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W orld intcrest in adolesccrit hcalth issues has 

grown dramatically in the past decade, be- 

ginningwith the International YcarofYoutli 

in 1985 and thc World Health Asseniblyin 1989, when 

discussions focusccl on thc hcalth ofyouth. ?'hc reasons 

for this burgeoning intcrest arc varied arid include the 

numbcr of adolescents alone, which makes them a 

formidable group. Youth 10-24 years old comprise 

about 30 percent of the world's population, and their 

proportion is rising relative to other age groups. Be- 

tween 1960and 1980, world population increased by46 

percent while the population of youth increased 66 

percent (Blum 1991). An overwhelming proportion of 

young people live in developing countries, and this 

percentage is rapidly cxpnnding. While in 1980 77 
percent ofyoung pcoplc in the world lived in developing 

countries, it is estimated that this will grow to 83 percent 

by the year 2000 (Blum 1991). 

A second reason for the growing interest in adoles- 

cents is the problem of adolescent sexual activity. Br- 

cause there has been a dramatic increase in this behavior 

over the past few decades, there has been a consequent 

rise in the incidence ofadolescent pregnancy and scxu- 

ally transmitted diseases, including HIV infection. 

Evidence from survey data around the world indicates 

that a substantial proportion of unmarried adolescents 
are sexually experienced and that in many countries the 

age at first intercourse has declined (Senderowitz 1995). 

Factors explaining this are earlier sexual maturation, 

decreasing consensus about acceptable adolescent be- 

havior, lack of accurate knowledge ofsex and reproduc- 

tion, declining cultural and religious influence, urban- 

ization, and late marriage (Koetsawang 1990). 

A third reason is that health services are not meeting 

the needs ofadolescents, focusing instead on children O- 

5 years old and pregnant women, especially in develop- 

ing countries. While these two vulnerable groups in- 

deed deserve much attention, the lack of attention to 

adolcscentslcavcsscveral inlporta~itqucstions unanswered. 

Do adolescents have hcalth problcms or conccrns that arc 

lcft unaddressed? And, looking to thc future, could 

invcstmcnts in promotinghealth duringadolcscence, such 

as rcducing adolescent pregnancy, scxually transmitted 

diseases, and the early stages of chronic disease, dccreasc 

health problems and costs during the adult years? 

Finally, because behavioral issues are often the key 

to good health, and adolescence is a key period in which 

many behaviors arc formed, this period can be viewed as 

a window of opportunity. Helping adolescents to 

develop skills that include constructive behaviors is a 

way of opening this window and helping them build 

better futures with more education and job skills, and 

with more confidence and life skills to withstand nega- 

tive events in their livcs. 

As a result of these factors, attention has focused on 

developingstrategies for assessingandcorrectingadoles- 

cent health problems, and taking advantage of this 

window of opportunity. Perhaps the most interesting 

development is recognition that the focus on adoles- 

cents should be on the development of the whole 

adolescent, including social development (Friedman 

1993). Implementors of adolescent programs endorse 

this emphasis, and the most effective and sustainable 

programs for adolescent health and dcvelopnient offcr a 

variety of services, including counselling, family life 

education, training in life and job skills, as well as 

physical examinations, treatment for diagnosed condi- 

tions, and contraceptive services. . 
In the context of this broad approach towardadoies- 

cents, the ICRWIUSAID Nutrition ofAdolercent Girls 

Research Program was established in 1990 through a 

cooperative agreement with the Office of Nutrition, 

U.S. Agency for International Development. Because 

little information was available to guide the formulation 

ofpolicies and programs, the program sought to provide 

information on the factors that affect, and are affected 



by, nutritional status (Kur., Peplinsky, and Johnson- sibilitiesand physical activities. The last section summa- 

Welch 1394). The studies described nutritional status rizes findings on adolescents' self-perceptions. 'This is 

and other aspects of adolescents' lives, such as health, followed by a discussion and recommendations based 

educational factors, activities, and self-perceptions. A on discussions held during an ICRW conference in 

strength ofthe research program was that it contributed Washington, DC in May 1934, during which the re- 

information on nutrition, which is often left out of the search teanis presented their major findings. 

broader view of adolescents' lives, The program sup- 

ported eleven research projects: five in Latin America 

and the Caribbean (Ecuador, Mexico, two in Guate- 

mala, and Jamaica), four in Asia (Nepal, India, and two 

in the Philippines), and two in Africa (Benin and 

Cameroon). 

'Theeleven studies had avarietyofdesigns (Table 1). 

The Ecuador study sample was nationally representa- 

tive, whereas the other samples were chosen from within 

certain villages or urban areas, usually low income areas. 

Sample sizes ranged from 24 to almost 2,000 adoles- 

cents. Two studies were extensions of longitudinal 

supplementation trials - one in Guatemala (based at 

the Institucode Nutrici6n de Centro Amdrica y Panamfi) 

and one in Mexico (based at the Instituto Nacionsl de la 

Nutricidn). In both cases, the children, who are now 

adolescents, were born into the study and received food 

supplementation from about 3 months to 7 or 10 years 

ofage. Eight studies were cross-sectional in nature; that 

is, adolescents were studied only in the past 2 years. 

Finally, one study was an intervention during adoles- 

cence, evaluating whether food supplementation in- 

creased growth hormone levels. Only asmall portion of 

the findings could be summarized here, and readers are 

encouraged to read the individual reports, as cited in 

Table 1. 

Nutrition results are presented in the first five 

sections on anemia, stunting, undernutrition, catch-up 

growth, and dietary intakes. These are followed by 

sections on morbidity and reproductive health. The 

next sections present factors related to school attendance 

and achievement, and findings on adolescents' respon- 





I 
t is estimated that over two billion people suffer 25%) willhavchad tlicirfirstcliild byage 19,andagreat 

from anemia, which is largely due to iron deficiency many more sliortly thereafter (Scndcrowitz 1995). Fur- 

(WHO 1991). In children, anemia compromises thermore, adolescents tlicmsellvcs, both boys and girls, 

physical growth (Latham et al. 1990) and ~iiental devcl- m;ly be dcvelopitig iron deficiency anemia because of 

opmcnt (Pollitt 1987). In women, theconsequenccsarc rapid growth and the start ofmenstruation (Brabin and 

reduced levels of energy and productivity, impaired Brabin 1992). Despite strong reasons for focusing on 

immune function, reproductive failure (miscarriage, aneniiaduringadolesccnce,littlercsearch has beendone 

stillbirths, prematurity, low birthweight, perinatal mor- on it. Of  the 523 studies reviewed by DeMaeycr and 

tality), and maternal death during childbirth (Levin ct Adiels-Tegman (1985), only 39 had anemia data on 

al. 1993). It is well known that women of reproductive adolescents. Thirty-two of these were done in develop- 

age have poor iron status (an estimated prevalence of ingcountries-eight in Africa, twelve in Latin America 

47% acrossdevelopingcountries), and that itworsens to and the Caribbean, eight in Asia, and four in Oceania. 

59 percent during pregnancy (DeMaeyer and Adiels- The estimated prcvalcnce of anemia in adolescents in 

Tegnlan 1985). Among women who have one or more developing countries was 27 percent, as opposed to G 
children, poor iron status is considered largely due to percent in developed countries, and the overall preva- 

pregnancy. lence was similar for males and females. This is not 

Adolescence is an ideal time to study pre-pregnancy surprising because the iron requirements in adolescence 

iron status because many girls around the world (at least are equally high for girls and boys, largely because of the 

rapid growth that both experience. Estimates across 

t India 

Nepal Girls only 

Ecuador 17' I 
Cameroon t I n.s. 
Guatemala - Girls only 
(metabolic) -- - - .- - .. . - -. -. . . . .-.-A -- - - - . . - . -. - - - . - - - . . -. . - .- - . - -- - -. . . - . -. . .- 
Guatemala 

5. 1 n.s. n.s. 
(lonaitudinal) 

I ~amaica 1 1 G I - I Girls only I 
'Hemoglobin cutoffs are males 11-15 y c 12.0 gldl; fcmalcs 1 1 - 1  5 y c 11.5 gldl; males > 15 y < 13.0 
ddl; fcmalcs > 15 y < 12.0 gldl (INACG 1985). Exceptions notcfl below. 

studies in each region indicate that the prevalences of 

anemia is quite high in both Africa (45% for girls and 

57% for boys) and Oceania (45% for girls and 43% for 

boys), and lower but still substantial in both the Latin 

America and Caribbean region (12% for girls and 22% 

for boys) and Asia (19% for girls and 17% for boys). It 

is also clear from these statistics that more boys suffer 

from anemia than girls in both the African and the Latin 

America and Caribbean regions, though the reasons for 

this are not clear. 

In the ICRWIUSAID studies, anemia among ado- 

lescents was quite high in Nepal (42%), India (55%), 

the Guatemala metabolic study (48%), and Cameroon , .  . -  
%.s, means that prevalcncc diffcrenccs bcwcen the scxcs wcrc not statistically significant. "Girls only" 
means that data were obtained onlv for eirls. (32%) (Table 2). There was a moderate level in two 

s " 
'Anemiaassessed by hcmatocrit. Cutoffs froni lNACC (1985) wcrc adjusted for altitude. Diffcrctice other studies: Ecuador (17%) and Jamaica (16%). 
in prevalence betwccn thc scxcs is statitically significant; chi-square, p<0.05. Anemiaappeared not to be a problem in the Guatemala 
"Prcvalcncc nsscsscd as pcrccntige of participants who cxpcricnccd >0.5 gldl licmoglobin incrcase after 
3 months o f  iron suppIcmcntation, based on 11-24. longitudinal study in which only 5 percent ofthesample 
'Data on 355 girls and 392 boys bnscd on Murdoch et 31. (forthcoming). Prcvalcncc cutoffs from Yip w a  anemic. The reasons for this large variation are not 
ct al. (1984). 

clear. 



Boys and girls had similar prevalences of ancmia in 

three ofthe four studies which included both (Table 2), 

but in Ecuador more boys were anemic than girls (20% 

ofboys and 15% ofgirls). The higher prevalenceamong 

boys is consistent with results from DeMaeyer and 

Adiels-Tegman (1985) for Latin America. Girls arc 

often expected to have higher rates of anemia than boys 

because of iron lost during menstruation, but because 

they are developing muscle mass, boys also have high 

iron requirements. As the growth ofadolescents slows, 

boys' iron status is thought to improve. It is the norm 

for older boys and men to have large stores of iron. It is 

not known whether there are functional consequences 

of transient anemia among boys during adolescence. 

Thus, the long-term benefit of intervening to try to 

improvc iron status among boys is not known. On the 

other hand, if an iron intervention is administered in 

schools, as is recommended below, the benefits ofsupple- 

menting boys as well as girls coi~ld be tcstcd. 

