
1 NUTRITION THROUGHOUT
THE LIFE CYCLE

Nu tri tion chal lenges con -
tinue through out the life 
cy cle, as de picted in Fig -

ure 1.1. Poor nu tri tion of ten starts in utero and ex -
tends, par ticu larly for girls and women, well into
ado les cent and adult life. It also spans gen era tions.
Un der nu tri tion that oc curs dur ing child hood, ado -
les cence, and preg nancy has an ad di tive nega tive im -
pact on the birth weight of in fants. Low- birthweight
(LBW) in fants who have suf fered in trau ter ine
growth re tar da tion (IUGR) as foe tuses are born un -
der nour ished and are at a far higher risk of dy ing in

the neo na tal pe riod or later in fancy. If they sur vive,
they are un likely to sig nifi cantly catch up on this lost
growth later and are more likely to ex pe ri ence a va ri -
ety of de vel op men tal defi cits. A low-birth weight in -
fant is thus more likely to be un der weight or stunted
in early life.

The con se quences of  be ing born un der nour ished
ex tend into adult hood. Epi de mi ol ogi cal evi dence from
both de vel op ing and in dus tri al ized coun tries now sug -
gests a link be tween foe tal un der nu tri tion and in creased 
risk of  vari ous adult chronic dis eases—the “foe tal ori -
gins of  dis ease hy pothe sis.”1
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FIGURE 1.1 : Nu tri tion through out the life cy cle

Source: Prepared by Nina Seres for the ACC/SCN-appointed Commission on the Nutrition Challenges of  the 21st Century.



Dur ing in fancy and early child hood, fre quent or
pro longed in fec tions and in ade quate in takes of  nu tri -
ents—par ticu larly en ergy, pro tein, vi ta min A, zinc, and
iron—ex ac er bate the ef fects of  foe tal growth re tar da -
tion. Most growth fal ter ing, re sult ing in un der weight
and stunt ing, oc curs within a rela tively short pe -
riod—from be fore birth un til about two years of  age.

Un der nu tri tion in early child hood has se ri ous
con se quences. Un der weight chil dren tend to have
more se vere ill nesses, in clud ing di ar rhoea and pneu -
mo nia. There is a strong ex po nen tial as so cia tion be -
tween the se ver ity of  un der weight and mor tal ity.2 It
has been es ti mated that out of  11.6 mil lion deaths
that oc curred in 1995 among chil dren un der five in
de vel op ing coun tries, 6.3 mil lion (54%) were as so ci -
ated with low weight- for- age. The ma jor ity of  these
deaths can be at trib uted to the po ten ti at ing ef fect of
mild to mod er ate un der nu tri tion.3 

The nu tri tion and health of  school- age chil dren in
de vel op ing coun tries have only re cently be gun to re -
ceive at ten tion. A long- standing as sump tion has been
that by school age a child has sur vived the most criti cal
pe riod and is no longer vul ner able. How ever, many of
the in fec tious dis eases af fect ing pre school chil dren per -
sist into the school years. Un til re cently, data on the nu -
tri tional status of  school- age chil dren were not rou -
tinely col lected, de spite grow ing evi dence, first, that
mal nu tri tion was wide spread in this age group, and sec -
ond, that these nu tri tional prob lems ad versely af fect
school at ten dance, per form ance, and learn ing.

In ado les cence, a sec ond pe riod of  rapid growth
may serve as a win dow of  op por tu nity for com -
pen sat ing for early child hood growth fail ure, al -
though the po ten tial for sig nifi cant catch- up at
this time is lim ited. Also, even if  the ado les cent
catches up on some lost growth, the ef fects of
early child hood un der nu tri tion on cog ni tive de vel -
op ment and be hav iour may not be fully re -
dressed.4 A stunted girl is thus most likely to be -
come a stunted ado les cent and later a stunted
woman. Apart from di rect ef fects on her health
and pro duc tiv ity, adult stunt ing and un der weight
in crease the chance that her chil dren will be born
with low birth weight. And so the cy cle turns.

