 95.8 18 406 96.0 

318 94.4, 

656 94.9 647 93.6 

932 96.6 922 95.5 

926 95.8 920 95.1 

915 95.2 923 96.0 

1 909 96.2 1 914 96.4 

1 869 96.0 1"874 96.3 

-1862 96.3 1 863 96.3, 

1 874 96i.1 187 96.3 

1:920 96.7 	 '1 919 96.6 

1 847 95.5 1 853 95.8 

1844 95.8 .1 850 96.2 

1 836 94.7 1 844 95.1 



Table 4. N r and Percentage of Children Under 5 Years of Age by Grade of Nutritional 
Deficiency in Accordance with the Gomez Weight Classification Scale, 

by Sex in 21 Areas of 13 Projects 

Total Male Female 
ProjectArea Number 

Gradel°ceil I Grades Grade 
Number 

Grades Gradel Grades,I Totall IoIt III 
Z 

Grade IGrades 
. 

Number 
[radTal I Graes Gras

l 

ALL AREAS 18708 6039 1669 32.3 8.9 9635 2987 803 31.0 8.3 9073 3052 866 33.6 9.5 

ARGETI%,A 
Chaco Province 
Resistencia 227 36 10 15.9 4.4 109 13 3 11.9 2.8 118 23 7 19.5 5.9 
RuralDepartments 

San Juan Province 
403 109 34 27.0 8.4 209 52 14 24.9 6.7 194 57 20 29.4. 10,3 

San Juan (city) 155 15 1 9 0.6 75 8 - 10.7 - '80. 7 1 : 8.' 1.2 
Suburban 
Departments 351 72 13 20.5 3.7 174 32 6 18.4 3.4 177 40 .7 22.6 4.0 
Rural
Departments 361 70 11 19.4 3.0 194 31 5 16.0 2.6 167 39 6 23.A 3.6 

BOLIVIA 
La Paz 1505 53Z 247 35.5 16.4 774 258 124 33.3 16.0 731 26 123 378 16, 

BRAZIL 
Recife 1906 684 .227 ,'35.9 11.9 966 336 ' 115 34.8 11.9. 940 348' 112' 37.0 11.9 
Ribeirao Preto 
City 
Franca 

806 
320 

197 
77 

45 
17 

-24.4 
24 -J 

5.6 
5.3, 

1437 
167,-

.93 
35 

22 
7 

21.3 
21.0 

5.0 
4.2 

369 
153 

104 
42 

23 
10 

28.2 
27.4 

6.2 
6.5 

Comnunities 
Sao Paulo 

271," 
15551 

84 
462 

16 
86 

3i.0 
29.7 

5.9" 
5.5 

125 
787 

34 
225 

6 
40 

27.2: 
28.6 

4.8 
5.1, 

[1146 
768 

50 
237 

10 
46, 

34.2 
30.9 

.66 8" 
6.0 

CHILE 
Santiago 
Comunas 

1520 
245 

444 
89 

59 
23 

29.2 
36.3 

3.9 
9.4 

776 
:137 

216 
54 

25 
14 

27.8 
39.4 

3.2 
10.2 

74 
108 

228 
35 

34 
'9 

30,6 
32.4 

4.6 
8.3 

COLOMBIA 
Cali .133 641 2 37.0 11.7 887, 306 103 34.5 11.6 846 335 99 39.6 11.7 
Cartagena 927: 368 '13 39.7 14.3 485 201 59 41.4 12.2 442 167 74 37.8 16.7 
Medellin 1179 468 185 39.7 15.7 633 250 93 39.5 14.7 546 218 92 39.9 16.8 

EL SALVADOR 
San Salvador 894 .252 46 28.2 5.1 470 138 16 29.4 3.4 424 114 30 26.9 7.1 
Rural - . 
Municipios 190 88 30 46.3 15.8 108 51 14 47.2 13.0, 82 37 16 45.1 19.5: 

JAMAICA 
Metropolitan
Kingston

St.Andrewrural 
2111 
184 

697 
69 

153 
18 

33.0 
37.5 

7.2 
9.8 

1091 
89 

346 
37 

. 74 
9 

31.7 
41.6 

6.8 
10.1 

1020 
95 

351 
32. 

79 
9 

34.4 
33.7 

7.7 
9.5 

MEXICO 
Monterrey 186"f 583 113 31.3 6.1 942 ,271, 54 28.8 5.7, 923 312 59 33.8, 6.4 



'Table 5. 
Children Under 5 Years of Ale by Grade of Nutritional Deficiency in Accordance with 
the Comet Weight :Classification Scala, by Age Group.in 21 Areas of 13 Projects 

Grad, 0-5 
Number 

6-11 1 1 2-4 0-5 
Percent 

16-11 1 2-4 0-5 
Number 

6-11 1 2-4 
I 

0-5 
Percent 

6-11 11 2-4 
months months year years months months] year years months months year ears months months ear I veers . 

ALL AREAS BRAZIL, Slo Paulo 

Total 1906 1841 3778 11183 100.0 100.0 100.0 100.0 160 136 323 936 100.0 100.0 99.9 100.0 
0. 1614 1302 2129 5955 84.7 70.7 56.4 53.3 145 112 223 527 90.6 8.4 69.0 56.3 
r .231 388 1256 4164 12.1 21.1 33.2 37.2 14 20 87 341 8.8 14.7 26.9 36.4 

&11 61 151 393 1064 3.2 8.2 10.4 9.5 1 4 13 68 0.6 2.9 4.0 7.3 

ARGENTINA, Chaco Province 
Resixstencia 

CHILE project 
Santiago 

:Total 
0 

1 

25 
23 
2 

22 
20 
1 

46 
36 

7 

134 100.0 
102 92.0 
26 8.0 

99.9 
90.9 
4.5 

100.0 
78.3 
15.2 

100.0 
76.1 
19.4 

133 
118 
13 

143 
117 
20 

302 
206 
8-

942' 
576 
329 

100.0 
88.7 
9.8 

100.0 
81.8 
14.0 

100.0 
68.2. 
17.2 

99.9 
61.1 
34.9 

zr.- iii - 1 3 6 - 4.5 6.5 4.5 - 6 14 37 1.5 4.Z 4.6 3.9 

Rural Departments Comunas 

Total .42 35 92 234 100.1 100.0 100.0 100.1 27 27 56 135 1100.0 100.0 100.0 99.9 
0 
.1 
U1 &111 

34 
6 
2 

25 
7 
3 

49 
31 
12 

152 
65 
17 

81.0 
14.3 
4.8 

71.4 
20.0 
8.6 

53.3 
33.7 
13.0 

65.0 
27.8 
7.3 

21 
6 

14 
8 
5 

31 
20 
5 

67 77.8 
55I 22.2 
13 

51.9 
-9.6 

18.5 

55.4 
35.7 
8.9 

49.6 
40.7 
9.6 

ARGENIINA, Sen Juan Province COLOMBIA, Cali 
San Juan (city) 

Total, 
0 

20 
20 

19 
15 

35 
30 

811 100.0 
74 100.0 

100.0 
78.9 

100.0 
85.7 

100.0 
91.4 

152 
130 

173 
108 

336 
171 

1072 
481i 

100.0 
85.5 

99.9 
6:.4 

100.0 
50.9 

100.0 
44.9 

I 4 4 7 - 21.1 11.4 8.6 19 44 123 455 12.5 25.4 36.6 42.4 
IZAUZ - 1 - 2.9 3 21 42 136 2.0 12.1 12.5 12.7 

DSuburbanepartments C0LCHBIA, Cartagena 

Total 
..0 

47 
40 

36 
25 

'77 
58 

191 100.0 
143 85.1 

99.9 
69.4 

100.0 
75.3 

100.0 
74.9 

78 
63 

79 
52 

173 
82 

597 
229 

100.1 
80.8 

100.0 
65.8 

100.0 
47.4 

100.0 
38.4 

1 5 8. 15 44 10.6 22.2 19.5 23.0 13 20 68 267 16.7 25.3 39.3 4.7 
11611, 2 3 4 4J" 4.3 8.3 5.2 2.1 2 7 23 101 2.6 8.9 13.3 16.9 

Rural Departmenrs COLOMBIA, Medellin 

Total 
.0 
I1 
II&Ui 

. 