T o  cxplore thc response of iron status to interven- 

tion, in the Guatemala metabolicstudy a food interven- 

tion wasgiven that contained 18 mgofiron, 100 percent 

of the recommended daily allowance. The researchers 

gave supplements and then placebos in alternate 3- 
month segments over 1 year. Hemoglobin levels in- 

creased upon intake ofthe iron supplement, but then fell 

when only the placebo was taken. This suggests that 

while iron status can improve rapidly with supplcmen- 

tation, additional interventions are needed to maintain 

the improved status. 



STUNTING - -- 

S 
tunting (short stature) among adolescents is of 

interest forseveral reasons that reflect future risks. 

First, a short woman tends to have a small pelvis, 

and is therefore more likely to have obstructed labor 

during childbirth. Second, 25 percent of a person's 

atrained height is achieved during adolescence, which 

marks the end ofgrowth in height. Stunting in adoles- 

cence is considered an indicator of past undernutrition, 

and is a cumulative indicator of nutritional status. 

Stunting is defined as height-for-age less than the 5th 

percentile of the NCHSIWHO reference data (WHO 
1795; Hammill et al. 1777). 

Stunting was higlily prevalent, and was found in 27 

to 65 percent ofadolescents in nine ofthe studies (Table 

3). Short stature among adolescents is caused in large 

part by infection and inadequate dietary intake during 

Table 3. Prevalence of Stunting 

I India -- . - -. -- - .- - - - - 
Nepal 
Benin - - - - . -- - - . - - . - - - -- - 

Philippines 
(Cebu) 
Ecuador . 1 :: ~ n.s. n.s. 

Philippines n.s, 
(Mindanao) 

Guatemala 
27c I - Girls only I (metrbolic~ / 

I Guatemala 1 57 1 - 1 Girls only / 

I Jamaica ( 2 I -- I Girls only 1 - 
'WHO height rcfcrcncc data from Hammill ct al. 1979. 
bWhcre prcvalcnccs arc rcportcd for malcs and fcmalcs, thc difircncc bctwccn thc scxcs is statistically 
significant;chi-squarepc0.05. Whercn.~. isrcportcd, thisdiffcrcnccisnotsigniticant. "Cirlsonly"nieans 
that data wcrc obtained only for fcmalcs. 
'Based on n=3GO who were scrccncd for study. 

the first 3 years oflife, It is during these early years when 

rapid growth is supposed to occur, that diarrheal disease 

and other infections to which young children are highly 

vulnerable cause growth to beslowed. Height is dificult 

to make upduring the later childhood years,andso these 

children are still short when they reach adolescence. 

Only in Jamaica and Cameroon, where nutritional 

status is known to be relatively good, was there little 

stunting (2% and 12%, respectively). 

There were gender differences in the prevalence of 

stunting in only three of the eight studies in which a sex 

comparison was possible: Benin, Cameroon, and India 

(Table3). In Benin and Cameroon, boys were worseoff 

than girls, and thisdisadvantagewas maintained through- 

out adolescence (Figures 1 and 2). In fact, the Benin 

data show that girls improved somewhat relative to the 

referencedata, but boys fell further behind. This finding 

was not expected. Further investigation, however, sug- 

gests a possible explanation based on early childhood 

data from other African countries. Boys 0-5 years old in 

some subSaharan African countries appear to have 

higher ratesofstunting than girls. In Senegal, Togo, and 

Uganda, for example, boys have stunting rates 5 per- 

centage points higher than girls(Summerfe1t and Stewart 

1974). One possible explanation discussed informally is 

that boys may be encouraged to be independent at a 

younger age than girls. They may, therefore, be allowed 

to crawl more, contract more diarrheal disease, and 

become more undernourished. 

In the Indian study, the gender difference was in the 

opposite direction. More girls were stunted than boys 

(45% girls and 20% boys). A possible explanation lies 

in the deeply embedded sociocultural and economic 

practices that often discriminate against females of all 

ages in South Asia. Girls are known to be less frequently 

immunized; they are taken for health care less often than 

their brothers; and there is some evidence that girls are 

less well fed, and less well cared for (Ravindran 1786). 



Figure 1: Height of adolescent girls by age - Benin 
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Figure 2: Height of adolescent boys by age - Benin 
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dolescence is an important time for gains in A weight as well as height. Both muscle and fat 

incrcase, with girls gaining relatively more fi t ,  

and boys rclatively more muscle. Undernutrition (low 

weight) is ofparticular interest because it rcsults in poor 

pregnancy outcomes, in particular low birchweight 

(Kramer 1987). Low birthweight, in turn, is a major 

contributing factor to infant mortality. Undernutrition 

may also limit school achievement and work productiv- 

ity, as has been shown in other age groups, but this has 

not bee11 investigated among adolescents. Undernutri- 

tion is used as an indicator of current nutritional status, 

and is defined as a body mass index (BMI, weight/ 

height2) that is less than the 5th percentileofthe NCHSl 

WHO reference data (WHO 1995).' 

Table 4. Prevalence of Undernutrition 

Undernutrition was highly prevalent in thestudies in 

India (53%), Nepal (36Yo) a id  Benin (23%) (Table 4), 
but was lcss of a problem in the other eight countries (3- 
13%). Eve11 when prevalence was high, BMI-for-age 

tended to improve over the course of adolcscence, as 

illustrated by the Benin data (Figures 3 arid 4). Late 

maturation may be an explanation for this "improve- 

ment." That is, Beninese adolescents probably started 

their growth spurt later than the U.S. reference popula- 

tion, and thus appeared to be undernourished at age 12 

and to "improve" throughout adolescence until age 18. 

In fact, they may have been growing nor~nally but at a 

different rate that corresponds to a pattern of later 

maturation. 

In sevenofthe eightstudieswith both boysandgirls, 

at least twice as many boys as girls were undernourished 

(Table 4). This was not the case only in the Mexico 

cent years, as illustrated by the Benin data (Figures 3 and 

4), The disproportionate number of boys suffering from 

undernutrition was a surprise. ('!wing to difficulties 
Philippines 7 accounting for maturation when calculating BMI-for- 

- 

age, the possibility ofdifferential maturation in girls and 

boys has not been ruled out. Another possibility that 

warrants investigntion involves the high rates ofanemia. 

Although both the boys and the girls experienced similar 
Cameroon 

Mexico 3 n.s. n.s. prevalances, anemia may affect the weight gain of boys 

i p u a t e m a l a  6" - I Girls only I 
metabolic) -- --- 

'WHO Body Index Mass rcfercnce data from Must, Dallal, and Dica(l991). 
'Where prevalcnccs are reported for males and females, the diffcrcncc betwcerh -'ic sexes is statistically 
significant, Chi-square p<0.05. Where n.s. is reported, this difference is not significant. "Girls only" 
means that data were obtained only for females. 
'Based on na3GO who were screened for study. 

more than girls because boys are gaining more muscle, 

which requires relatively more iron than the fat gain by 

girls. 

' W H O  only rcccntly (1935) rccommcndcd DM1 as thc indicator of choice for 
undcrn~~rrition among ndolcsccnrs and adults. By controlling for hciglit, BMI 
isconsidcr~danindicatorofwci~httliarisindcpc~~dcnto~liciglit. WHOhasalso 
recently rcconlmcndcd reference data for its coniparison (Must, Dallal, and 
Dicrz 199th and less than the 5th pcrce~ltilcas the cutoff for being considcrcd 
undernourislicd. 



Flgure 3: BhlI of s!dolescet~t girls by age - Bellill 
7- 

13 14 15 16 17 18 

AGE (YEARS) 

-- 50th percentile NCHS reference data ---- Benin 
-----t-- 5th porcenlile NCHS reference data 

Figure 4: BMI of adolescent boys by age - Benin 

I 

13 14 15 16 

AGE (YEARS) 

-- 50th percentile NCHS reference data 

Benin - 5th percentile NCHS reference data 



dolcscc~lts 1.1ndergo rapit1 growth, ilftcr which A finill ild~llt i1eight is att;lined ('l'a~lner 1972). 

Growtl~ in girls is most rapid prior to mcn;~rcl~c, 

and growth of tllc pclvic bones, criticill for preventing 
obstructed labor tluring cliildbirtli, occurs for several 

morc years after height is corilpletc (Mocrrnan 1982). 

This rapid growth has caused some advocates to suggest 

that aclditional growth may be encouraged by intcrvcn- 

ing during adolcsccnce (Rohcle 1990). Unfortunately, 

evidence corifirnling the potential for catch-up growth 

in height during adolesce~~cc is limited. Althougll no 

studies address wlie~her intervention during adoles- 

cence coultl promote a greater gain in hcight, studies of 

adopted children suggest tlxlt catch-up growth can be 

quiie marked. Four studies reviewed by Martorell, 

Khan, and Schroeder (1994) show that the final heiglit 

of children who were unclernourislied bcfcre adoption 

wasgreater than thlt ofthecomparison group, althougli 

it was still well bclow normal cornpared with the inter- 

national reference data. This suggests that not all 

growth can be recovered, even under optinlal condi- 

tions. 

Three ICRWIUSAID studies-Philippines- 

Mindanao, Mexico, and Guatemala-longitudinal-have 

contributed to knowledge about the extent of catch-up 

growth in height, but only the Guatemala metabolic 

study investigated theeffects ofsupplementation during 

adolescence. There is no other study known to have 

intervened during adolescence KO assess how much ac- 

tudheightcould begained. In thephilippines-Mindanao 

study, the height of persons aged 11-20 in 1992 was 

compared with their height 8 years earlier (in 1984). 

There was no food supplementation between 1984 and 

1992. The authors found that older &dolescents from 

lowcr income households had conlpletely caught up to 

those in the higher income group, suggesting that full 

catch-up growth in height occurred. 

Findings from the Mexico study in one rural com- 

munity intlicatcd t11;lt childrcri who rcccivcd food supple- 

mcntation from 3 months to 10 ycilrs of age were ti~llcr 

thiln thcir nonsupplcmcntcd pccrs tl~rougl~out clliltl- 

hood. During adolcscencc, the nonsupplcmentcd cliil- 

drcn gained more height ;lnd reduced the extent of their 

stunting morc th;ln the supplcmcntcd ildolesccnts did, 

suggesting that catcll-up growth occurred, However, 

thc nonsupplenicnted children werc still shorter at age 

18 than the supplemcntcd adolescents, illtlicating that 

this growth had been only partial. 

Convcrsely, the Guatemala longitudinal studycom- 

pared three groups of rural Guatemillan adolescents at 

age 18 according to their degree ofstunting at age 5, and 

found that the gaps in height among the three groups 

were similar at both ages (Martorell, Rivera, and 

Kaplowitz 1990). This meant that the shortest group 

lagged behind the other two groups to the same degree 

atage 18asitdidatagc5,and theautl~orsconcluded that 

no catch-up growth occurred during adolescence. Fur- 

ther analysis under the ICRWIUSAID program showed 

that diet, health status, and socioeconomic status werc 

not related to growth in height, suggesting that growth 

was not constrained by environmental factors. 