It is im pera tive to pre vent foe tal and early child -
hood un der nu tri tion. Nu tri tion in ter ven tions in
preg nancy and early child hood can re sult in im -
prove ments in body size and com po si tion in ado les -
cents and young adults. Im prove ments in both
physi cal and in tel lec tual per form ance were also
found in a study by the In sti tute for Nu tri tion for
Cen tral Amer ica and Pan ama (INCAP).5

In vest ing in ma ter nal and child hood nu tri tion
will have both short- and long- term bene fits of  huge 
eco nomic and so cial sig nifi cance, in clud ing re duced
health care costs through out the life cy cle, in creased
edu ca bil ity and in tel lec tual ca pac ity, and in creased
adult pro duc tiv ity. No eco nomic analy sis can fully
cap ture the bene fits of  such sus tained men tal, physi -
cal, and so cial de vel op ment.

The life cy cle pro vides a strong frame work for
dis cuss ing the chal lenges fac ing hu man nu tri tion.
Al though in for ma tion is avail able on pre school chil -
dren in most re gions, the pau city of  data for other
age groups pre cludes sub- regional and re gional de -
scrip tions of  the nu tri tional prob lems faced at these
pe ri ods of  the life cy cle.

The causes of mal nu tri tion are com plex. Un der -
ly ing the im me di ate causes of mal nu tri tion will be a
fail ure of  ei ther the main food, health, or care pre con -
di tions for good nu tri tion. The widely used food-
 health- care con cep tual frame work, shown in Ap pen -
dix 1, of fers an ana lyti cal tool for por tray ing causes of
mal nu tri tion and is used through out this re port.

For the most part, the re sults in this Fourth Re port 
are pre sented ac cord ing to the re gions and sub-
 regions de fined by the United Na tions Popu la tion
Di vi sion. A list ing of  the coun tries within each sub-
 region is pro vided in Ap pen dix 2. These sub- regions
are dif fer ent from those used by the ACC/SCN
since 1987. The ob jec tive of  this change is to help
stan dard ize the use of  com mon re gions and sub-
 regions among UN agen cies. WHO be gan to use this 
clas si fi ca tion in 1993. Data de scribed in this chap ter
de rive from sta ble na tional popu la tions. The nu tri -
tional status of  refu gees and in ter nally dis placed
popu la tions is de scribed in Chap ter 5.

1.1 Intrauterine Growth
Retardation (IUGR)

IUGR re fers to foe tal growth that has been con strained 
by an in ade quate nu tri tional en vi ron ment in utero and,
thus char ac ter izes a new born that has not at tained its
growth po ten tial. These in fants are dis ad van taged be -
fore they en ter the world. Al though the clas si fi ca tion of  
IUGR is still based on in suf fi ciently stan dard ized ref er -
ence data,6 there are three dis tinct groups, as de picted in 
Fig ure 1.2. The ref er ence curve in this fig ure is the 10th

per cen tile of  a ref er ence popu la tion and takes into ac -
count ges ta tional age.

New borns in Group 1 are born af ter at least
37 weeks of  ges ta tion and weigh less than 2,500 g
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at birth. In most popu la -
tions this is the larg est
group of  new borns af fected
by in trau ter ine growth re -
tar da tion. Group 2 new -
borns are pre term and
weigh less than the 10th per -
cen tile at birth. New borns
in Group 3, a smaller group,
weigh less than the 10th per -
cen tile (fall be low the curve)
but have a birth weight greater
than 2,500 g.

In most cir cum stances
in de vel op ing coun tries, it is
not pos si ble to de ter mine
the ges ta tional age of  an in -
fant. Also, ref er ence curves
ad justed for ges ta tional age
are not widely em ployed.
There fore, low birth weight
(< 2,500 g) is of ten used as a
proxy for IUGR. In ci dence
rates of  low birth weight help to char ac ter ize nu tri tional 
status dur ing foe tal life for popu la tions, but they do not 
go far enough. This is be cause the in ci dence of  low
birth weight among pre term in fants will over es ti mate
poor growth due to nu tri tional causes (Group 2). On
the other hand, in ci dence rates of  low birth weight
among term in fants will un der es ti mate poor growth due 
to nu tri tional causes in term infants be cause not all in -
fants fal ling be low the 10th per cen tile ref er ence curve
are cap tured (that is, Group 3). In this re port we fo -
cus on the larg est group of  IUGR in fants, those in
Group 1, be cause this is the only group for which
rea sona bly good data are avail able.