51 
42 

9 
-

'30 
25 
1 
4 

86 
55 
27 
4 

194 100.0 
158 82.4 
33 •17.6 

3 

99.9 
83.3 
3.3 
13.3 

100.1. 
64.0 
31.4 
4.7. 

99.9 
81.4 
17.0 
1.5 

117 
83 
26 

8 

101 
59 
29 
13 

223 
100 
96 
27 

738 
284 
317 
137 

99.9 
70.9 
22.2 
6.8 

100.0 
58.4 
28.7 
12.9 

99.9 
44.8 
43.0 
12.1 

100.1 
38.5 
43.0 
18.6 

BOLIVIA, La Paz EL SALVADOR project 
San Salvador 

Total 156 163 295 891 100.0 99.9 100.0 100.1 92 82 186 534 100.0 100.0 100.0 100.0 
0 , 121 106 125 372 77.6 65.0 42.4 41.8 83 70 119 324 90.2 85.4 64.0 60.7 
I 
it&Ill 

-2 
13 

32 
25 

98 
72 . 

382 
137 

14.1 
. 8.3 

19.6 
15.3 

33.2 
24.4 

42.9 
15.4 

8 
1 

10 
2 

57 
10 

177 
33 

8.7 
1.1 

12.2 
2.4 

30.6 
5.4 

33.1 
6.2 

- BRAZIL, Recife. Rural Municipios 

Total 
0 * 

'187 
156 

231' 
139 

387 
'188 

1101 
512 

99.9 
83.4 

100.0 
60.2 

100.0 
48.6 

100.0 
46.5 

19 
15 

16 
7 

43 
17 

112 
33 

99.9 
78.9 

100.0 
43.8 

99.9 
39.5 

100.1 
29.5 

*1 21 . 561, 152 455 11.2 24.2 39.3 41.3 2 8 17 61 10.5 50.0 39.5 54.5 
t&1111 10 :36 47 134 5.3 15.6 12.1 12.2 2 1 9 18 10.5 6.2 20.9 16.1 

T3R1ALZ Ribeirlo FritoRibeireo Frito City) 
JAMAICA, Kgecan-8t. Andrew 

Metropolitan Kingston 

:Total 67 86 167 4861100.0 100.0 100.1 100.0 247 209 439 1216 100.0 '100.0 100.0 99.9 

11& 
S 

64 
3 
*1J 

69. 
14r'  

3 

12115. 
39

7 

312 
14135J 4.5 

-

$0.2 
16.3
3.5 

72.5  

23.4 
4.2 

63.8 
29.0
7.2 

208 
35
4 

154 
48

7 

226 
155 
58 

673 
45984 

84.2 
14.2 
1.6 

73.7 
23.0 
3.3 

51.5 
35.3
13.2 

55.3 
37.7 
6.9 

:Franca St. Andrew, rural
 

Total 2071.100.0 100.1 100.1 100.0 22 20 24 118 100.0 100.0 100.0 100.0
'0. 27 "122 36 1411 90,0 78.6 65.5 68.1 18 13 9 57 81.8 0.0 37.5 48.3 
:1 2 5 15 551 6.7 17.9 27.3 .26,6 2 ".5 10; 52 889.1 25.0 41.7 44.1 
116111 1 1,. 4 11 3.3 i3.6 7.3 5.3 2 2 5. 9 9.1 10.0 20.8 7.6 

Cossunitiee . MEXICO, Monterrey 
Total 35 13 43 15 100.0 1000 100.0 100.0' 199 187' 390 1089 1100.0 100.0" 100.0 99.9 
0 29 ' 13 23'' 106 I 82.9 72.2 53.5. 60.6 174 137 224 634 87.4 73.3 57.4 58.2 
14 , 5 19 56, 11.4 27.8 ".2 32.0 19 43 134 387 9.5 23.0 34.4 35.5 
11111, 2 - 1 131 5.7 2.3 74 6 7 32 68 13.0 3.7 8.2 6.2 
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Tab le 6. Mean Arm Circumference and Standard Deviat ion by: Sex
 
andby Age Group for 13 Projects,-Combined
 

(measurements in centimeters)
 

Total. Males Femiales,
 
in onth NumbeStandard Standard Standard
 

Number Mean Number Mean Sumder Mean Standa

.deviation deviation deviation
 

01-02 647 11.4 *, 1.8 309 11.6 1.8 338 11.2 1.9 

03-05 922 13.1 1.8 88 13.2; , 1.8 434 13.0 .1.8
 

06-08 920 13.6 1.8 489 13.8 1.8 431 13.4 1.7
 

09-11 923 14.1 1.7 489 14.3 1.7 :434 13.9 1.8
 

12-17 1,914 14.3 1.6 985 14.4 1.6 929 14.2 1.;6
 

18-23 1;874 14.7 1.6 975 14.8 1.6 899 14.5 1.6
 

24-29 1,863 15.0 1.5 967 15.0 1.5 896 14.9 1.5
 

31,877 15.2 1.6 958 15.3 1.6 919 15.1 1.5
 

36-41' 1,919 15.5 1.5 975 15.5 -1.5 944 15.5 1.6
 

42-47 1,853 15.7 1.5 972 15.8 1.5 881,15.7 1.5
 

48-53, 1,850 16.0 1.5 962 16.0 1.5 888 16.0 1.6
 

54-59 11,8,44 16.1 1.6 916 16.1 1.5 928 16.0 1.7
 



-- 

Table 7.-HeanArm r-ircumference in Irban, .uburhan and RihrnliAre-s of 4 r jects
with .Mean Differences by Age 
(measurement in centimeters) 

Age.: -".Chile Project
Ae., San Juan 'Province El - " 1 haco ,Province ?/.,Salvador Project" El Chac Province 

in Ubn omunas Urban rba s - an -(a) Rural Urbanmonths- Rural Urban'', Rural' 
2 .- x2 
 xl-x2 ­_,_-__.. _ 2 - N •l 2 N il N Xl-x2 

0-5 12612.5 27 12.9 - •4 20 12.6 51 12.1 4-.5 90 '-121L 19 12.1 0.0 25 12.6 40 11.6 + 1.0 

6-11 143' 14.8 27 13.7 .1.1 19 14.6, 30-,14.41. .2 82 14.7, 15 14.2,* .5 22A14.1 34 13.8 + . 