The authors of the Guatemala metabolic study 

found that levels of plasma insulin-like growth factor 

were somewhat higher among the 24 premenarcheal 

participants when four cookies and a drink providing 

about 600 extra kilocalories per day were consumed, 

although this resultwasobservedduringonly thesecond 

halfof the intervention period. This study suggests that 

only small gains in height may be possible with interven- 

tion; however, this suggestion sliould be considered 

tentative because there is no knowledge on how to 

translate changes in growth hormone levels in the short 

term to changes in stature in the long term. 



N ccdlcss to say, aclcquiitc tlictiiry inteltcs arc criti- 

cal for good nutritiotial status, atid so were 

reportcd in scvcri of tlic studies, l'hc adequacy 

of dietary intakes was assessed i n  two ways, either 

quantitatively comparing the self-report of tlic food 

eaten by tlic adolescent in tlic previous 24 hours with 

reconirnended daily allowances (RDAs) for tlic major 

nutrients - eticrgy, protein, iron, and vitamin A - or 

qualitatively by assessing tlie food security of tlic house- 

liolds or the adolescents themselves, 

Dietary intakes of energy, protein, and iron from 

24-hour recall or weighed intake data werc compared 

with recom~nended allowances in the Philippines-Cebu, 

Guatemala longitudinal, Bclnin, and Cameroon studies, 

and with energy intake in the Nepal study. Energy and 

protein intakes were generally adequate - between 70 

percent and 100 percent of recommended values - 
except in one of the three Nepali villages where energy 

intake was inadequate, as -,veil as in Bcnin during the 

season of low food availability. Iron intake tended to be 

low in tlie Philippines-Cebu, Guatemala longitudinal, 

and Cameroon studies. In addition, vitamin A intake 

appeared to be low in the Cameroon study. Adequacy 

of intake relative to recommended levels did not differ 

significantly by sex. 

Diet adequacy was also assessed qualitatively as food 

securityat the household level in the Ecuadorand Benin 

studies by asking if tllcrc was not cnough Sootl in  the 

hotiscliold at any titile in the past montli, the past three 

months, or at ccrtnin times during tlic year. I:ootl 

security at tlic individual lcvcl was iilso ;~sscsscd in 

Jamnica. Food security was ii problc~n in tlie Ecuador 

study, particularly for low sociocco~iornic groups. Only 

73 percent ofEcuarlorc:in f;imilics in the lowcrsociocco- 

nomic group reportcd always having cnough food, 

wlicrc;is 96 percent of those in the liigliest sociocco- 

tiomicgroup always did. Aniong lower income families, 

17 percent did not have cnough food to tat in the month 

prior to the study, but only 8 percent ofmiddle income, 

arid 3 percent of upper-income families had tlic same 

problern. In the Benin study, the exte~it of tlie food 

security problem was greater. A full 86 percent of the 

households surveyed, including food-producing house- 

holds, reportcd food security problems. These problems 

were aggravated by seasonal variations, particularly for 

energy-dense foods, and these insufficiencies were coni- 

mon to both girls and boys. Food security, assessed as 

hunger among tlie adolescent girls themselves, was also 

a problem in the Jamaica study, despite good 

anthropometric values in this sample of girls. Among 

them, 36 percent reported missing breakfast at least 

once a week, and 33 percent reported going to bed 

hungry at least once a week. 



MMORBIDITY 
dolcsccnce is typically cllaracterizcd as a tinic of A being relatively healthy, with low prevalc~iccs of 

infectiow and chronic diseascs. Morbidity and 

~nortality trends for young people in developing coun- 

tries arc becoming increasingly similar to those ofindus- 

trialized countries (Blum 1991, Maddaleno and Silber 

1993). As infcctious causes of mortality diminish, 

unintentional injuries, suicide, homicide, war, and ma- 

ternal mortality become the primarycauses ofmortality, 

and the prevalence of reproductive health problems 

increases. Violence and its implications in the lives of 

adolescents were assessed only in the Jamaica study (see 

box). 

Given this characterization ofadolescent health, the 

high rates of self-reported infcctious diseases2 or their 

symptoms in some of the studies were surprising, if not 

alarming. Diarrhea was reported by fully49 percent of 

the Cameroonian adolescents in the previous G months 

of the study, and by an average of 15 percent in Nepal 

during the previous 2 weeks, dependillg on village 

(ranging from 40% to 5%), sex, and age. Respiratory 

infections were also reported by30 percent of thesample 

----- 

in Nepal during the previous 2 weela, and 3 1 percent of 

adolescents in Ecuador during the previous 3 months, 

which was the rainy scason when the expected preva- 

lence is highest in the year. Fever was reported by fully 

60 percent of the Cameroonian adclescents in the 

previous 6 months, with the same incidence of malaria, 

and the fever was experienced by agreater proportion of 

girls than boys (64% vs. 52%). Fever was also reported 

by the mothers of 5 percent of the adolescents in the 

Philippines-Mic?anaostudyduring the previous 2weeks. 

Regarding overall illness patterns, 50 percent of the 

Ecuadorean adolescents studied reported suffering some 

illness or not feeling well in the previous 3 months. In 

the Guatemala longitudinal study, adolescents spent an 

extremely high percentage of their time being ill (39 

percent) in the previous 2 weeks-50 percent had illness 

considered mild (acomplaint without fever), 45 percent 

had moderate (complaint with fever), and 5 percent 

were severely ill (requiring bed rest). Only 8 percent of 

adolescents in the Philippines-Mindanao study, how- 

ever, were reported by their mothers to have been ill in 

the previous 2 weeks, and the illness was experienced for 

an average of 6 days. Girls were more likely to be 

reported ill than boys and to have more severe illnesses, 

and adolescents in the remote barrios liad a higher 

incidence of illness, as did those in larger families. 

Interestingly, in the Ecuador and Philippines- 

Mindanao studies, more morbidity was reported by 

adolescents from the upper socioeconomic strata than 

the lower. A possible explanation is that wealthier 

people may be more aware ofmild illness. They are often 

more educated, and therefore, perhaps more effective in 

detectingillness. Consequently, they report moresymp- 

toms and use health care services more often for treat- 

ment. 
'The incidence of self-reported diseases often does not closely match the 
incidence accordine to clinicai diaenoses. self-rc~orts rnav overestimate or In addition to morbidity data, the Nepal study 
underutimate c l i n h  tliagnoses, dYepcnding largdy on th; lcvcl of health 
awareness in the population of interest. Self-reported morbidity rates were offered some unique insights into health care prefer- 
estimated in the ICRWstudics becauseclinical diagnoses wcrc not possible, but 
their low reliability should be kept in mind when interpreting rcsults. ences. While most adolescents preferred to consult 



formal health care providers at health posts, most girls in with medicines. The reason fur preferring hith healers 

one village and half the girls in another preferred to was adolescents' proximity to them, and hence easy 

consult faith healers. The main reason cited for prefer- access. 

ring the health post was quick recovery after treatment 



REPRODUCTIVE HEALTH 

S 
exual activity among adolescents has been in- 

creasingdramatically worldwide, and with it rates 

of unwanted pregnancy and sexually transmi-red 

diseases, including HIV infection. Many aspects of 

adolescent reproductive health have been investigated 

(as reviewed in Senderowitz 1995), and the information 

presented here is generally confirmed by the research of 

others. Findings from the ICRW/USAID studies on 

reproductive health are predominantlyqualitative. They 

provided information on determinants of pregnancy 

and sexually transmitted diseases, such as knowledge of 

reproductive health, communication with parents on 

sexual matters, and sexual activity levels. Actual repro- 

ductive morbidicy ra* :s were not obtained. It should be 

noted that not many girls in the studies were pregnant, 

since the studies were designed to learn more about girls 

and boys before first pregnancy. Six of the studies 

contributed information on reproductive health. 

Relatively few (50%) of the 13-14-year-old girls in 

the Jamaica study knew about coqdorns or the contra- 

ceptive pill as a method ofcontraception and 20 percerlt 

of them could not name any method. In Nepal, it was 

interesting to note that knowledge of family planning 

was quite high among boys (80-100%dependingon the 

age and community), but lower among girls (35-70%). 

Fully 85 percent of the Jamaican adolescents knew 

about HIVIAIDS, though only 55 percent knew about 

gonorrhea, and few knew about other sexually transmit- 

ted diseases. Although adolescents may be knowledge- 

able about how to prevent unwanted pregnancy, and 

how HIV infection is transmitted, they often expressed 

a need for a more thorough undemanding ofhow their 

bodies work. In focus groups in the Ecuador study, 

adolescents throughout thecountry strongly and consis- 

tently wanted more information about reproductive 

health. They wanted to know more about how their 

bodies functioned, and wanted opportunities to talk 

about their sexuality and fertility. These findings are 

consistent with what others have found. 

The Pliilippines-Mindanao study found that par- 

ents and cllildren rarely discussed sexual matters. None 

of the adolescents reported having discussed sexual 

intercourse with their parents, and only one-third of 

mothers had talked to their daughters about menstrua- 

tion. There did not appear to be other adults whom 

these adolescents consulted. Adolescents often face an 

enormous gap when it comes to having someone to talk 

to about sexual matters. They talk to friends, but this 

can be unsatisfying, because friends are similarly unin- 

formed, and reliable and trustworthy adults may not be 

accessible. 

Regarding sexual activity, 20 percent of the 13-14- 

year-old girls in the Jamaica study reported having 

sexual intercourse, 92 percent with a special, not a 

casual, friend. O f  these 90 girls, the average age of first 

sexual intercourse was 12.7 years, and their partner's was 

15.3 years. In Ecuador, adolescents were not asked if 

they were sexlially active, but sexual activity was inferred 

given the marriage and childbearing rates. Seven per- 

cent ofgirls but only 1 percent of boys were married by 

age 18, with somewhat greater proportions among the 

lower socioeconomic groups and among people from 

the coastal area. Six percent of girls but less than 1 

percent of boys reported having children. The youngest 

mothers were 15 years old, and some girls had as many 

as three children by age 18. 

An unexpected finding was that fewer girls in the 

Nepal study were married duringadolescencecompared 

with the national average. Marriage occurred well after 

menarche. This was despite low education levels-girls 

attended fewer than 2 years of school and boys fewer 

than four. Given the heavy toll adolescent childbearing 

can exact, delayed marriage and therefore delayed 

childbearing in a country with high rates of adolescent 

marriage is a positive finding indeed. The researchers 

recommended that reasons for delaying marriage be 



investigated and applied elsewhere in Nepal, where 

appropriate. 

In the Benin study, marriage was triggered by me- 

narche, and parents often arranged the marriages. Girls 

tended to drop out of school after marriage. It is 

interesting to note that marriage was not linked to 

menarche in the other studies.j In the India study, this 

may have been because the sample consisted ofsecond- 

ary school students, whose parents by definition had 

chosen to delay their daughters' marriages so that they 

might continue theirschooling. In rural Mexico, where 

the recent tradition had been for girls to marry at 

menarche, informal discussion with parents suggested 

this practice had gradually been abandoned. 