Comparing Prevalences and Numbers

Ta ble 1.1 pres ents a pic ture of  IUGR glob ally and by 
re gion, as far as avail able data per mit. (Sta tis ti cal
meth ods are de scribed in Ap pen di ces 3 and 4.) In
the year 2000 it is es ti mated that 11.0% of  new borns 
in de vel op ing coun tries, or 11.7 mil lion in fants, have
low birth weight at term.a These chil dren are born
un der nour ished with lit tle chance of  fully catch ing
up. This is a ma jor global hu man de vel op ment prob -
lem with pro found short- and long- term con se -
quences for in di vidu als, com mu ni ties, and whole

popu la tions. Population- wide in ter ven tions aimed at 
pre vent ing foe tal growth re tar da tion are ur gently
needed in many de vel op ing coun tries.

Low birth weight at term is es pe cially com mon in
South Cen tral Asia, where 20.9% of  new borns are af -
fected; this sub- region ac counts for about 80% of  all
af fected new borns world wide. Low birth weight is also
com mon in Mid dle and West ern Af rica, where 14.9%
and 11.4% of  in fants have low birth weight at term, re -
spec tively. Data are not suf fi cient to pre pare es ti mates
for other parts of  Af rica. Low birth weight at term is
less com mon in Latin Amer ica and the Car ib bean than
in other parts of  the de vel op ing world. In ci dence rates
av er age 6.5% for this re gion as a whole and 6.2% for
South Amer ica. 

In all re gions the to tal number of  new borns
with IUGR is higher than the number af fected by
low birth weight. IUGR, de fined as all new borns fal -
ling be low the ref er ence curve in Fig ure 1.2, proba -
bly af fects about 24% or ap proxi mately 30 mil lion
new borns per year in de vel op ing coun tries.b,7

These es ti mates suf fer from im por tant quali ta -
tive and quan ti ta tive con straints ow ing to limi ta tions 
of  the avail able data. In some re gions only a small
pro por tion of  in fants are born in a health care fa cil -
ity where birth weight can be meas ured. How ever,

3

Chapter 1
Nutrition Throughout the Life Cycle

 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

22 26 30 34 38 42 46 

Gestational age (weeks) 

  Birthweight (g) 

10th percentile  
weight-for- 
gestational age 

Group 2 

Group 1 

Group 3 

FIGURE 1.2 : Dif fer ent types of  in trau ter ine growth
 retardation (IUGR)

Source: Adapted from 7.

a Low birth weight at term is also re ferred as “IUGR-LBW” in some pub li ca tions.
b This es ti mate is based on to tal live births for 1995. 



the es ti mates rep re sent a valid at tempt to quan tify
the mag ni tude and geo graphi cal dis tri bu tion of  foe -
tal un der nu tri tion for ad vo cacy and pub lic health
pur poses. The limi ta tions point to the need to im -
prove the avail abil ity and qual ity of  ges ta tional age
and birth weight data.

Causes

In de vel op ing coun tries, the ma jor de ter mi nants of
growth re tar da tion in utero are nu tri tional: in ade quate
ma ter nal nu tri tional status be fore con cep tion, short
ma ter nal stat ure (prin ci pally due to un der nu tri tion and
in fec tion dur ing child hood), and poor ma ter nal nu tri -
tion dur ing preg nancy (low ges ta tional weight gain, pri -
mar ily due to in ade quate die tary in take). Ma ter nal nu tri -
tion dur ing preg nancy is es pe cially im por tant. Low
preg nancy weight gain may ac count for more than 14% 
of  growth re tar da tion in utero; fur ther, in popu la tions

with a high preva lence of  short stat ure, low ma ter nal
height ac counts for about 18.5%.10 Preva lence rates are
high where pre- pregnancy weight- for- height is low—
un der nour ished women ob tain a greater bene fit than
other women from a given ges ta tional weight gain.11