12-17 168 15.1 23 15.0 *.1' 12 151.9+ 45 -14.81 +1.1 
 90 15.0 '17 14.5 + .5 21 14.3 42 13.7 .6 
18-23 132 15.7 32 15.3 - .4 23 14.6 39 15.1 - . 94 15.4. 26 14.9 4 .5 23 .14.9 48 14.3 - .6 

24-29 .160 15.7 26 15.5 + .2 17 15.6 33 15.5' 4 .1 96 15.61 18 '.515.1 31 15.0 39151-. 

30-35 164 15.7 30 15.6 + .1 15 16.2 29 15.6 +..6 111 16.1 19 -15.4 4 .7 24,'15.6 39 15.3 + .3 
36-41 9139. 20- 16.3 -. 3 . 13 16.7 35 15.9 +:.8160 
 80 16.2 19 16.2) 0.0 26 '15.5 -4115.5 0.0 

42-47 152 16.44 25 16.0 + .4 16 16.6 30 16.3 + .3 82 16.1 22 16.1 0.0 21, '16.0 35 .15'7 4, .3 
48-53 159 16.6-.'.19<1.6'.5 " .1 9 16.7 34 16.6 + 1• 75 16.6 1 16.3 + .3 21 16.2 42 15.9 + 3 
54-59 467 16.5 14 16.4 + .1 9 16.7 31 16.5"*-.2 83 16..5 12 15.8 7 1354-59 16 
 .2 831.-2-51 
 59 34- 15.9 0.0 

(a)Capital city, 
N f number-. .
 
x -mean
 

xlx =.mean differp­

http:30-,14.41


Table 8. Children Under 5 Years of Age by Grade of Nutritional Deficiency
According to Arm Circumference, by Age Group in 13 Projectsa)
 

Number 
 Percent 
 Number
Grade Percent
Ta 1-5 6-11 1-4 1 6o 14 1-5 6-1 ,-4 1-5 16-11 1 1-4Talmonths monthsJ ears ITtlmnhmotsyas TaLmonths months ears . Tota momonthonh ears. 
ALL AREAS 
 CHILE project
 

Total 18406 1569 
 1843 14994 100.0 99.9 100.0 100.0 1728 
 128 170 1430 100.0 100.0 100.0 100.0
0 13951 1265 1289 11397 75.8 80.6 69.9 76.0 1524 105I 145 1274 88.2 82.0 85.3 89.14139 258 464 3417 
 22.5 16.4 25.2 22.8 192 22 22
IIr,III 316 148 11.1 17.2 12.9 10.346 90 180 1.7 2.9 4.9 1.2 12 1 3 8 0.7 0.8 1.8 0.6
 

ARGENTINA, El Chaco Province COLOMBIA, Cali
 
Total 613 57 
 56 500 100.1 100.1 100.0 100.0 1823 137
0'. 451 42 42 

186' 1500 100.0 100.0 100.1 100.0
367 73.6 73.7 75.0 73.4 1376 119 124 1133 75.5 86.9 66.7 75.5150 12 13 125 
 24.5 21.1 23.2 25.0 
 439 18 58
r 12 .3 1 363 24.1 13.1 31.2 24.28 2.0 5.3 1.8 1.6 8 - 4 4 0.4 " 2.2 0.3 

ARGENTINA, San Juan Province 
 COLO,-3IA, Cartagena
 
Total 840 96 
 85 659 100. " 99.9 100.0 100.0 9100 65 76 769 100.0 100.0 100.0 100.0
738 80 68 590 
 87.9 83.3 80.0 89.5 
 578 56 42
I 480 63.5 86.2 55.3 62.4
90 13 14 63 10.7 13.5 16.5 9.6 291 
 8 26 257 32.0
II&III 12 3 3 12.3 34.? 33.46 1.4 3.1 3.5 0.9 41 1 8 32 4.5 1.5 10.5 4.2
 

BOLIVIA, La Paz COLOMBIA, Medellin 

Total 1492 1400 165 1187 100.0 100.0 100.0 100.0 11701101 118 120 863 73.8 84.3 72.7 93 106 971 100.1 10( 0 100.0 100.072.7 875 .66 69 740 74.8 71.0 65.1 76.2

1 374 19 36 319 25.1 13.6 21.8 26.9 278 27 31 220 23.8 29.0 29.2 22.7
II&1II 17 3 9 5 1.1 2.1 5.5 0.4 17 ­ 6 11 1.5 - 5.7 1.1 

BRAZIL, Recife 
 EL SALVADOR project 

Total 1885 
 154 229 1502 I100.0 100.0 100.0 99.9 1050 88:_' 97 865 100.0 100.0 99.9 100.0
0 8811 103 100 678 46.7 66.9 43.7 45.1 894 77 
 82 735 85.1 87.5 84.5 85.0

1 902 39 98 
 765 47.9 25.3 42.8 50.9 146 9 14 123 
 13.9 10.2 14.4 14.2
II& III 102 12 31 59 
 5.4 7.8 13.5 3.9 10 
 2 1 7 1.0 2.3 1.0 0.8
 

BRAZIL, Ribeirao Preto project 
 JAMAICA, Kingston-St. Andrew
 
Total 1354 99 126 1129 100.0 100.0 100.0 100.0 2231 220
0 1074 227 1784 100.0 100.0 100.0 100.081 77 916 79.3 81.8 61.1 81.1 
 1705 161 154 1390 76.4 73.2 67.8 77.9
I '273 '18 44 211 20.2 18.2 34.9 18.7 
 470 40 59 371 
 21.1 18.2 26.0 20.8
II&III 7 - 5 2 0.5 - 4.0 0.2 56 19 14 23 2.5 8.6 6.2 1.3 

BRAZIL, Sao Paulo 
 MEXICO, Monterrey
 
Total 1482 124 134 1224 100.0 100.0 100.0 100.0 1828 1680. 186 1474 I100.0 100.0 100.0 99.91255 '112 118 1025 
 84.7 90.3 88.1 83.7 
 1499 145 148 1206 
 82.0 86.3 79.6
I :218 \12 81.8
14 192 14.7 9.7 10.4 15.7 316
I&IIV' 9 ,-* 2 

21 35 260 17.3 12.5 18.8 17.67 0.6 - 1.5 0.6 13 2 3, 8 0.7 1.2 1.6 0.5 
-(a) Gome
z classification scale applied to Wolanski Standard for arm circumference'.
 



Table 9. Children Under 5 Years of Age with a Nutritional Deficiency

of Grade I, II 
or III, Based on Weight and Arm Circumference,
 

by Age Group for 13 Projects Combined
 

Childrena) with nutritional deficiency
 

Age Total , 
 By weight By arm circumference
children8)
 Number 
 Number
 

1-5 months 1,548 250 16.1 302 
 19.5
 
6-11 months 1,804 527 29.2 
 537 29.8
 
1 year 3,727 1,628 43.7 
 825 22.1
 
2-4 years 11,048 5,177 469 
 704 24.5
 

a) Children with both weight and arm circumference measurements
 
present.
 