The Cameroon study provided information on 

preference and intentions for family size, with the ado- 

lescents preferring relatively large families. Fully 24 
percent preferred 5 or G children, and 54 percent pre- 

ferred 3 or 4. Slightly less than half (44%) said they 

would use family planning methods and 23 percer~t said 

they would consult with their doctor or partner. 

'Thc mcdian agc of mcnarchc in thc studies was P11ilippincs.Ccbu 13.0 years; 
Jam~ica 13.1; Ecuador 13.1; Camcroon 13.4; Mexico 13.5: Cuatemal~longi- 
tud~~vil 13.73 Ncpal 14.0; Philippines-tvlindmo 14.2; and Benin 14.6. It was 
not possiblc to calculatc median agc of ~ncnarcl~c in the Cuatcmala metabolic 
study bccausc only 10 pcrccnt of tlic samf~ic had begun nicnstrunting. 



EDUCATION ----- - 

T he value of investing in education, particularly 

for girls, is well known (Bellcw ilnd King 199 1). 

Both research and progranl interventions have 

demonstrated that cducation is more likely to delay a 

woman's marriage and first birth (UN 1387); improve 

her ecotlomic earning potential (Schultz 1991); and 

strengthen her decision-making and negotiation slcills, 

her self-esteem, and productivity (Caldwell 1979, Hill 

and King 199 1). Despite the importance of education 

toadolescents' future, many drop out ofschool, andgirls 

drop out earlier than boys. Parents, or new parents-in- 

law, may decide they need the labor of their daughters 

earlier than that of their sons, and make them stay home 

to meet the immediate nceds of the family. Si,x of the 

ICRWIUSAID studies contributed to the large litera- 

ture on adolescents' education by providing informa- 

tion on the following social and nutritional factors 

relating to school attendance and achievement: socio- 

ccono~nic status and the prioritization of needs it im- 

poses, limits conferred on adolescents by tlleir social 

roles and expectations, sext~al activity, and nt~tritional 

Statlls. 

tlousehold socioeconomic status in the Ecuador 

study was clearly related to adolescent school attcn- 

diince, as well as to numerous other aspects of their lives 

(see box), Only 57 percent of adolcsccnts from the low 

socioecor~omic group were in school, whereas 93 per- 

cent of upper socioeco~~omic adolescents currently at- 

tended. In the Philippines-Mindanao stitdy, education 

increased with housel~old wealth, more so for boys than 

girls and more so for older than younger adolescents. In 

the Jamaica study, lack of physical safety and fear of 

violence in their low-income Kingston neighborhoods 

were associated with low school attendance. 

Socioeconomic status also impacts on cducation 

when families prioritize their nceds, that is, when fami- 



lies' immecliatc needs (using the labor of their adoles- cents had attended school than had their parents, and 

cents) take precedence over the long term dcvclopmcn- attendance by girls was positively relntcd to p~rental 
I tal needs of individual family mcnlbers (cnsuring that 

their adolescents arc educated). In the Philippincs- 

Mindanao study, families were wealthier and more food 

secure relative to some of the other study samplcs, and 

adolescent education levelsovcrall wcre relatively higher. 

In this setting parcnts felt that schooling was a "major 

component of the younger generation's establishment 

fund," that is, parents had a moral responsibility to 

ensure that their children got a "good start on life." In 

fact, girls stayed in school longer than boys (see box). 

educk~tion, particularly that of thcir mothers in the case 

of Benin. 

Social roles and expectations also were shown to 

play a constraining role in school achievement and 

attendance. In the Mexicostudy, thecognitive develop- 

ment of supplemented girls, but not supplcnlented 

boys, slowed considerably from age 15, and thcse girls 

sustained a much smaller improvement over tllc 

nonsupplenlented girls by the crid of adolescence, when 

girls' mental age was on average 2.5 years lower than 

Contrary to the researchers' hypothesis about parents boys. The authors hypothesize that a "social ceiling" 

needing their sons to stay home, parents indicated that 

it was their sons who were making the decision to leave 

school, and that children stopped going to school either 

without informing their parents or over the objections 

of their parents. 

Conversely, in the Nepal and Benin studies, where 

families were poor and less able to meet their food needs, 

parents sent thcir children to school less, and sent the 

girls less often than the boys. In Nepal, between 71 and 

91 percent of boys, but only 36 to 39 percent of girls 

were currently in school. In Bcnin, twice as many boys 

as girls had attended school (84% vs. 49%). Instead, 

adolescents in thesestudiescontributedsi~cant labor 

and earnings to support their families, and this was 

especially true for the girls. In the Benin study, up to 27 
percent of a girl's day was spent in economic activities, 

and 75 percent of the girls earned income. In the Nepal 

study, working was inversely related to girls' school 

attendance. Where girls earned income, their school 

attendance was low; where girls did not earn income, 

attendance was higher. 

Nevertheless, there were indications of a growing 

awareness of the value ofa  formal education or, at least, 

an increase in opportunities for adolescents to attend 

school. 1n8Ecuador, Nepal, and Benin, more adoles- 



exists in the community whereby girls are not expected 

to have as many opinions as boys, think as analytically as 

boys, or have conversations with adults that are as 

extensive as those boys are allowed, and that this lower 

level of stimulation slows their cognitive development. 

This stereotypical pattern also was found in the 

Benin study. In that study, parents did not feel that the 

formal educational system was relevant to the tasks and 

roles expected ofgirls; therefore, they did not encourage 

their daughters to attend school. Rather, girls were 

trained either at home or in non-formal education 

programs to perform their productive tasks, and to 

comply with behaviors deemed appropriate for their sex. 

"She doesn't need to go to school to be a good mother 

and wife," said a Beninese parent. Girls were expected 

to be patient, and respectful of their husbands and ip- 

laws, and, as stated by one parent, "A well-bred and 

respectful girl is a treasure; she appreciates in value when 

the timecomes for her to marry." Conversely, the reality 

of boys was more externally focused, that is, they were 

trained to become the leaders of their households and 

their communities. For them, a formal education was 

supportive of that end. Thus, parents wanted their sons 

to go to school. 

Another factor explaining poor school attendance 

was sexual activity in theJamaica study, which included 

girls who were only 13- 14 years old. Adolescent preg- 

nancy is often cited as a determinant ofschool dropout. 

What this findingsuggests is that it issexual activityitself 

(and the elements of  a girl's life that correlate with her 

having sex at such a young age), and not just the 

occasional outcome of that activity (pregnancy) that 

affects school attendance, and ultimately dropout. 

Several aspects ofnutritional status also were related 

to school outcomes. Iron status was predictive ofschool 

achievement among girls in the Jamaica study; that is, 

the lower the hemoglobin value, the lower their school 

attendance. In a surprising finding in both the Nepal 

and Benin studies, poor nutritional status was related to 

whether adolescents attended school. This is may be 

because the adolescents attending school had to walk 

long distances and still complete chores at home, which 

required more energy. At the same time, this greater 

energy expenditure was not compensated by greater 

energy intake, probably because there were no meals at 

school. In the Mexico study, improved nutritional 

status through foodsupplementation in early childhood 

was related to higher cognitivedevelopment, a precursor 

of school achievement. 



'rl IF, NUI . I~ I . I I~N AND Llvlis ~ I :AI )~ I . I :SCIN. I .~  IN DEVI;I.OIIINC: COUN~I~I~IILS 

! W RESPONSIBILITIES AND PHYSICAL ACTIVITIES 

I n contrast to what is known about adolescents' 

education in developing countries, less is known 

about how theseadolescentsspend their time. What 

is known, however, is that young people bear many 

responsibilities in providing support to their families, 

and this responsibility begins in childhood with child 

care, household work, agricultural labor and livestock 

care, and economic support through paid and unpaid 

activities. For example, in Latin America, 40 to 50 

percent of the economically active population is be- 

tween 15 and 19 years old, and while labor force 

participation has recently decreased among males, it has 

increased among females (Maddaleno and Silber 1993). 

In addition toeconomiccontributions, researchers have 

found that other supportive tasks performed by adoles- 

cents tended to be stereotypical in pattern (Friedman 

1993) and gender-specific, and the specificity increased 

with age (Rodgers and Standing 1981). Findings from 

six of the ICRW studies provide additional insights into 

how adolescents spend their time, the contributions 

they make to their families' support and well-being, and 

gender differences in adolescents' activities as well as 

parents' perceptions of their contributions to the house- 

hold. 

Adolescents in the Benin, Cameroon, Ecuador, 

Jamaica, Nepal, and Philippines-Mindanaostudiesspent 

a significant proportion of their days in economic and 

domestic activities, whichsupported their families. These 

included income generation, agricultural and livestock 

production, household chores, and child care. In 

addition, adolescents also attended school, participated 

in nonformal education and skill-training programs, 

and participated in leisure or recreational activities with 

their friends. Adolescents whose families most needed 

their labor, however, spent less time in these latter 

activities. In addition, in the case ofBenin, girls bore the 

heavier burden, and this burden increased with age. By 

the time girls were about 17 years old, nearly halfof their 

time was spent earning income, providing child care, 

and performing household tasks, while their brothers 

contributed only five percent of their time to these 

activities. Conversely, 40 percent of a boy's day was 

spent in education and leisure activities, but only 14 

percent of his sister's day was spent this way. Girls, in 

fact, spent five times longer (almost 5 hours) earning 

income than did their brothers (almost 1 hour). 

Unlike in Benin, girls and boys in the Nepal and 

Philippines-Mindanao studies tended to spend equal 

amountsoftime in economicanddomesticactivities. In 

Nepal, the largest part of an adolescent's day was spent 

in crop and livestock production (1G% of their days), 

and in the Philippines-Mindanao study, boys and girls 

worked about equal time in combinations of household 

chores, farm work and wage employment. Despite this 

apparentlyequal contribution, adolescent boys in Nepal 

tended to spend more time in activities that enhanced 

their self-development. For example, they spent 50 

percent more time on recreation and education than 

girls did, and almost all the boys had more off-farm free 

time than did girls in two of the three study villages. 

In addition, adolescents also contributed a signifi- 

cant amount of time earning income for their families. 

This was particularly true for adolescents in the lower 

socioeconomicgroups. The degree to which girls earned 

income compared with boys varied. In Ecuador, 44 

percent of boys and.19 percent of girls from families in 

lower income groups were engaged in wage-earning 

labor, compared with 3 percent of boys and 10 percent 

of girls in higher income families. Among 16-18-year- 

old girls in Benin, 75 percent performed income-genet- 

ating activities, and spent 27 percent oftheir day in that 

work. This was in contrast to only 33 percent of boys 

who performed the same task, which accounted for only 

3 percent of their day's activities. 