Di ar rhoeal dis eases, in tes ti nal para si to sis, and
res pi ra tory in fec tions are com mon in de vel op ing
coun tries and may also have an im por tant im pact on
IUGR. These ill nesses may be as so ci ated with an im -
paired foe tal growth of, on av er age, 45 g per birth.12

Where it is en demic, ma laria is a ma jor de ter mi nant
of  IUGR. In fants born to women with pla cen tal
 malaria have a mean defi cit in birth weight of  about
170 g.13 Fur ther more, the ef fects of  ciga rette smok -
ing are be com ing a sig nifi cant fac tor in some de vel -
op ing coun tries.14

The im me di ate causes of  IUGR of ten op er ate
si mul ta ne ously with more deeply rooted un der ly ing
and ba sic causes. These causes re late to the care of
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TABLE 1.1 : Es ti mated in ci dence of  low birth weight and ex pected number of
 affected new borns, 2000

UN regions and
sub-regions

LBW (Groups 1 and 2)a LBW at term (Group 1)a

Incidence
(%)

Number
(thousand)

Incidence
(%)

Number
(thousand)

Af rica  n/a    n/a  n/a    n/a
  East ern  n/a    n/a  n/a    n/a
  Mid dle 21.3   853 14.9    597
  North ern  n/a   n/a  n/a    n/a
  South ern  n/a   n/a  n/a    n/a
  West ern 17.2  1,451 11.4    962
Asiab 18.0 13,774 12.3  9,344
  East ernb  5.8  1,250  1.9    409
  South Cen tral 28.3 10,917 20.9  8,062
  South- East 10.3  1,190  5.6    647
  West ern  8.3    417  4.5    226
Latin Amer ica and the Car ib bean 11.5  1,329  6.5    755
  Car ib bean 11.7     91  6.7     52
  Cen tral Amer ica 12.3    422  7.2    247
  South Amer ica 11.1    816  6.2    456
Oceaniac 15.0    29.2  9.8     19
  Mela ne sia 15.4     29  9.9     19
  Mi cro ne sia  n/a    n/a  n/a    n/a
  Poly ne sia  4.0    0.2  0.2   0.03
All de vel op ing coun triesd 16.4 17,436 11.0 11,677

Sources: 8 (in ci dence of  LBW); 7 (in ci dence of  LBW at term). Num ber of  new borns af fected was ob tained by ap -
ply ing in ci dence es ti mates to the to tal number of  live births, ob tained from 9.

Notes: Data for LBW and LBW at term re fer to birth weights < 2,500 g. n/a = not avail able be cause cov er age of  live 
births < 80%.

a Groups defined in Fig ure 1.2.
b Ex cludes Ja pan.
c Ex cludes Aus tra lia and New Zea land.
d Weighted av er age of  in ci dences in each coun try



women, ac cess to and qual ity of  health serv ices, en -
vi ron mental hy giene and sani ta tion, house hold food
se cu rity, edu ca tional status, and pov erty.

In in dus tri al ized coun tries, ciga rette smok ing is
the most im por tant de ter mi nant of  IUGR, fol lowed 
by low ges ta tional weight gain and low pre-preg nancy
body mass in dex.12 The etio logi cal roles of  pre-
 eclampsia, short stat ure, ge netic fac tors, and al co hol
and drug use dur ing preg nancy are well es tab lished
but are quan ti ta tively less im por tant. In in dus tri al -
ized coun tries, the con tri bu tion of  so cio eco nomic
fac tors to IUGR in ci dence re mains un known af ter
con trol ling for the fac tors dis cussed above.14

The etio logi cal roles of mi cro nu tri ents in IUGR 
re main to be clari fied in de vel op ing and in dus tri al -
ized coun tries. Some have ar gued that ran dom ized
tri als are re quired to de fine the pos si ble ef fects of
fo late, iron, cal cium, vi ta mins D and A, mag ne sium,
and zinc, es pe cially in de vel op ing coun tries.15  Others 
ar gue that the use of mul ti ple vi ta min and min eral
sup ple ments by women in de vel op ing coun tries is an 
im por tant strat egy to im prove mi cro nu tri ent status
and bene fit women’s health, preg nancy out come,
and child health.16 The NAS sug gests that a strat egy
to pro mote in creased con sump tion of mul ti ple mi -
cro nu tri ents si mul ta ne ously would be more ef fec tive 
than the pro mo tion of  a se lect few.17