Table 10.- Two-Way Comparison of NutritionaiStatus According to Arm Circunference and.Weight, by Age Oroup for:13 Proje t Areas 

Age group. - Age group 

ea yeUaers- tat uis " Ncutfrtinal - Under, 1 year 174 -years Under 1 year1-yerj 
.(Arm cir- Nutritional status (weight) Nutritional status (weight) Nutritional status, (weight)Nutritional statu'sl (weight) 

- Tota01 I II Total i II 111 I 1 I , otl 0 iIII 0 Total I T1oa I 

ALL AREAS CHILE Project
 

Total' 3,352 2,575 _53 161 43 14,175 7.970 5,363 1,265 -177 295 240 44 9 ,424 873 483 64 _4.
 
0 2,513 2,151 l"307 38 17 11,246 7,039 3,662 504 41 247 214 31 1 1 1,268 829 409 28' *2
 
z - 114 -43 32 28 I l1 165 33 54 54 24 2 2 
 512 -1 1 ­

_______ -20 6 1 - 121 4 3 3i - - I . 31 I4[ 212 
" ARGENTINA, Chaco Province COLOMBIA. Cali
 

Total, 113 94 13 5 1 496 332 127 30 7 288 206 59 19 4 1.377 637 566 150 24 
S84 78 5 - I 1 366 280 73 12 1 220 183 32 5 - ,0.47 590 396 58 3' 

25 I 14 .7 4I - 122 48 53 16 I 5 65 I"21 27 13 3 3261471169 90120 
I . " 2 1 7 - 1 1 1 3 1 1 4 1 

- . ARGENTINK., San Juan Province . COLOMBIA, Cartagena 

Total ' 181 -1471 25- 7 2 654 509 129 .14. 2 140 102 29 8 1 769 310 335 110 14 

0 148 128 19 1 587 478 99 -9 1 98 83 14 - 1 480 225 209 40
 
- 27 i1 5 1 61 28 281 4 1 33 T5 13 5 - 257 76 115 60 6
 

" 

•I - 5 2 1 1 6 .3 2 1 | 9 4 2 3 - 31 8 11 10 2' 

" " __. __".. '...BOLIVIA, La Paz _ . "_ _ COLOMBIA, Medelhn 
Total 30. 1, 29 9 1,180 495 4781 1751 32 192 121 50 16 5 94013741405 142 1 
0 234182 32' 1 5 859 386 366I 971 10 I 101 25 5 - 72113361309,7 3 .-1 55 '55 .17 12 1 317 -l07 ill 77 2Z 56 0 23 10 3 208 3j 9367114 

22•I12 4 -3 2 3 4 2 "-1 1 -- 4 - ' _2 lOJ10 3 3 2 

______ BRAZIL. Recife _ EL SALVADOR Project
 
Total 30 23 73 31 13 1.477 692 604 148 33 13 151 26 .5 1 865 486 309 58& 12
 
-0 202 184 11 1 6 664 459 175 26 4 .157 139 17 1 - 735 457|247 27 4 

I 135 712 50 12 1 756 231 413 97 15 23 1 I 4 1 123 27 60]30 -6 
11_-___ :_ - 2 1- _--341 l T2- 15- - 512 "__I 2_ I5'_ - 51 1 " 1 12 

II9 21 - 3 4 3 1 2 1_ __ 2 1 1 - ­_____ .BRAZIL, Ribeirao Preto Project __ _ JAJAICA, Lingston-St, Andrew 

Total 225 ~180 31- 6 - 1,120 728 3221 63 .7 446 13448 84 }11 3 1t,783 958 671 145 19 
O_, Il.3 143 14- 1 - 907 647 221 351 4 314 I 259 49 13 3 1,389i878i465 441 2 

-6k 1 " 17, 4 - 211 81 101 27 2 99 169126 14 - 371 80192 95 14 
II-5 4 7-Z' 1 - 2 - - 1i 1 3111919 3 - 22 - 14 612 

- 2 1l I - - _ ­
_:" _- _ BRAZIL, Sao Paulo MEXICO, Monterrey" -____ 

-Total 
 -1,223
256 -224 .28% 4 723 4191 74 J 7 352 280 59 11 2 t,467153 515 92 7 
-:z!:::: !: 26 13 •:lZli •2 • 192 33 103 50s 61 55 33 CI 26 A'l'-:0 6 210-11117 21..J 12 686 0 0I 6- 17 - 2 13 57 f"i!11-
 1.199 378 


II1 . -.- " - - 7 4 1- .'1 1 3 - 1-K" - 2 8 41 - 3-I
 

228 - 1,024 3 315 I 23 -29212475 41 4. - 2'l 788'116j7 32 1 

Ill -".i.l.-jIj " I - -- "" - - -2 " - _ -- " 



Takle !I. Agreement between Classifications of Nutritional Status Based on Weight 
and Arm Circumference, by Age Group for 13 Projects 

1-11 months 1-4 years 

Project 
[:: Nutritional status 

Both MeToal ot More 

Ia gree deficient• I aies by weight 

_ _utritioral 

M dMore defi-

cient by arm.circumference Total 

Both 

agree. 

status 
More/I deficient 

dei tbN-weich= 

More de=i­cien at. 

cienz acncirc,=-.ferenc,: 

_ INumber Percenti Number Percent Number Percent Number Percent. Number Percent Number Percent 

AZI Areas 3352 2416 72.1 470 14.0 466 13.9 1 4775 8740 59.2 50435 34.1 z: 6.7 

Chaco Province 
Sar Juan Province 

B0I'M-A 

113 
181 

86 
134 

76.1 
74.0 

io 
27 

8.A 
14.9 

17 
2S 

15.0 
11.0 

496 
654 

33L 
507 

67.3 
77.5, 

101 
114 

21.t 
17.4 

54 
3 

... 
5.: 

La Pa:,201 66.8 68 22.6 32 I.6 118: 49e 42.2 572 48.5 3-1:.3 

Re:if.e 
,ibeirgo Pr .o 
Lao Paulo 

CIZI project 

COLO:.-:A 
0a'i 
Ca40.a 

"12 

=. Z :' r7e:9 
JiAAZ:A.. 

-a 
225 
256 

295 

28 
Vj 
92 

2" 
161 
2a2 

227 

2.1 
'9, 

146 
. 

66.6, 
71.6 
86.7 

76.9 

73.3 
70.7 
64.6 

79.8 

33 
19 
20 

40 

54 
20 
45 

23 

8.7 9- 24.7 
8.4. 4c 20.0 
7.8 14 5.5 

13.6 28 9.5 

18. 23 8.0 
14.,z 21 15.0 
2 ".41 23 12.0 

12.6 14,.. 7.7 

1477 
1120 
1223 

1424 

1377 
769 
940 

865 

898 
749 
79C 

900 

761 
350 
431 

518 

6o.8 
66.9! 
64.6 

63.2 

55.3 
45.5 
45.9 

59.9 

329 
290 
395 

476 

568 
323 
468 

316 

22.3 
25.9 
3. 

33.4 

41.2 
42.: 
49.8 

36.5
4. 

25 
81 
8'. 