There also tended to be gender difirences in the 

tasks adolescents performed. Girls in the Benin, Ecua- 



dor, Jamaica, Nepal, and Philippines-Mindannostudies 

were primarily responsible for household chores, in- 

cluding food preparation, child care, cleaning, and 

laundry, where~s boys' tasks tended to be outside of the 

home. Among girls in Benin, 8-10 hours a day were 

spent performing these chores stereotypical of girls but 

boys spent less than 3 hours doing these chores. In the 

Philippines-Mindanaostudy, youngergirls (10-14 years 

old) spent twice as much time on household-related 

chores as did their brothers, and older (I 5-1 9 years old) 

girls spent three times that of their brothers. In Nepal, 

following agriculture and livestocl< production, the sec- 

ond most time-consuming activity for girls was house- 

hold chores (91 minutes, as compared to 52 minutes for 

boys), but for boys it was education and training (140 

minutes rathcr than 68 minutes for girls). 

Furthermore, parentsin the Philippines-Mindanao, 

Nepal, and Benin studies tended to consider the contri- 

butions of the girls different from those of the boys. 

Girls' contributions tended co be assessed relativc to the 

amount of time needed to perform the task, whereas a 

boy's contribution was measured in termsoftheamount 

of energy needed. For example, in the Philippines- 

Mindanao study, girls were expected to work longer 

hours than boys. Parents felt that Lecause boys' labor 

was heavier than girls', the girls should compensate for 

this inequality by increasing the amount of time they 

spent on their tasks. 



' 4 SELF-PERCEPTIONS 

M any programs targeting adolescents include 

components aimed at building a strong posi- 

tive self-image and self-perception (Peplinsky 

1994). This is based on the belief that a positive self- 

image and self-perception are critically important for 

helping adolescents develop health-promoting behav- 

iors. The ICRW studies in Ecuador, Cameroon, and 

Philippines-Cebu exploredadolescents' self-perceptions 

and, in some cases, the link between perceptions and 

adolescent health and nutrition. In doing this, they 

sought to address an enormous gap between the pro- 

gram conviction about the benefit of building strong 

self-perceptions and a scarce research literature on this 

topic, especially in developing countries. 

Ecuadorean adolescents' concept of body image was 

related to socioec~~nomicstatus, gender, and, to acertain 

degree, commercial images of desirable body sizes. 

Adolescents from the upper socioeconomicgroup tended 

to be taller than other adolescents and they wanted to be 

even taller; adolescents in the lower socioeconomic 

group tended to feel they were "skinny" and wanted to 

be fatter. More females than males felt they were too fat, 

particularly among the higher socioeconomic group, 

and they wanted to be thinner whereas the reverse was 

true for adolescent males. In the Cameroon study, most 

adolescents considered themselves to be of medium 

height (72%) and preferred to be this way (77%). 

Similarly with body size, most adolescents described 

themselves as medium size (71%) and an even higher 

proportion preferred to be this way (86%). 

Males in both the Cameroon and Ecuador studies 

were happier with their sex than were the females. 

Among boys, 99 percent in both studies preferred to be 

boys, whereas only 71 percent ofgirls in Cameroon and 

92 percent in Ecuador preferred to be girls. Reasons 

cited were that males had more freedom and indepen- 

dence, had better opportunities to work, and were a 

"stronger sex." Female satisfaction with their sex tended 

to relate to their reproductive roles, and their image of 

women as being "unaffected, relaxed, understanding, 

and warm." Interestingly, 16 percent of Cameroonian 

adolescent girls who preferred to be girls said their 

reason was they wanted to be a household head-and 

these same girls seemed already to have many such 

responsibilities, although they did not have their own 

children. 

Variables ofa psychosocial nature were also assessed. 

In the Cameroon study, the researchers assessed self- 

esteem and the degree to which people feel they can take 



control ofeventsin their lives (locus-of-col~trol, Nowiclti 

and Strickland 1973). In the Philippines-Cebu study, a 

prestige status scale, the I'asao Self-concept Rating 

Scale (1979), and the Body Attractiveness and Satisfnc- 

tion Scale (Lerner, Karabenick, and Stuart 1973) were 

applied. Rcflecting the scarce literature on these topics 

from developing countries, much of the research effort 

was necessarily devoted to developing assessment meth- 

ods. In two cases, instruments were developed for the 

first time-the self-esteem (see box) and prestige scales. 

In the other three - Nowicki and Strickland locus-of- 

control, Pasao Self-concept Rating Scale, and the Body 

Attractiveness and Satisfaction Scale - existing scales 

were adapted to study samples. 

Ultimately, however, theseself-perception variables 

were not strongly related to nutritional outcomes in  the 

Cameroon or Philippines-Cebu studies, or to behaviors 

that were expected to influence tiutritiotlal outcomes. 

The primary reason for this appears to be tlie lack of 

variation among the s t ~ ~ d y  participants in the self- 

perception variables, Study participants had scores for 

these variables that fell into a narrow range, usually near 

the average score, regardless of variation among them in 

S O C ~ ~ ~ C O ~ O ~ ~ C  stat~~s,  sex, age, or other factors. An 

explanation for the Iaclc of variation could be that the 

research methods were not sensitive enough to detect 

true differences among adolescents. T o  explore this 

measurement issue, more qualitative investigation is 

recommended into how adolescents think about them- 

selves, how much they think they can inflilenceevents in 

their lives, and how they view the influence of other 

people and events, especially within their family or 

household, or among their friends. 



M ost of the descriptive findings on adolcsccnts 

gathered in thc elevcn studies contribt~tc ncw 

knowledge. Only two ofthc topics, reproduc- 

tive health and cducation, have been adtlresscd exten- 

sively, though usl~ally in isolation from the other topics 

considered here. Thc following discussion higlilights 

the main findings and their interpretation. These and 

other points form the basis for thc recommendations. 

GENDER DIFFERENCES IN BIOLOGICAL AND 
SOCIAL INDlCATORS 
A pattern that emerges across the studies is that some of 

the nutritional variables indicated vulnerability aniong 

the boys, whereas some of thc social vlriables indicated 

vulnerability among the girls. Undernutrition (BMI- 

for-age) was the variable with the greatest deficit among 

boys compared with girls. At least twice as many boys as 

girls were undernourished. T o  our knowledge, thc 

ICRW studies are the first to have investigated gender 

differences in undernutrition amongadolescents, and to 

have identified boys' vulnerability measured by this 

indicator. (It should be noted that the prevalence of 

undernutrition was high among both boysandgirlsonly 

in the studies in India, Nepal, and Benin, and more so 

in early than late adolescence. Whether the overall 

prevalence was high or low, however, the rate among 

boys was higher.) Further investigation is needed, 

especially in populations where undernutrition contin- 

ues throughout adolescence, to establish whether this 

vulnerability continues into adulthood or is transient. 

Undernutrition is known to limit the work productivity 

of men and women, so if it continues into adulthood, 

improving nutritional status would certainly be recom- 

mended. However, if the growth rate of boys is simply 

slower than that of  girls during adclescence, owing to 

anemia and a higher requirement fot iron, or for other 

reasons, boys may finish growing within their early 20s 

without long-term negative consequences. 

. . I hrcc findings involving social indicntors, on thc 

othcr hand, pointctl to thc highcr vulncmbility of girls 

in tlic social realm, First, in the Mcxico longitudinal 

study, cognitivc development of girls slowed unexpcct- 

cdly around agc 15, whereas thc boys' development 

continued to increase. This was probably due to a 

"social ceiling" imposcdon girls that limited their social 

and intellectual stimulation. Sccond, in the Benin 

study, formal education was more limited for girls than 

boys. Parents fclt that education was irrelevant, that 

girls needed to be trained at home to perform house- 

hold, child care, agricultural, and other income-gencrat- 

ing tasks. Third, in the Ecuador study, more girls than 

boys in wealthier families had lcft school and were 

working outside the home. This suggests that parents in 

more affluent families place greater emphasis on educa- 

tion for boys. These findings suggest that the social and 

intellectual development of boys is promoted by adults, 

but no special value is placed on education of girls. In 

essence, less is invested in girls and women, and less is 

expected of them. Subsequently, women have fewer 

income-generating opportunities than men, and have 

less say in the political and economic development of 

their communities and countries. 

The difference between the nutritional and social 

vulnerabilities identified here has implications for the 

use ofsocial indicators. Amongadolescents, nutritional 

status was not a good indicator of gender differences in 

social development. Therefore, at least for this age 

group, nutritional measures alone should not be used as 

indicators of well-being. 

CATCH-UP GRO~VIlI 
The longitudinalstudieson catch-upgrowth without an 

intervention during adolescence were mixed about how 

much height could be made up following undernutri- 

tion in early childhood. The Guatemala metabolic 

study in which adolescents received a food supplement 



showcd only modcst gains in growth hormonc levcls. 

This may, in turn, suggest that onlysnlall gains in height 

may be possible with intervention, though it is not 

ccrtain how to scparatc chu~ges in stature from changcs 

in growth horrlone levcls. 

Furthermore, a food intcrvention during adolcs- 

ccncc that is aimed at increasing final stature will also 

causean increase in weight, including fatstores. Whether 

this is advantageous depends on existing weight and fat 

stores. If underweight among adolescents is prevalent, 

then a food intervention could contribute to reducing 

the prevalences of both underweight and stunting. 

However, ifunderweight is not prevalent, despitea high 

prevalence of stunting, any benefits of greater stature 

must be balanced against the potential for promoting 

overweight. The Benin data (Figures 1-4) undcrline this 

caution, indicating that adolescents gain more weight 

relative to the BMI reference data than height relative to 

the height reference data. This occurs without an 

intervention, and may suggest that a food intervention 

would favor a weight gain. 

In addition, it is not known whether improved food 

intakeduringearly adolescence would hasten menarche. 

Among well-nourished adolescents, early maturersgrow 

in height faster before menarche but for a shorter period 

of time, while late maturers grow slower before me- 

narche but for a longer period of time, and the total 

height achieved during adolescence may be similar for 

both. It is not known how intervening with extra food 

d~rin~adolescence would influence this balance. Ifthe 

intervention is premenarcheal to take advantage of the 

fastergowth, it might hasten menarcheand shorten the 

length of time during which the faster growth occurs 

(Martorell, Khan, and Schroeder 1994). Ultimately, it 

could be that no additional height would be gained. In 

conclusion, before interventions can be recommended, 

Further investigation is needed into how much height 

and weight could be gained by increasing food intake. 

Whcre undernutrition is prevalent throughout adolcs- 

ccncc, additional food is ~~ndoubtcdly required, but this 

was not the casc in thc IGIIW studics; undcrnutrition 

was not highly prevalent at the end ofadolesccncc, even 

in the India, Ncpal, and Benin studies. 