Consequences

It has been es ti mated that for term in fants weigh -
ing 2,000–2,500 g at birth, the risk of neo na tal
death is four times higher than for in fants weigh -
ing 2,500–3,000 g, and ten times higher than for in -
fants weigh ing 3,000–3,500 g.18 In de vel op ing
coun tries with a high preva lence of low weight at
birth, IUGR in fants ac count for the ma jor ity of
neo na tal deaths. Al though the as so cia tion be -
tween IUGR and in creased mor tal ity is strong est
dur ing the im me di ate neo na tal pe riod (seven days),
it ex tends be yond this time. Fur ther more, there is
an in creased risk of di ar rhoea in term in fants be -
low 2,500 g and an in creased risk of pneu mo nia in
IUGR in fants in de vel op ing coun tries.18

IUGR has sig nifi cant long- term con se quences on
body size, com po si tion, and mus cle strength. IUGR
new borns in in dus tri al ized coun tries par tially catch up
rela tive to con trols dur ing the first two years of  life.
How ever, this is usu ally not enough to com pen sate for
pre na tal growth re tar da tion. These in fants will be about 
5 cm shorter and 5 kg lighter in adult hood.19–21 In
 Guatemala, IUGR new borns also showed par tial
catch- up dur ing the first two years of  life and then

main tained their achieved place in the growth dis tri bu -
tion. Gua te ma lan IUGR in fants were shorter, lighter,
and weaker than non- IUGR con trols as ado les cents
and young adults and were also about 5 cm shorter and
5 kg lighter as adults.22

Some, but not all, stud ies evalu at ing neu ro de vel -
op men tal out comes in IUGR in fants have shown
the pres ence of  neu ro logi cal dys func tion, par ticu -
larly in males of  low so cio eco nomic status. Neu ro -
logi cal dys func tion is as so ci ated with at ten tion defi -
cits, hy per ac tiv ity, clum si ness, and poor school
per form ance.23 The ef fects on cog ni tive de vel op -
ment and be hav iour in the first six years of  life are
still un clear, al though defi cits in cog ni tion have been
found in chil dren with very low birth weights.24

Most im mune func tions have been shown to be
im paired in IUGR in fants. The greater the foe tal
growth re tar da tion, the greater the im pair ment of
the im mune com pe tence. This im pair ment may be
sus tained through child hood.25–27 One study links
dis pro por tion ate foe tal growth to al tered im mu no -
globu lin E con cen tra tions in adult life,28 and an other 
links it to auto im mune thy roid dis ease.29

There is evi dence of  as so cia tions be tween re tarded 
foe tal growth and blood pres sure, noninsulin-
 dependent dia be tes, coro nary heart dis ease, and can cer
in adult life. Bark er’s foe tal ori gins of  dis ease hy pothe sis 
pos its that nu tri tional in sults dur ing criti cal pe ri ods of
ges ta tion and early in fancy, fol lowed by rela tive af flu -
ence, in crease the risks of  chronic dis eases in adult -
hood as de scribed in Box 1.1.1 The nu tri tion tran si -
tion—that is, the shifts in die tary pat terns and life style
that have re sulted from ur bani za tion and rapid eco -
nomic de vel op ment—may ac cel er ate the emer gence
of  adult con se quences of  early un der nu tri tion.30

1.2 Undernutrition in
Preschool Children

This sec tion de scribes the es ti mated preva lence and
number of  pre school (un der five years old) chil dren
suf fer ing from stunt ing, un der weight, and wast ing at 
global, re gional, and sub- regional lev els. 