I-E 

48 
96 
41 

3 

IE.? 
7.2 

.­

3.5 
12.5 
4.4 

3.6 

K:ingstor.-St. An,r w 4 " 2= " 64.6 59 13.2 99 22.'2 1783 1077 60.4 612 34.3z 94 5.3 

...erre..-___ __ _ _• _ _ .21 264._ _ _ 75.C_ _, 52 14.8 36 10...21467 927 _ _ ',63.2 _ _ _ 
474. 
_ _ 

32.3 
_ _ _ 

66 
__ 

4.5 



TabLe 12. 
:Mean,andStandard Deviation of the Distribution of Arm Circumference
for Children Grouped According to Nutritional Status Based on Weight

by Age Group for 13 Projects Combined
 

(measurement in centimeters)
 

Age Grade 0 
 Grade I 
 Grades ii & iii.in Standard
monh N Mn Standard
ths ...
.... .deviation Number Mean Standard
deviation 
 deviation
 
1-5 1,298 12.8 1.8 
 193 11.6 1.6 
 57 10.5 1.9
 
6-11 1,277 14.3 1.6 
 380 13.1 1.4 
 147 11.9 2.2'
 
12-23 2,099 
 15.1 1 1',240, 14.0 
 1.4 388 13.0
 
24-35 .1,992 15.7 
 1.4- 1,317 14.6 1.3 376 
 13.7 1.5
 
36-47 2036 16.2 
 1 1,340 15.1 1.3 
 344 14.1 1.3
 
48-59 1,843 16.6 
 1.6 1,466 15.6 1.2 334 
 14.7 .1.3'
 

.Note:. Gomez classification scale used,

Grade 0--------
Weight greater than or equal to .90Z of standard.,

Grade I
-------- Weight from 75 to 89% of "standard.
 
Grades II, III-
 Weight less than 75% of standard.
 



:Appendixi I
 

Quarti~es ofWight-fro 'Birth to 5 Years. by Seni
 
(weight in 100 grams)
 

.Age MlsFemales
 
in Quartil'e: Quartile.
 

imonths
 
"____,,.- _ 1"st -Median 3rd lst Median 3rd-


Birth., 31 34 38 31 
 34 37
 
3 months 54 57 62'. 52 56 60
 
6 months 71 76' 82 68, 73 79,

9 months 85 '91 98 
 80 87 94
 
12 months 95 101 .108 90 98 104
 
15 months 102' 108 
 115 ' :97 104 112:
 
18 months 108 114 
 122 . 111l03 119 
24 months 119 '126 135 115 
 123 '132
 
30 months 129. 136 146 
 124 134 . 145
 
36 months 137 146 156 134 
 144 157
 
42 months 146' 156 
 166 143 154- 168
 
48 months 154 165 177 152 164 180
 
54 months 162 174 
 188 .160 175 191
 

Source: From Studies of Child Health and Development,-,Department

of Maternal and Child Health, Harvard: School of Public Health
 
(Nelson, 1969).
 

Note: Median:- 2nd:quartile­



.Annendix U! '
 

Table A. First, Second and Third quartiles of the Distribution of 'eights of Male Children in 13 Projects,'by Ae, 
(weight in 100-grams)
 

Age
Ln 

Chat
Province San JuanProvince__....._....... La Paz , . Rcif- Ribeirao PretoPProject " Sio Paulo• ChileProjectProject + 

monthsl urtilernoo t l t ,2 nid3rd Quartileml t 2rid 3rd Quartile ,l t 2nd +3rd Quartilelt 2nd 3rd Quartilel t nd 3rd '"Quartilelt 2nd 3rd Quartile3l t nd 3rd 

00-02 40 45 61' 38 46 56 36 ,55 70 38 46 54 41 48 58 35 43 58 35 41 46 
03-05 
06-08 
.09-11 + 

12-14 
15-17 
18-20 
21-23 

58 
78 
74 
82 
98 
102 
104 

67 
87 
88 
92 
115 
115 
118 

80 
94 

105' 
116 
120 
130 
138 

-'62 
72 
85 
95 
95 
103 
110 

70 
79 
92 

100 
105 
112 
120 

81 
94 

101 
112 
115 
121 
128 

60 
70 
8 
80 
85 
85 
90 

'70 
80 
90 
90 
92 

105 
90 

80 
90 
94 

100 
100 
110 
100 

60 
60 
77 
85 
91 
96 
95 

70 
77 
85 
95 
98 

102 
107 

79 
86 
96 

106 
106 
110 
119 

59 
77 
85 
90 
96 

100 
110 

68 
85 
100 
100 
110 
105 
122 

78 
95 

110 
108 
119 
115 
132 

60 
74 
90 
90 

100 
105 
100 

75 
80 
98 
100 
105 
115 
115 

80 
95 
100 
110 
122 
124 
120 

60 
74 
80 
92 
96 
100 
100 

61, 74 
30 90 
90 100 
100 I1 
105 112 
110 120 
110 130 

24-26 111 128 142 122 130 138 96 110 125 101 111 120 102 120 130 103 115 124 110 120 135. 
27-29 
30-32 
33-35 

121 
115 
125 

132 
125 
140 

146 
150 
152 

112 
126 
122 

132 
133 
130 

141 
150 
140 

109 
110 
110 

120 
120 
120 

130 
125 
130 

106 
108 
117 

117 
119 
133 

124 
141 
140 

120 
120 
130 

130 
135 
140 

139 
141 
150 

110 
110 
121 

120 
128 
135 

130 
140 
150 

110 
115 
120 

120 
130 
130 

130 
149 
142 

36-38 
39-41 

140 
140 

150 
152 

175 
170 

140 
135 

150 
147 

164 
160 

120 
120 

130 
132 

144 
150 

124 
122 

134 
132 

146 
143 

135 
140 

148 
150 

160 
156 

122 
131 

138 
140 

140 
156 

126 
138 

140 
150 

150 
158 

42-44 140 150 158 145 157 170 131 140 150 130 138 144 140 155 160 135 145 155 130 140 152 
45-47 
48-50 

130 
146 

152 
155 

160 
160 

150 
152 

162 
160 

180 
180 

125 
132 

140 
145 

150 
165 

127 
140 

148 
150 

160 
164 

134 
150 

145 
160 

166 
171 

135 
140 

150 
150 

165 
160 

140 
145 

153 
155 

170 
170 

51-53 
54-56 
57-59 

158 
170 
159 

172 
175 
188 

180 
190 
200 

158 
158 
172 

173 
182 
179 

187 
195 
200 

140 
150 
148 

155 
160 
162 

161 
170 
175 

138 
142 
146 

152 
154 
156 

170 
175 
178 

150 
150 
152 

165 
162 
170 

180 
180 
185 

140 
150 
150 

155 
160 
160 

176 
175 
172 

149 
150 
150 

160 
164 
165 

171 
182 
188 

Cali Cartagena Medellin El Salvador 
EProject 

Kingston-
St. Andrew 

Monterrey
Motere 

00-02 35 50 60 .40 45 50 40 41 50 43 54 56 36 45 52 40 49 '60 
03-05 60 70 751 55 60 76 50 60' 66 59 68 77 59 68 77+ 60 72 82 
06-08 "65 75 85 68 80 .90 70 .80 84 76 82 92 73 82 91 75 82 92 
09-11 70" 85 99" 79 90 95 80 88 90 77 91 101 82 91 100 80 89 99 
12-14 85 95 100 80 92 100 80 92 105 82 95 109 77 91 100 84 95 701 
15-17 90 100 110 89 100 105 90 100 112 91 104 114 90 95 111 95 100 106 
18-20 
21-23 