ANEMIA, M0RBII)I'I'Y AN11 I1EI'I~ODUCSIVB 
HBUlll 
Anemia was thegreatest nutritional problem the adoles- 

cents in the studies experienced. It was prevalent in five 

of the six studies in which it was assessed, The  Guate- 

mala metabolic study showed that adolescents' iron 

status improved substantially after iron supplements 

were given. The prevalence of other micronutrient 

deficiencies among adolescents also should be investi- 

gated. Anemia among pregnant women is a well-known 

problem, and one that is addressed widely in prcnatal 

services. Anemia in adolescents is not well known, 

though results from the ICRWIUSAID studies closely 

match those cited in the review by DeMaeyer and 

Adiels-Tegman (1  985). Anemia in adolescents is often 

not addressed in programs either. Improving iron status 

in a sustainable fashion is an investment in the future 

productive and reproductive roles of adolescents. I t  is 

also expected to promote growth during the adolescent 

years. 

Thr  prevalence of illness from infectious disease, 

especially diarrheal disease, respiratory infection, and 

fever, was much higher than expected. The morbidity 

data were self-reported, and therefore not as reliable as 

clinical records, but were numerous enough to suggest 

further research with clinical confirmation, and routine 

inquiries by adolescent health practitioners regarding 

infectious disease morbidity. Finally, the Nepal data 

suggested that gender preferences should be considered 

in the design of health services targeted to adolescents. 

Most of the tindings on reproductive health are 



consistent with earlier research by others: adolescents 

were Itnowledgeable about how to prevent unwanted 

pregnancy and how HIV infection is transmitted, but 

wanted more information about how their bodies worked; 

communication with parents on sexual matters is lim- 

ited; sexual activity csn begin at an early age; and the 

average age of marriage is increasing, and is not often 

triggered by menarche. In addition, it was found that 

Cameroonian adolescents preferred relatively large fami- 

lies. This suggests that family planning efforts in some 

parts ofAfrica will continue to be challenging well into 

the future. 

VIOLENCE 
The study in Kingston, Jamaica highlighted the dia- 

rnatic effects of violence on the lives of adulescents. 

Violence with acute effects was evident in the rape of 

girls less than 12 years old by known attackers. Violence 

with effects of a more chronic nature was found in the 

form ofadolescent girls physically fightingeach other at 

school, and this was highly predictive of poor school 

achievement. Crime, violence, and accidents contribute 

to morbidity, mortality, and the loss of years of 

productive life; they also place a severe burden on health 

services. Domestic and communityviolence also reduce 

the effectiveness ofhealth and development programs if 

the staffare not aware ofhow it can cripple participation 

and outcomes. In regions where violence is a problem, 

additional research is needed to evaluate its impact on 

adolescence. 

POVERTY AND ADOLESCENT EDUCATION AND 
WELL-BEING 
A strong theme underlying the findings on school 

attendance was that poor families often needed to take 

their adolescent childrenoutofschool so they couldearn 

income for the household, or so they could take on 

household responsibilities while the adult members 

worked for pay. Whcn this occurred, girls were pulled 

out more often, or from an earlier year in school, than 

boys, In many of the studies, parents wanted their 

children to stay in school and regretted the need to pull 

them out to provide household labor. 'I'hat thechildren 

performed many clomestic taslts and sometimes earnsd 

income in addition to attending school attests to the 

value parents placed on their children's education. Pov- 

erty, though, seemed to be a stronger reality driving 

~arental  decisions than their education preferences. In 

the Benin and Nepal studles, where the cammunities 

were probably the poorest compared with theother nine 

studies, education was valued the least because the 

parents did not see it as relevant to the lives of their 

children. In other words, the need for household labor 

or income from theadolescents wasso great that sending 

their children toschool wassimply too much ofa luxury, 

and this was more true for girls than for boys. 

Poverty was also related to numerous other aspects 

of adolescent well-being. This was illustrated most 

clearly in the study in Ecuador. Ecuadorian adolescents 

from the poorest households had the worst nutritional 

status and were the most likely not to have enough food; 

were least likely to attendschooland most likely to work 

outside the home compared with adolescents from the 

wealthiest households. The poorest households were . 
also the least likely to have both parents present, suggest- 

ing less stability and perhaps less personal attention for 

the adolescents and other children. Although the data 

from the ICRWlUSAID research program are not suf- 

ficient to allow us to fully understand all the impiica- 

t i o n  nf household poverty for adolescent development 

and weil-being, they do indicate that poverty alleviation 

programs and policies would benefit from consideration 

of adolescents and their economic and social roles. 



SBLlf-I'HItCIIPI'IONS 
Sclf-pcrceptions wcrc not significantly rclatetl to nutri- 

tion and hcalth outcomcs in thc Camcroon and I'hilip- 

pincs-Ccbu studies, but thcrc was not enough variation 

among the variables to expcct such relationships. These 

two studies contributed new mcthodologics for investi- 

gating self-estecm and prestige, which can bc adapted 

for use in other developing countries, 

Self-perceptions sllould be considered within a 

broadcr framework for understanding how adolescents 

dcvelop their health-promoting behaviors, and ulti- 

mately preserve or improve their health and nutritional 

status. The components ofthis frameworkare informa- 

tion about health, self-perceptions, life skills to enable 

the development of constructive behaviors, and actual 

health-promoting behavior and decision-making in the 

reproductive area (Carnegie Council on Adolescent 

Development 1993; Millstcin, Peterson, and Nightin- 

gale 1993). 

Also important arc the influences that others cxert 

on the adolesccnt, including pccrs, families, the mcdia, 

schools, and hcalth carc providers, Implicit and cxplicit 

messages from thesesourccs arc oftcn contraclictory, n~ld 

this will slow the adolescent's ability to dcvelop strong, 

positive health-promoting behaviors. Many variablcs 

within this framework are difficult to measure, includ- 

ing self-perceptions, behavior and behavior change, and 

skill levels. As in the Camcroon and I'hilippines-Ccbu 

studies, research is needed to improve the ability to assess 

such variables. With better measurement, greater strides 

can be made in evaluating program strategies aimed at 

helping adolescents develop health-promoting behav- 

iors, and in suggesting improvements that increase their 

effectiveness, 



T lie followilig rccom~iicntli~tio~~s ilrc bascd on the 

findings from tlicclcvcn research projects. 'I'hey 

also reflect discussion at the ICRW confcrcncc 

held in May 1994. 

IJrovitle it~tegrtltctl I~e:dll~ services 11111t :trc :~ccessil)le 
;uvl i~ccep$tble to ndolesccnt boys :ltltI girls. 
Integrated health services arc ~iccded to lnect the 

myriad needs ofadolcscents, These should focus on 

promoting healthy behlviors and providing treat- 

mcntservices, ;lnd could include reproductive health 

services, use of hrnily planning methods and other 

interventions to postpone pregnancies, education 

onsexualityand fertility, and training adolescents in 

self-care techniques. The health needs and health 

care preferences of girls and boys can be different, 

and both should be addressed. Boys are often left 

out of adolescent reproductive health initiatives, 

and efforts should be made to include them. The 

detection and treatment of anemia should be in- 

cluded. Theservices should be provided in sites that 

are accessible and acceptable to adolescents, includ- 

ing neighborhood youth clubs, schools, and through 

the media. Sites that should probably not bc 

emphasized are public clinics or family planning 

clinics, because adolescents often feel there is a 

stigmaattached to them, and prefer not to use them. 

Adolescents should be involved in the development 

and implementation of these services, so that they 

are acceptable to the users and meet their needs. 

This involvement also would engage adolescents in 

the decision-making process and in acting as change 

agents, $hereby contribu~ing to their adop~ion of 

recommended behaviors, use of services, and po- 

tentially, to enhancing their self-esteem. The cost- 

effectiveness of providing different modalities of 

integrated services for adolescents should be as- 

sessed. 

In  addition, stafTslioultl be ilwarc ofthcsigns of 

domestic antl colnniilnity violencc, and be able to 

counscl or rcfcr ndolcsccnts in such circumstances, 

When programs are designed to reducc violence antl 

its effccts on i~dol~sc~nts ,  they riccd to bc targeted to 

youths at risk, especially thosc out of school, those 

in urban arcas, and males. Programs should bc 

based on family life education, Iiealthy lifestyles, 

and conflict resolution, Topics should include 

building self-esteem, interpersonal relationships at 

home and at school, coping with stress, problem 

solving, parenting skills and family dynamics, and 

prevention of substance abuse. Community inter- 

ventions should be developed that include teacher 

training, parent-teacher interaction, and training 

health care providers. 

Because anemia was the greatest nutritional prob- 

lem adolescents in the ICRWstudiesexperienced, it 

is strongly recommended that adolescents be in- 

cluded in programs that address anemia and other 

micronutrient deficiencies. This includes programs 

that promote the production and consumption of 

iron-rich foods and foods enhancing iron absorp- 

tion, and that prevent or treat infections causing 

iron loss, such as hookworm and schistosomiasis. A 
focus on anemia in programs that address adoles- 

cent health is also strongly recommended. Adoles- 

cents can be reached through schools in countries 

where a high proportion attend school. Otherwise, 

community-based health workers could seek out 

nonschool-going adolescents in addition to other 

target groups, and other options can be considered 

where health workers are not community based. It 

is not known whether boys would benefit as much 

as girls from interventions to reduce the prevalence 

ofanemia. Although boys and girls had a similarly 



high prevalence ofancnlia during ;tdolcsccncc, iron propriate technoloby to reduce the nced for girls' 

status inil>rovcs among adult men once they liiiv: labor; modify school hours so that girls can iittcnd 

finishetl growing. school and still hiivc tinic for their doti~cstic rcspou- 

Inl(llemest policies :uvl progrtul\s tkrt seelc to 
iscre:ac tile protluctivity ialtl lecortle ot'tlle poor, 
An indirect but powerful way to promote the well- 

being of adolesccnts in poor households is to pro- 

riiote income-earning and time-saving opportuni.. 

tics for the parents, especially the mothers. When 

the parents arc niorc productive and earn niorc, 

there is less need to h:ive their children earn income, 

and the adolescents' time is freed to attend school. 

In addition, there are many other benefits of in- 

creased productivity and household income. For 

instance, with additional time and resources, ado- 

lescents and other household nlenibers may be able 

to use health services more often, with benefits to 

their growth and development. Specific strategies 

will depend on the circumstances. In rural areas 

where infrastructure is limited, investments could 

be made to save labor, such as increasing access to 

fuel resources and potable water. Initially, invest- 

ments to improve the access of poor families to 

health services could promote better health, and 

hence higher productivity. Where households are 

income poor, strategies would include those that 

increase the income-earning opportunities and the 

productivity of the parents, especially the mothers. 