Defining Indices and Indicators
• Stunt ing. The an thro pomet ric in dex height-

 for- age re flects lin ear growth achieved pre- and
post na tally with its defi cits in di cat ing long- term, 
cu mu la tive ef fects of in ade quate nu tri tion
and/or health. Short ness in height re fers to low
height- for- age that may re flect ei ther nor mal
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The Foe tal Ori gins of Dis ease

Genes pro vide a gen eral rec ipe for mak ing a hu man be ing, but the hu man be ing 
is de ter mined by the in gre di ents pro vided by the mother.

—David Barker

The “foe tal ori gins of adult
dis ease” hy pothe sis origi -
nated in the 1980s when

Pro fes sor David Barker of the Uni ver sity of
South amp ton noted a link be tween low birth -
weight and the in ci dence of car dio vas cu lar dis -
ease among middle- aged men and women born
in the United King dom. More than 30 stud ies
around the world have in di cated that low-
 birthweight term in fants have a higher in ci dence
of hy per ten sion later in life than those with a nor -
mal birth weight, in de pend ent of adult so cial class 
and other adult risk fac tors as smok ing, drink ing,
and over eat ing. Low birth weight, as well as thin -
ness at birth, has also been cor re lated with glu -
cose in tol er ance in child hood and noninsulin-
 dependent dia be tes in later life.

In one stark ex am ple, semi- starved Dutch
women in the clos ing stages of  World War II
gave birth to chil dren who as adults were es pe -
cially vul ner able to dia be tes, high blood pres sure,
and coro nary heart dis ease. This re la tion ship was
found to be par ticu larly strongly as so ci ated with
preg nan cies that were sub jected to food short -
ages in the third tri mes ter of  preg nancy.

The “Barker hy pothe sis” pos its that ma ter -
nal die tary im bal ances at criti cal pe ri ods of  de vel -
op ment in utero can trig ger an adap tive re dis tri bu -
tion of  foe tal re sources, in clud ing growth
re tar da tion. Such ad ap ta tions af fect foe tal struc -
ture and me tabo lism in ways that pre dis pose the
in di vid ual to later car dio vas cu lar and en do crine
dis eases. The cor re la tion be tween low birth -
weight and later car dio vas cu lar dis ease and

dia be tes may arise from the fact that nu tri tional
dep ri va tion in utero pro grammes a new born for a
life of  scar city. Prob lems arise when the child’s
sys tem is later con fronted by a world of  plenty.

Re cent stud ies have shown a link with im mune
sys tem de vel op ment and sub se quent risk of
infection- related mor tal ity in adult hood. A 1997
analy sis of  over a thou sand deaths in one Gam bian
com mu nity has shown that in fants born in the wet
sea son were ten times more likely than in fants born
in the dry sea son to die pre ma turely in adult hood,
mainly from in fec tions. The dif fer ence was mani -
fested only af ter ado les cence. This phe nome non
may be due to ab nor mal growth of  the thy mus
gland (im mune cell pro ducer) or the lymph sys tem
(im mune cell trans porter) dur ing preg nancy.31

With re gard to fu ture re search, there is a need
to prog ress be yond epi de mi ol ogi cal as so cia tions to
greater un der stand ing of  the cel lu lar and mo lecu lar
pro cesses that un der lie them. We need to know
what fac tors limit the de liv ery of  nu tri ents and oxy -
gen to the hu man foe tus, how the foe tus adapts to a
lim ited sup ply, how these ad ap ta tions pro gramme
the struc ture and physi ol ogy of  the body, and by
what mo lecu lar mecha nisms nu tri ents and hor -
mones al ter gene ex pres sion. Fur ther re search re -
quires a strat egy of  in ter de pend ent clini cal, ani mal,
and epi de mi ol ogi cal stud ies.

The foe tal ori gins of  dis ease pro vide even
greater jus ti fi ca tion for pri ori tiz ing nu tri tion of  girls
and women, for avoid ing in utero and post utero nu tri -
tional im bal ances, and for smooth ing nu tri tion tran -
si tions. Es sen tially it calls for a long- term life cy cle
ap proach to nu tri tion im prove ment. n

BOX 1.1



varia tion in growth or a defi cit in growth. Stunt -
ing re fers to short ness that is a defi cit or lin ear
growth that has failed to reach ge netic po ten tial
as a re sult of poor diet and dis ease. Stunt ing is
de fined as low height- for- age at < –2 stan dard
de via tions (SD) of the me dian value of the Na -
tional Cen ter for Health Sta tis tics/World
Health Or gani za tion (NCHS/WHO) in ter na -
tional growth ref er ence.2 Se vere stunt ing is de -
fined as < –3 SD.