95 
100 

100 
110 

110 
115 

100 
100 

105 
113 

108 
120 

94 
100 

100 
110 

120 
120 

100 
104 

110 
113 

118 
124 

91 
100 

104 
113 

113 
126 

99 
100 

109 
114 

116 
125 

24-26 105 110 120 .100 106 115 100 110 120 109 127 136 104 113 127 106 120 130 
27-29 110 120 140 100 115 130 102 115 125 111 118 132 112 122 131 114 122 130 
30-32 109 125 140 110 118 140 109 120 130 113 132 141 118 129 140 117 132 142 
33-35 105 128 140 110 125 140 105 120 134 119 136 145 117 131 136 122 130 140 
36-38 120 130 141 122 132 145 120 128 140 127 136 146 120 132 144 125 140 150 
39-41 129 135 145 120 130 150 120 130 151 132 136 145 131 136 150 125 140 148 
42-44 130 140 155 119 138 151 120 130 140 133 145 163 135. 141 159 127 142 160 
45-47 130 145 155 135 140 150 121 135 150 132 145 154 136 145 159 135 150 160 
48-50 135 145 160 134 145 156 135 145 168 149 159 164 136 150 160 145 150 163 
51-53 140 150 180 135 150 160 130 150 170 141 156 166 144 159 168 150 160 170 
54-56 140 155 170 142 152 164 150 160 180 145 154 163 150 159 177 155 1-65 173 
57-59 147 160 171 142 153 170 135 150 170 145 163 186 152 168 181 150 166 183 

Median * 2nd Quartile 



Appendix I
 

Table B. pirst, Second and Third Quartiles of the Distribution of Weights of Female Children in 13 Projects, by Age
 
(weight in 100 grams)
 

Age Chacoprovince San JuanProvince La Paz Recife 
Ribeirao Preto 

Project Sao Paulo 
j 
t 

Chile 
Project 

in 
months lst 2nd 3rd 

Quartile 
lit 2nd 3rd 

quartile 
1st 2nd 3rd 

Quartile 
lot 2nd 3rd 

Quartile 
1st 2nd 3rd 

Quartile 
1st 2nd 3rd, lot 

Quartile, 
2nd 3rd 

00-02 
03-05 
06-08 
09-11 
12-14 
15-17 
18-20 
21-23 
24-26 
27-29 
30-32 
33-35 
36-38 
39-41 
42-4 
45-47 
48-50 
51-53 
54-56 
57-59 

31 39 
55 62 
90 99 
80 95 
78 98 
88 90 
99 106 

102 112 
110 113 
110 120 
120 129 
117 128 
119 140 
140 148 
138 154 
131 144 
150 160 
148 162 
150 160 
160 167 

47 
80 
108 
100 
105 
100 
121 
122! 
125 
130 
141 
142 
152 
152 
159 
153 
175 
184 
171 
197 

36 
55 
66 
84 
85 
99 

100 
98 

113 
120 
122 
120 
140 
140 
145 
148 
142 
153 
162 
163 

45 
61 
72 
86 
94 
105 
106 
114 
123 
126 
132 
130 
149 
150 
153 
158 
165 
165 
170 
175 

50 
70 
78 
95 
100 
111 
113 
127 
135 
134 
142 
140 
160 
153 
160 
168 
175 
182 
182 
191 

34 
58 
70 
70 
69 
80 
85 
90 

100 
100 
105 
102 
119 
115 
120 
126 
130 
130 
140 
145 

40 
64 
75 
82 
90 
90 

100 
95 
110 
112 
110 
112 
130 
135 
130 
145 
140 
145 
150 
150 

54 
70 
85 
95 
95 

100 
111 
112 
128 
130 
122 
130 
145 
145 
140 
155 
150 
165 
160 
168 

36 
56 
66 
68 
81 
83 
92 
91 
103 
107 
110 
112 
118 
118 
126 
130 
135 
136 
136 
140 

40 
63 
73 
78 
89 
92 
99 
101 
114 
116 
118 
124 
127 
129 
142 
138 
145 
145 
150 
152 

46 
72 
80 
89 
97 

100 
110 
115 
122 
125 
126 
138 
137 
147 
146 
155 
154 
154 
162 
169 

37 
53 
69 
75 
85 
94 
95 
101 
102 
108 
114 
110 
120 
130 
130 
130 
130 
140 
140 
150 

42 
61 
79 
83 
100 
100 
105 
112 
115 
120 
130 
135 
145 
140 
150 
145 
150 
160 
157 
168 

50 
70 
84 
91 
110 
109 
120 
130 
125 
130 
135 
150 
154 
160 
160 
160 
155 
175 
175 
180 

38 
65 
68 
84 
85 
90 
95 
99 

105 
110 
115 
110 
123 
125 
135 
135 
138 
140 
149 
144 

44 
70 
77 
90 

100 
100 
100 
110 
120 
113 
125 
120 
135 
130 
150 
150 
150 
155 
154 
150 

52 
75 
86 

100 
110 
106 
112 
122 
135 
130 
140 
138 
150 
150 
160 
160 
165 
165 
165 
166 

36 
53 
70 
81 
84 
90 
92 

100 
104 
110 
114 
115 
120 
130 
132 
135 
145 
148 
150 
150 

42 47 
63 71 
75 81 
90 94 
95 105 
95 100 

100 120 
110 121 
120 130 
119 131 
120 125 
130 140 
135" 149 
140 150 
150 160 
150 160 
150 160 
160 178 
160 175 
170 180 