Promote girls' access to i111tl pilrticip;ttiotl in etlucil- 
tioniil opportunities. 
Strategies to promote girls' education should focus 

on increasing enrollment, participation, andcomple- 

tion rates. Many important lessons have been 

learned in this field and have yielded the following 

recommendations: build schools closer to commu- 

nities so that more girls will be allowed to attend; 

provide financial incentives as one way to overcome 

the issue of cost, where appropriate; introduce ap- 

sibilitics; and change community attitudes about 

the value ofgirls' education (ABEL 1993), I n  cases 

where the objectives to increase girls' education are 

being met, careshould be taken that attendance and 

achicvetnent by boys arcalso sustained, assuggested 

by the Philippines-Mindallno study. 

Igrtlter i~lvcsligi~le certi~in i~tlolcscerl topics. 
The numerous unexplained findings suggest that 

certain topics need further investigation. Broadly 

speaking, thcrc is still much to be understood about 

adolescents' lives. We need to know more about 

how they perceive themselves and their social, cul- 

tural, and economic environment so they will re- 

spond more positively than they have in the past to 

approaches designed to reach them. Within a focus 

on the whole person, it is critical to understand the 

links and synergisms among various aspects ofado- 

lescents' lives. The influence of domestic and 

con~munity violence is but one example that de- 

serves attention. The Jamaica study showed that 

fear of community violence could impede school 

attendance and that physical fights between stu- 

dents were associated with poor school achieve- 

ment. The effects ofviolence on education should 

beinvestigated inothersettings, and its influenceon 

other aspects of adolescents' lives should be ex- 

plored. 

More information is also needed to better grasp 

the dynamics of household poverty and to find 

specific interventions to alleviate its consequences 

among adolescents. When searching to understand 

the key factors influencing adolescent health, nutri- 

tional status, and behaviors, it is important to be 

able to distinguish among the influences of house- 



hold incomc poverty, aclolcsccnts' socioc~~ltural 

environmcnt, and access to hcalth scrviccs by ado- 

lcscents or tlicir carctalters, and tlic synergisms 

among these influences. 
Finally, niorc research is nccdcd 011 the nutri- 

tion and health status ofboys, and how boys can bc 

included in health programs. Morc boys than girls 

were undernourished, and in some studics, more 

boys were stunted and anemic, but the reasons are 

not Lnown, ilnd tlic coascqucnccs into adultliootl 

have not bccri cxplorcd, Thc sparse litcraturc on 

adolcsccnt nutrition focuscs almost cxclusivcly on 

girls, perhaps as a prccursor to the almost cxclusivc 

adult foct~s on pregnant and lactating womcn. Boys 

have not bccn a large focus in adolcsccnt reproduc- 

tive health programs, and niorc research is nccdcd 

about how to reach them. 



EREFERENCES . . . - . . . . . . - . . . .. -- - .- - .. . .-. .. . -. -. - . . . . . .. -. --. . - . . . . . . . . . . . . . . .. .. - - ,. 

ABEL, Advanccd Basic Uucation arid Literacy. 1993. 
IJrittr(try /idttc(ttiotr f i ~ r  All: I,i~trrrrittg jiorrr tllc BltAC 
IIx/~rricr~rc. Wasliington, LIC; Aci~tlcmy Tor litluci~tioni~l 
Dcvclopmcn t. 

Bcllcw, R, and E, King. 1991, 
I!ducatitig women: Lcssotts from the past. 111 E. King and 
M, I-lill, ctls,, \Vomctt i l:ilrtcntiorr in Deuclo/~irrg Ci)titr- 
tries: Il(trricrs, &trrJits crttrl lJoliry, Educii tion i~nd Eln- 
l~loylncnt Division, I1opulltioti illid I - l~~i i i i~ i  I ~ C S ~ ~ L I ~ C C S  
Ilcpartmcnt, Wa~hiti~tori ,  UC.: 'The Worltl Bank. 

Bluni, Robcrt W, 1991. 
Clobiil trcntls in i~dolr:sccrit licaltli, J~rtirr~nloftl~c Arncri- 
cnn McdicnlAssocintiotr 265:27 1 1-271 9. 

Bouis, H.E., M. Palabrica-Costcllo, 0, Solon, and A,B. 
Limbo. 1994. 

UtrLrsmtldittg Gendcr-Ut~erentintcd Corrstrnints to IJhil- 
+pitre Frrrnr Hortsehold Ittuc~ttttc~ts itr Arlalescetrts: Impli- 
c,rtiotrs$r their Ntitritiorinl Stntrts. Washington, DC: 
lntcrnational Ccnter for Rcsei~rch on Women. Nutrition 
of Adolescent Girls Research Program, No. 7. 

Brabin, roretta, and Bernard J. Brabin. 1992. 
The cost of succcssful adolescent growth and dcvelop- 
tilent in girls in relation to iron and vitamin A status. 
Atnericnrt Jorrrtral ofClitricnl Ntitritiorr 55955-958. 

Caldwell, J.C. 1979. 
Education as a factor in niortality decline. Poptilntiorr 
Sttidies 33395-4 13. 

Carncgie Council on Adolescent Development. 1993. 
Promoting Adolescent Health: Third Symposiurn on 
Research Opportunities in Adolescence. W as h' ~ngton, 
DC: Carnegle Corporation. 

Chivez, A., C. Martinez, B. Soberanes, L. Domfngucz, and 
A. Avila. 1994. 

Enrb Ntttrition nttd Physicnl nnd Mentnl Deueloprtrent in 
Mexican Rtdrnl Adolejcent Women. Washington, DC: 
International Center for Research on Women. Nutrition 
of Adolcsccnt Girls Research Program, No. 4. 

de  Grijalva, Y. and I. Grijalva. 1994. 
Improving Ntitritionnl Prnctices of Ectindoreatr Adoles- 
cents. Washington, DC: International Center for Re- 
search on Women. Nutrition of Adolescent Girls Re- 
search Program, No. 1 1. 

DeMaeyer, E., and M. Adiels-Tegman. 1985. 
The prevalence of anemia in the world. World Health 
Statistics Quarterly 38:302-3 16. 

Prictltnan, I-lcrbcrt L, 1993, 
Atlolcscc~it socii~l ilcvclop~iicnt: A glol)i~I l~crsl~cctivc. 
Jora71drfA(/1tIes~~er1t I-Ic(t1tl1 14583.594, 

f.lummill, P.V.V,,T.A. Drizd,C,L. Johnson, ILB, Reed, A,F. 
Rochc, atit1 W,M, Moorc, 1979, 

I'hysici~l growth: Ni~tional Ccntcr for k l~ i~ l th  Statistics 
perccn t ilcs, A1rtcrictrr1Jottrt111l1fClit1i~~1lN111ritiot132:607- 
629. 

I-Jill, M. and E. King. 1991. 
Wonien's education in the Thirtl World: All ovcrvicw. 
In E, King end M. Hill, ctls., Worttcrti Edticntiorr irr 
Dcuelopitrg Conrrtries: B(rrricrs, &n&s ntrd Policy, Edu- 
cation atid Elnploynicnt Division, Population arid Hu- 
man Resources Dcpartnicnt. Washington, DC: The 
World Bank. 

INACG. 1985. 
Mcasuremcnts of Iron Stiltus: A Report of the Ititcrna- 
tional Nutritional Anemia Consultative Group. Wasli- 
ington, DC: The Nutrition Foundation, 

Inoussa, S., E. Alihonou, S. Vissoh, V. Capo-Chichi, C. 
Qucnum, and A. Sagbohan. 1994. 

Infrierrcc of Wometr i Socinl Stttttis on the Nritritiorml 
Stntrts of Adolescetrt Girlj i n  Bknin. Washington, DC: 
International Center for Researchon Women. Nutrition 
of Adolescent Girls Research Program, No. 8. 

Koctsawang, Suporn. 1990. 
Adolcscent reprodilctive health. In Helen Wallace and 
Kanti Giri, eds., Henlth Cnre of Women ntrd Childrett i n  
Developing Co~t~tr iej ,  Oakland, CA: Third Party Pub- 
lishing Co. 

Kramer, M.S. 1987. 
Determinants of low birth weight: Methodological as- 
sessment and meta-analysis. Bulletin ofthe World Health 
Orgntrivrtion 65663-737. 

Kun,  K.M., and J. Ngo Som. 1994. 
Study of the Fnctors thnt Irfltietrce the Nutritionnl Stntrrs of 
Adolescent Gir l j in Cnmeroon. Washington, DC: Interna- 
tional Center for Research on Women. Nutrition of 
Adolescent Girls Research Program, No. 10. 

Kun ,  K.M., N. Peplinsb, and C. Johnson-Welch. 1994. 
Itzt~e~ting in the Fllture: Sk Principlesfor Prornnti~~g tbe 
N~itritiotrnlStarruofAdolescent Girlj in Deueloping Coun- 
tries. Washington, DC: International Center for Re- 
search on Women. Nutrition of Adolesccnt Girls Re- 
search Program. 



Lthnm,  M.C,, L.S, Stephenson, S.N. Icinoti, M.S, Zatnan 
and K.M. Kurr,, 1990. 

Imlvovemclits it1 growth hllowing iron supplcmcrit;i- 
tion in young Kenyan school cliiltlren. Nrrtritiotr6: 159- 
165. 

Lcrncr, R.M,, S,A. IOlrabcnick, and J.L, Stuart, 1973. 
Rcl~tions among physical i~ttrictivencss, body ;~~;ittrtles, 
and self-cor~ccpt in male ~ n d  fctni~lc collc~c stiidcnts. 
Jo~rrtrnl of 13ychnlogy 85: 1 19- 130. 

Lcvin, El., E. Pollitt, R. Galloway and J, McGuirc. 1993. 
Microriutricnt deficiency disorders, 111 D. Jiimison, H. 
Mosley, A, Mcaslinm, and J.L. Bobadilla, cds,, Diseose 
Cor~trol Priorities itr Deuelopitr~ Corrt~tries. New York: 
Oxford University Press. 

Maddaleno, Matilde, and Tomas Jose Silber. 1993. 
An epidemiological view of adolescent liefilth in Latin 
America. Jorrrtrtrl ofildolesretrt Heti/t/~ 14: 595404. 

Murtorell, Reynaldo, Laura Kettel Khan, and Dirk G. 
Schroeder. 1994. 

Rcversibility of stunting: Epidemiological findings in 
children from developing countrics. Errropearr Jorrrttnlof 
Clitrical Nrrtritiotr 48:S45-S57 (Suppl I ) .  

Martorell, Reynoldo, Juan Rivera and Haley Kaplowitz. 
1990. 

Consequences of stunting in early childhood for adult 
body size in Rural Guatemala. Antrtrles NestlP48(2): 85- 
92. 

Martorell, Reynoldo, J u a l  Rivera, and Paul Melgar. 1994. 
Nrrtrition, Henlthnnd Growth itt Gtmtetr~alatr Adoles~etrts~ 
Washington, DC: International Center for Research on 
Womcn. Nutrition of Adolescent Girls Research Pro- 
gram, No. 3. 