• Un der weight. The an thro pomet ric in dex weight-
for-age rep re sents body mass rela tive to age.
Weight- for- age is in flu enced by the height and
weight of a child and is thus a com pos ite of
stunt ing and wast ing, mak ing in ter pre ta tion of
this in di ca tor dif fi cult. In the ab sence of wast ing, 
both weight- for- age and height- for- age re flect
the long- term nu tri tion and health ex pe ri ence of
the in di vid ual or popu la tion. Un der weight re fers 

to a defi cit and is de fined as low weight- for- age
at < –2 SD of the me dian value of the NCHS/
WHO in ter na tional ref er ence.2

• Wast ing de scribes a re cent and se vere pro cess
that has pro duced a sub stan tial weight loss, usu -
ally as a con se quence of acute short age of food
and/or se vere dis ease. Chronic die tary defi cit or
dis ease can also lead to wast ing. The an thro -
pomet ric in dex weight- for- height re flects body
weight rela tive to height. Wast ing re fers to low
weight- for- height at < –2 SD of the me dian
value of the NCHS/WHO in ter na tional
weight- for- height ref er ence. Se vere wast ing is
de fined as < –3 SD. The sta tis ti cally ex pected
preva lence of wast ing (as with un der weight and
stunt ing) is be tween 2 and 3%, given the nor mal
dis tri bu tion of wast ing rates.2 This in di ca tor is
used ex ten sively in emer gency set tings.
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A Growth Curve for the 21st Cen tury

In fants fed ac cord ing to WHO
rec om men da tions and liv ing in
con di tions that fa vour the

achieve ment of ge netic growth po ten tial grow
less rap idly than the NCHS/WHO In ter na tional
Growth Ref er ence,2 par ticu larly af ter 4–6
months. A sig nifi cant dis crep ancy of ap proxi -
mately half a stan dard de via tion in es ti mated
height status arises im me di ately be fore and af ter
24 months of age. The dis tri bu tions of weight-
 for- age and weight- for height are skewed, re flect -
ing a sub stan tial level of child hood obe sity. These 
draw backs led a WHO Ex pert Com mit tee on
Physi cal Status in 1995 to rec om mend the de vel -
op ment of a new growth ref er ence.

A mul ti coun try growth ref er ence study spe -
cifi cally de signed for this pur pose was launched
in 1997. De pend ing on the avail abil ity of  funds,
data col lec tion is ex pected to be com plete in
2003. The study is be ing un der taken in seven
coun tries in di verse geo graphi cal ar eas, us ing
sam ples of  in fants and chil dren whose care giv ers 

fol low rec og nized health rec om men da tions.32

The re search de sign com bines a lon gi tu di nal
study from birth to 24 months of  age of  300
new borns per coun try, with a cross- sectional
study of  1,400 chil dren aged 18–71 months per
site. More than 13,000 healthy in fants and chil -
dren will be in volved in the study.

The new in ter na tional growth ref er ence will
achieve sev eral aims. Most im por tant, it will pro -
vide a sci en tifi cally re li able de scrip tor of  physio-
l ogic growth and a pow er ful tool for child health
ad vo cates. This will be achieved by ap ply ing the
high est sci en tific rigor in a com plex field- based
proj ect. An other ob jec tive will be to stress that
hu man growth dur ing the first five years of  life is
very simi lar across groups of  chil dren of  dif fer -
ent eth nic back grounds. Equally im por tant, the
new growth ref er ence will set growth of  the
breast fed in fant as the stan dard to match. Fu ture
preva lence es ti mates based on the new ref er ence
will clearly be af fected to the ex tent that the new
ref er ence dif fers from the cur rent one. n