Call Cartagena edellinHealnPoet El Salvador 
Projet 

Kingston- MonterreySt. Aure 
St. Andrew_________ 

00-02 
03-05 
06-08 
09-11 
12-14 
15-17 
18-20 
21-23 
24-26 
27-29 
30-32 

35 
55 
65 
70 
80 
90 
85 
90 
96 
105 
105 

45 
60 
75 
85 
90 
95 
95 

105 
105 
115 
118 

50 
65 
85 
92 

100 
102 
105 
115 
115 
130 
130 

37 
55 
69 
80 
79 
90 
90 
90 

100 
105 
00 

48 
60 
75 
88 
92 

100 
98 
98 

110 
122 
120 

56 
69 
80 
95 

105 
108 
105 
105 
120 
126 
130 

35 
50 
62 
70 
80 
85 
92 
95 

100 
104 
105 

40 
60 
70 
80 
85 
95 

100 
108 
110 
115 
120 

50 
70 
80 
90 
98 

100 
100 
120 
120 
135 
130 

40 
54 
77 
82 
82 
91 
91 
99 

104 
111 
113 

42 
66 
82 
88 
91 

100 
100 
109 
109 
118 
122 

47 
72 
86 
95 
100 
109 
109 
118 
118 
136 
140 

36 
54 
68 
73 
77 
85 
91 
91 

103 
113 
113 

41 
64 
77 
86 
91 
95 
100 
98 
113 
118 
122 

50 
69 
82 
91 
100 
109 
109 
113 
119 
131 
132 

38 
60 
70 
76 
85 
90 
92 

100 
105 
109 
110 

44 
68 
80 
86 
92 
96 

100 
108 
112 
120 
122 

55 
79 
86 
96 
100 
102 
110 
118 
120 
136 
128 

33-35 
36-38 

112 
125 

125 
135 

135 
145 

120 
121 

120 
130 

138 
14 

105 
119 

120 
130 

135 
146 

118 
122 

132 
134 

140 
141 

113 
118 

122 
131 

136 
136 

116 
120 

130 
138 

143 
148 

39-41 
42-44 

116 
120 

130 
135 

149 
150 

110 
108 

125 
126 

140 
142 

110 
120 

120 
130 

140 
1.0 

138 
131 

145 
145 

164 
160 

118 
135 

136 
136 

150 
150 

128 
131 

134 
140 

145 
150 

45-47 
48-50 
51-53 
54-56 

130 
130 
139 
140 

140 
140 
150 
150 

155 
155 
160 
160 

121 
130 
126 
140 

136 
140 
144 
150 

146 
160 
156 
165 

125 
125 
130 
138 

150 
138 
140 
150 

10 
160 
153 
161 

131 
136 
128 
145 

145 
148 
136 
159 

152 
154 
167 
168 

131 
141 
141 
143 

145 
155 
159 
159 

158 
168 
168 
170 

126 
135 
144 
150 

141 
148 
158 
158 

168 
164 
174 
168 

57-59 140 148 162 139 160 172 136 160 170 139 154 181 149 159 181 141 162 177 

badian *2nd Quartile 



Appendix ii
 

Average Mid-Upper Arm Circumference for
 
Children Aged 1 Month to. 5.Years
 

(measurements in centimeters)
 

Age 
n Males Females Sexes Year
months ____. combined cons antsa) 

0 
 11.5 
 11.1 11.3

02 12.5 12.0 12.3
 
03 13.5 13.0 13.3

04' 14.1 13.7 13.9

05' 14.5 14.2 14.4

06 14.9 14.5 14.7
 
07-
 15.2 
 14.8 15.0

08 
 15.4 
 15.0 15.2
 
09 15.6 .15.2 15.4
 
10. 
 15.7 15.4 15.6
 
11 
 15.8. 15.5 15.7

12 
 15.9 15.6 15.8

15 16.1 15.8 15.918- 16.2 15.9 16.1 

2.1 16.3 16.0 

16.0
 
16.2
 

24' 16.4 16.1 16.2
27 16.4 16.2 16.3

.30, 16.5 
 16.4" 
 16.25
33 
 16.5 16.3! . 16.4
 
36 
 16.5 16.4; 16.5"
39 16.6 16.4 16.5

42 
 16.6 16.5 16.6 16'.5
45 16.7 
 16.5 16.6

48 16.7 16.6 i6.7
 
54 16.18
16.8.51 

' 1,08 
' 16.7.16.6, " 16.716.8 1.5I- 11..9 

57. 
 16.9 16.8 16.9
 

Based on Figures from Wolanski, (Jeliffe, 1966).
a). Jelliffe recounends that aSingle standard mid-
upper arm circumference figure 

I 
,-for,each year from one 

to five be used. 



Appendix W
 

Mean and Standard Deviation of the Distribution of Arm Circumference Measurements. of Children Under 5eYars
 
of Age in 13 Projects, by Age
 
(measurements in centimtars)
 

Age Chaco 
in Prvnce 

San Juan 
Province 

La Paz Re Ritbeirao Preto
Project 

S Paulo Chile 
Project, 

=nths 
' N S.D.D. r N S.D. N S.D. N S.D. N. S.D.. N S.D. 

00-02 27 11.3 1.8 62 11.8 1.9 74 12.2 1.6' 95 10.2 1.8 80 11.3 1.7 83 11.5 .1.8 68 11.5 2.0 
03-05 38 12.5 2.0 53 13.4 -1.9 -81 13.3 1.5 92 12.3 1.9 45 13.0 1.8 68 13.6, ,.2. 85 13.4 1.4 
06-08 26 14.2 1.5 39 14.2 1.6 77 13.7 1.7 126 12.6 1.8 55 13.2 1.5 55 714.0 1.5 88 14.4 1.7 
09-11 30 13.7 1.1 46 14.5 1.8 88 13.9 1.5 103 13.3 1.9 71 14.0 1.8 79 14.9 1.5- 82 14.8 1.5 
12-14 35 13.5 1.8 40 14.8 1.5 73 14.2 1.4 113 13.3 1.4 67 14.3 1.5 100 14.7 1.5 93 15.0 1.7 
15-17 28 14.5 1.4 51 15.2 1.6 81 14.3 1.4 93 13.2 1.4 58 14.3 1.3 69 14.9 1.3 98 15.2 1.4 
18-20 33 14.0 1.6 59 15.2 1.3 74 14.3 1.3 87 13.4 1.3 71 14.8 1.5 67 15.0 1.6 81 15.5 1.5 
21-23 38 14.9 1.3 47 15.2 1.7 67 14.5 1.0 102 13.5 1.8 67 15.1 1.7 81 15.0 1.2 83 15.8 1.5 
24-26 27 15.0 1.2 28 15.4 1.4 80 14.7 1.3 89 13.8 1.2 77 15.0 1.5 68 15.1 1.3 I 96 15.5 1.5 
27-29 43 15.0 1.0 45 15.7 1.3 75 14.9 1.3 91 13.9 1.5 53 15.2 1.7 69 15.2 1.4 I 90 15.9 1.2 
30-32 29 15.4 1.3 44 16.0 1.4 62 14.7 1.3 97 14.0 1.2 72 15.4 1.4 76 15.1 1.2 93 15.7 1.6 
33-35 34 15.4 1.5 37 15.8 1.0 81 15.0 1.3 98 14.5 1.6 57 15.4 15 70 15.4 1.1 V101 15.7 1.8 
36-38 31 15.6 1.3 39 16.1 1.2 94 15.3 1.0 93 14.2 1.5 64 15.9 1.4 80 15.8 1.1 74 16.0 1.6 
39-41 36 15.4 1.6 39 15.9 1.7 69 15.5 1.2 94 14.4 1.5 72 16.2 1.6 100 15.8 1.3 85 16.1 1.4 
42-44 31 15.8 1.2 42 16.4 1.9 63 15.5 1.2 91, 14.6. 1.2 88 16.1 1.3 76 15.7 1.4 93 16.4 1.5 
45-47 25 15.9 1.3 30 16.7 1.3 90 15.4 1.1 104 14.8 1.6 89 15.8 1.4 63 16.1 1.4 84 16.2 1.2 
48-50 31 15.8 1.5 41 16.5 1.2 77 15.7 1.4 71 15.0 1.4 73 16.0 1.2 83 15.7 1.1 93 16.5 1.3 
51-53 32 16.1 1.5 38 16.2 1.2 46 15.6 1.2 80 15.1 1.7 69 16.6 1.6 83 16.0 1.4 85 16.6 1.3 
54-56 28 15.6 1.4 40 16.8 1.6 71 15.7 1.1 95 15.0 2.0 76 16.4 1.6 74 16.2 1.4 78 16.6 1.3 
57-59 19 16.3 1.7 39 16.6 1.4 84 15.9 1.3 104 14.8 1.4 76 16.3 1.2 65 16.1 1.2 :103 16.4 1.4 