Millstein, S.G., A.C. Peterson, and E.O. Nightingale. 1993. 
Prontotingthe Henlth ofAdolescetrts: New Directiotrsfor the 
Twenty-First Centtry New York: Oxford University 
Press. 

Moerman, M.L. 1982. 
Growth of the birth canal in adolescent girls. Americnn 
Jozrrnnl of Obstetrics nnd Gynecology 143528-532. 

Murdoch, S,, J.D. Haas, J. Rivera, and R. Martorell. Furth- 
coming. 

Prevalence of impaired iron status of adolescents and 
young adults froni rural Guatemala. 

M L I R ~ ,  Aviva., Gerard E, Dallnl, and Willin111 I-I. Dietr. 199 1.  
Ilcl'erencc tl;lt;t Ibr obesity: 85th :~ntl 95th ~)erccntilcs al' 
botly ~iiiiss intlcx (wtllit*) antl triceps skillfold tliick~~ess, 
Americ,rtr Jorrrt~nlr~'Clit~iccrl Nrrtritiorr 53:839-846 (iintl 
its correction in At~rrrictrcr Jorrrt~nl~fClinicwl Nrrtritiotr 
54:773), 

Nowicki, Stephen, arid Bonnie Stricklattd, 1973. 
A locusofcontrol scale for cliildrcn, Joi~r t t t r lo /%crr~s~~It i t~g  
trttd Clitrictrl I'sychology 4 0: 1 48- 1 54. 

Pasao, M.M. 1979. 
Pt~stto SeYCorrcept I(crtitrg Sctth: Prelitnitrtrry Mtrtrwl, 

Peplinsky, N. 1994. 
Addressitrg Needs nttd O/rportrrtrities: A Srrruey ofProgr'nrtrs 
f i r  Adolescetrts. Washington, DC: International Center 
for Research on Womcn. Nutrition of Adolescent Girls 
Research I'rogr~m. 

Pollitt, E. 1987. 
Effectsofiron deficiency on mental development: Mcth- 
odological consideretions and substantive findings. In F. 
Johnston, cd., N~~tritior~alAr~tl~ropology. New York: Alan 
R. Liss. 

Potdar, R.D., I. Parikh, and S.M. Rege. Unpublished. 
Roles of Dotnestic Worklotlk Intrn-f;mtily Sitrration ntrd 
Attitrrdes otr N~rtritiotral St'ntrrs of U r h n  Slrrtn Adolescerrt 
Girh ntrd Boys it1 lrrdia. 

Ravidran, Sundari. 198G. 
Health implications ofsex discrimination in childhood: 
A review paper and an annotated bibliography. Geneva: 
World Health Organization. 

Regmi, S., and R. Adhikari, 1994. 
A Sttidy on the Fnctots Inflrrencitrg Nrrtritiotml Stntrrs of 
Adolescetrt Girh in Nepal. Washington, DC: Interna- 
tional Center for Research on Women. Nutrition of 
Adolescent Girls Research I'rogram, No. 6. 

Rodgers, G., and G. Standing. 1981. 
The economic roles ofcliildren: Issues for analysis. In G.  
Rodgers and G. Standing, eds., Child Work, Pouertynnd 
Underdevelop?trent. Geneva: International Labour 
Organisation. 

Rohde, Jon E. 1990. 
Prinsiples and strategies of progrnt~lttling for ittlolesrn~r 
girls. Itrdiatr JorrrnnlofMuternnlnnd Child Henlth 1 :3-7. 

Roldan, A.T., V. Bautista, and R. Manalo. 1994. 
A Mtiltidimensionnl Study ofNtrtritiona1 Statrrs ofAdoles- 
cent Filipinns. Washington, DC: International Center 
for Research on Women. Nutrition of Adolescent Girls 
Research Program, No. 5. 



Schultz, T. 1991, 
Itcturns to women's cducarion. 111 E, King and M. I-lill, 
cds., Wornerr 5 Edrrccrtiorr irr Dcuclo~irrg C'orrrrtrt'es: Ij(rrri- 
crs, iIcr~$tj ~ ~ t r d  I J o l i ~ ,  Etlucation ilnd Etilploymcnt 
Division, Popul;ltion and I-lunian l~csot~rccs Dcp;~rt- 
tncnt. Washington, DC: 'rlic Worltl Bank. 

Scnderowitz, Judith. 1995. 
Adolescclit Health: Rcasscssing the Passage to Adult- 
Iiood. World Blnk Discussion klpcr #272. Washing- 
ton, DC: Tlic World Bank. 

Summerfelt, A. Elizabeth, and ht l i ryn Stewart. 1994. 
Children's Nutritional St~tus. DHS ComparativcStudy 
# I  2. Columbia, MD: DHSIMacro Itltcrnational. 

Tanner, J.M. 1972. 
Croruth crt Adolescet~ce, 2nd cd, Oxford: Blackwell Scien- 
tific Publications. 

Tonin, B., F. Vitcri, N, Ramlrez-Zea, M. Rodrlgucz, and K. 
Guptill. Unpublished. 

Response of Btdogetrorrs Growth Fnctors to Excrcise nrrd 
FoodSrrpplenrent~tiorr i n  Strrntcd Pubertnl Girls in Crrntc- 
rt/nln. 

UN, United Nations. 1987. 
Dcpartmcnt of International Economics and Social Af- 
fairs. Fertility Bel~nuior in tl~e Cb~text of Deuefoptnerrt, 
Population Studies 100. New York: United Nations. 

Walltcr S., S, Grnntltam-McGrcgor, J.1-I. I-linics, utid S. 
Willinrns. 1994. 

Nrrtritionnl (111d Hivllth D~~fcrrrri~rcrrrts ofSchoo/ firil~rre 
(md Dropotrt A(/~/CSL+EIIC Girlr itr Kirrgstotr, J,rrr~nicn. Wash- 
ington, DC: lntcrn;ltiorial Ccntcr for Rcscarcli on 
Women, Nutrition of Adolcsccnt Girls Rcscarch Pro- 
gram, No. I .  

W I O ,  World Hcaltlt Orpnization. 199 1. 
Nntionnl Stmtcgicsfir Oucrcorrritrg Mirrorrrrtrir*r~t M(I/NII- 
trition. Gcncva: World Ileillth Organiz;ltio~~. 

WHO, World Medtli Organization. 1995. 
Physical Status: Tlic use ant1 interpretation of 
antliropomctry. Report of a WHO Expert Committee. 
Techriicnl Report. Gcncva: World Heal tli Organization 
(in press). 

Yip, R,, C, Johnson, and P.R, Dallrnan. 1984. 
Age-related changes in laboratory values uscd in the 
diagnosis of anemia and iron deficicncy. Amert'c(~rrjour- 
nnl of Clitricnl N~rtrition 39:427-436. 



' I  , 
J ,  

1, 
! 

" 9 1  

I '  

l 1  I 
I I 

I 

I 8  

I I 

1 

l ,  I 

I - . . .- ^ * " . . . . _ . _ _ . .  _ I 
i The Nutrition ofAdobscent Girh Research Program 

1 

This document is a synthesis offindingsjom ICRW's Nutrition ofAdolescent Girh 
I 

I 

Research Program established in  1990 through n cooperative agreement with the 
f 

O$ce of Nutrition, USAID. The program prouihd needed infirmation on the , I 
$ 

manyfictors thatafictandareafined by nutritionalstahrr. Theprogram included 1 

I I research project^:^^^ in Latin America andthe Caribbean,fiur in  Asia, and two I 

in  Ajica. Research reports j o m  the projects and backgroundpapers are available 

through ICR W.  
I . - -- -- - --. -- . _.I_1__._ -___-- I i 

& ,  1 

, I 

----- --- --- --- --- . 
: '  1 , L 

J '  

About the International Centwfir Research on , . < 

. , 
I * Women , I 

' ' 
. L  The International Center f i r  Research on Women (ICRW is a private, nonproft 

d I 
, f ,  1: 

organization d e d i c a t e d t o p r o m o t i n g r o e i a l a n d e c o n o m i c ~  woken 5 ! , I . I  
, ,,,' 1; 

i . ?  
fillparticipation. Establishcdin 1976 ICR Wmamines women 5 economic, health, - , . . , -,I 

) . , ' (  

/ I /  , ,4 
' .  and social conditiom in developing countrie~jom an integraedpen-pective that I .  I - I [  J 

. . . I  ! 
1 ,  ( : ; I  

considen their dual productive and rcproductivt finctions, is grounded in the . , , I s : fa,.  ,,,. ,,,t ,, 
i i  > I - . 3 4  

generation ofhigh-quality, empirical infinnation, and draws attention to women 5 , . , .' , ,  I' - ', A I 
J,.. , - . - " . - . *". - - - ' - #-.&.,",% 

, $ # , , . I  ' 
participation in and critical contribution to deutlopment and the environment. > -  I /  , , ,;,:I 

- ,  
I .  , 

. > 1 .  . . , , --,;; - , a  

Working withpolicymakers, prnctitionm andresearchers throughout Latin ~ m c r i -  i ,> ( 
/I. I ' "t 
I < I  ca and the Caribbean, Aria, and Ajica. ICR Whelpr influencepolicy andaction a ..: 
,.J 
? ' ,  

I ,I,$ 
8 .  

, *, .<,. '1  ,,<, *! 
6. through its research, technical support andana~sis, and c~mmunicatioq~rogramr~ ; , ,  
, * -  I )  

. , 
;T:- - - . - - Grants, contracts, and contributionsjom i n t d ~ o n a l  a n d n a t i o ~ ~ ~ d e t ~ ~ l o ~ k e n t  . -. r.. ." v, - ., - ... - .. - - -.--.-.7.d.-. 2: 

2 ,  

, ,: .I., 

{;:,; 1 ' , 
$,t , I 

hl- 8 , agencies, fiunriations, corporatiom, and individwh support ICR WS wurk. , .  
&?"; ---- --- -. I, 2.1 - ,r , . 
&;,.:., . 6 \ I . ,  i 8 .  ,-.I 
7 %  , , I . '  

& b  . > '  I ,  , , !,,'I 
2 I .  . 7 

$if>- . ' .  +' - \j 
3.1:; , A  . 1) - . ( I  L( 
: ? , , *. ,. : 
,J.$,, a " /  % 

' I  
, ,, , i $  

fqq!rp:  ; ;, , ' 11, ' " - j  

@;;,:;,I] 8 ,  a ( 1 .  I $ "  . , I , '  ' 
q$p. % / ;  ;$ < < ,  , 

, > I  $ 3  1 ' ', 
Bc 6; ,. I ( I I 4  35 bd'~;;,;.?J- . - .  ' - 

@$:$,;;, q,,, - < 1 

&$.;$$;!,,(': ;;;*:, 
- . .. ". - A?~;$;.;-$!A.&.L.. - .L - - .- -- - - 

' . , I  . I  . - , '  
t*c-,*, <; (-6 ,, * ?tl,'. 4 - ' '" : 3 ,  - *.: ) 8 