Call Cartaena 1 edelltn El Salvador Kingston-
Project St. Andrew . Monterrey 

00-02 80 11.4 1.3 37 12.0 1.6 53 11.6 1.9 66 11.3 1.5 140 11.2 2.0 94 11.6 1.5 i 
03-05 88 13.2 1.1 40 13.4 2.4 56 12.6 1.5 43 13.3 2.0 129 12.9 2.1 104 13.3 1.6 
06-08 102 13.6 1.3 40 13.3 1.8 54 13.3 2.0 43 14.4 1.6 117 13.6 1.7 98 14.1 1.5 
09-11 84 13.9 1.4 36 13.6 2.1 52 14.0 1.4 54 14.8 1.6 110 14.0 1.8 88 14.3 1.4 
12-14 105 14.2 1.2 43 13.4 2.2 60 14.5 1.7 60 14.7 1.9 123 13.9 1.4 92 14.2 1.3 
15-17 92 14.4 1.4 42 14.0 1.7 53 14.5 1.8 47 15.2 1.8 104 14.1 1.4 94 14.6 1.3 I 
18-20 90 14.4 1.4 43 14.2 1.8 48 14.9 1.5 63 15.2 1.8 117 14.5 1.4 101 14.6 1.4 I 
21-23 76 14.6 1.2 45 14.1 1.7 57 15.0 1.8 57 15.3 1.7 117 14.6 1.8 103 14.8 1.4 
24-26 88 14.8 1.2 67 13.8 1.7 76 15.0 1.7 51 15.6 1.3 93 14.7 1.5 90 15.0 1.4 1 
27-29 93 15.0 1.3 41 14.2 1.8 61 15.3 1.5 63 15.5 1.7 116 15.3 1.3 93 15.3 1.2 
30.32 103 15.0 1.3 48 14.3 2.1 66 15.0 1.5 64 15.8 1.3 108 15.4 1.4 100 15.4 1.5. 
33-35 81 15.1 1.3 33 14.9 1.8 65 15.4 1.9 66 16.1 1.3 103 15.4 1.3 89 15.6 1.3 
36-38 114 15.3 1.3 57 14.8 1.6 59 15.5 1.4 53 16.1 1.5 124 15.3 1.5 105 15.8 1.2 
39-41 94 15.4 1.2 36 14.7 2.1 56 15.6 1.9 46 16.3 1.9 119 15.6 1.4 86 15.6 1.3 
42-44 93 15.8 1.3 51 15.2 1.6 52 15.5 1.7 68 16.0 1.4 104 15.7 1.3 108 15.8 1.5. 
45-47 97. 15.7 1.3 55 15.6 1.5 50 16.1 1.5 36r 16.2 1.5 102 16.0 1.5 68 16.0 1.2 
48-50 104 15.6 1.2 58 15.6 1.6 60 16.2 1.4 49 16.6 1.3 125 16.2 1.6 107 16.1 1.2 
51-53 83 15.8 1.4 53 15.8 1.8 79 15.6 1.7 47 16.5 ' 1.6 99 16.4 1.6 84 16.2 1.9 
54-56 94 15.8 1.2 51 16.1 1.$ 56 16.4 1.3 50 16.2 1.5 128 16.2 1.4 78 16.2 1.2 
57-59 93 15.8 1.1 46 15.6 1.6 73 16.1', 1.6 45 16.7 1 ,51.v 16.6 1.8 76 16.3 1.5';' 

N m number Inman S.D. - standard deviat on 
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'
 ri. 2. Median Weights for Male oy-Agerfor 13.:Projects and Range oZ':.the.Middle ,
 
50% of the Distribution
 

0sn Juan Chaco iblelrlo Preto Chile Project iP PaUlo Standard
 
Por v o Pro t i
Province
 

150", 
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100? 

L ,i. 

150, . . -

.50 

IClle 

1001 

|j 

L Paado Proj taaia Meein 

*/ 

tandard 

790 

0• I 

Age in years
 

(a)Shaded area represents middle. 50% of distribution.
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-FLg, 3. Media eights .for le by Age..'for 13 Profec:ts ad'oft eitribut.o 
 an"ange of-thie Middle 50Z
 

200, Son Juan Chaco RibeirloPrIto Chile Project S PauloProvince • Prov nce 
 Standard
 

10 X 790% 

200 ,. 5.,.(
 

50
 

I1'onterrey El Salvador Project Jam~aica Recife Standard
 

150 .

150/ , l 
. . ... 

• . . , *55 

200"'
 

20"Coll! ' LaPaz. "Car tagen le]n.: itmdi 

45, 

150 -
L- L 

0 1 2 3 4 0 1 2 4 0 1 2 3 4 0 1 2 3 4 0 1 2 3i 4 "5. 
Age in years(a) Shaded area represents midle 50 of distribution. 



Fig. 4..Medi&n 
WeiMiats forMales ,inUrban, Suburban and Rural Area ofFour Prrojects 
by Age 
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Fig* 5. Percentage of Children Under 5 Years of Age with Nutritional Deficiency

by Grade and Sex for 21 Areas of 13 Projects(a)
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(a) Nutritional deficiency of Grades I, II or III based'on weight

(in accordance with Gomez Classification).
 



or -:TII Malnutrition Based on-Gomez Weight Classification
Fig. 6. 	Percentage of Children with Grades-I and I 

in 20 Study Areas for Four Age.Grbups Under 5 Yetrs.
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Fig. 7. 	Percentage of Children with Grade II or:TII Malnutrition Based on Gomez Weight Classification
 
in 6 Projects with Urban, Suburban and Rural Area
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F 	 .8. Mean Arm Circumference: (i one,standard Jeviation);

byAeand Sex fr 13 Projects Combined
 

18 
 . .. .
 

. Standard.,
 

-0 I I 	 T 1o 

I II 

ICI
 
Males •Mean 

Females Ma 

6'
 

-0
 

Age Inyears
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rig. i0.Difference in14ean Arm Circumference Detween Urban, Suburban and Rural Childreni' 
Projects by Aqe"""i' 
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Fig. 11. 	 Percentage ofChildren with a Disagreement Between Classifications of 'Nutritional.Status Based on
 
Weight and Arm Circumference, by Age Group, for 13 Project Areas
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i 12 	 Mean Arm Circumference (tOne Standard Deviation) for Children 
Under 5 Years of Age Grouped According to Nutritional Status 
Based on Weight, by Age, in 13 Projects Combined 

21 
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Fig. 13. 	Median,.Weihts: for Children Under 5 Years of Age in. 
the United States H e a ith:and Nutrition Survey, .1971­
1972, by Sex 

20 	 "fomle$
...1es. 


** 	 2 
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Source: Prelimnary Findings of the First Hlealth andNutricia
 
Examinat ion Survey, U.,S,. 1971-1972,"Anthropometric€ .'adCliniical' 
Findings,",NCHS, 19,75. 
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Fig. 14. 	 Mean Weights of Hale Children.Under 5 Years 
in 2 Projects by Age and Birthweight Group . 
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