BOX 1.2



Comparing Prevalences and Numbers

Ta ble 1.2 and Ta ble 1.3 show the es ti mated preva -
lences and num bers of  stunted and un der weight
 children, re spec tively, for the UN re gions and sub-
 regions.c Mul ti level mod el ling—the same sta tis ti cal
method de scribed in the Third Re port—was used for
this re port to de velop the trend pro jec tions for both
stunt ing and un der weight. These ta bles were pre pared 
for the ACC/SCN by the De part ment of Nu tri tion
for Health and De vel op ment of WHO. All sur vey
data were taken from the WHO Global Da ta base on
Child Growth and Mal nu tri tion.33 The lat est avail able
na tional preva lence rates ap pear in Ap pen dix 5. The
na tional sur vey data are of  vari able qual ity, and some
sur veys are more than ten years old.

Data were avail able from at least one sur vey for
107 coun tries for the es ti ma tion of  stunt ing preva -
lences and from 108 coun tries for the es ti ma tion of
un der weight preva lences. Data were avail able from
at least two sur veys for 65 coun tries for es ti ma tion
of  trends in stunt ing. For trends in un der weight,
data were avail able from two sur veys for 68 coun -
tries. There are no dif fer ences in preva lence rates for

boys and girls for stunt ing, un der weight, or wast ing,
so re sults are not dis ag gre gated by gen der.

Es ti mates of  the num bers of  un der nour ished
pre school chil dren were de rived by ap ply ing the es ti -
mated preva lences to the es ti mated to tal pre school
popu la tion for each re gion and sub- region taken
from UN popu la tion pro jec tions.9 Thus, es ti mates
of  num bers cover all coun tries within re gions, in -
clud ing those that did not have a sur vey to con trib -
ute to the preva lence es ti mate.

STUNTING

In 2000, it is es ti mated that 32.5% of  chil dren un der
five in de vel op ing coun tries are stunted. There has
been a steady im prove ment since 1980 when the es -
ti mated global preva lence was nearly one half
(47.1%). By 2005, the es ti mated global preva lence
will be fur ther re duced to about 29.0%. Still, the
num bers are ex tremely high. Some 182 mil lion pre -
school chil dren will be stunted in 2000, de creas ing to 
about 165 mil lion in 2005. More than two- thirds
(70%) of  these chil dren live in Asia (of  which 61%
are in South Cen tral Asia), while some 24% live in
Sub- Saharan Af rica.
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TABLE 1.2 : Es ti mated preva lence and number of  stunted chil dren, 1980–2005

UN regions and
sub-regions

Prevalence of  stunting (%) Number stunted (million)

1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005

Af rica 40.5 39.2 37.8 36.5 35.2 33.8  34.78  38.51  41.68  44.51  47.30  49.40
East ern 46.5 46.9 47.3 47.7 48.1 48.5  12.88  14.83  17.13  19.28  22.03  24.41
North ern 32.7 29.6 26.5 23.3 20.2 17.0   6.01   6.01   5.55   4.90   4.44   3.86
West ern 36.2 35.8 35.5 35.2 34.9 34.6   9.04  10.51  11.99  13.47  14.74  16.03

Asia 52.2 47.7 43.3 38.8 34.4 29.9 173.37 169.72 167.66 143.49 127.80 110.19
South Cen tral 60.8 56.5 52.2 48.0 43.7 39.4  89.36  93.45  93.36  83.62  78.53  72.28
South- East 52.4 47.5 42.6 37.7 32.8 27.9  27.71  26.47  24.24  21.51  18.94  15.78

Latin Amer ica and the
Car ib bean 25.6 22.3 19.1 15.8 12.6  9.3  13.19  11.87  10.38   8.59   6.82   5.11

Car ib bean 27.1 24.4 21.7 19.0 16.3 13.7   0.92   0.86   0.81   0.71   0.61   0.51
Cen tral Amer ica 26.1 25.6 25.0 24.5 24.0 23.5   3.87   3.81   3.87   3.94   3.92   3.82
South Amer ica 25.1 21.1 17.2 13.2  9.3  5.3   8.38   7.35   6.05   4.55   3.16   1.84

Oceania  n/a  n/a  n/a  n/a  n/a  n/a    n/a    n/a    n/a    n/a    n/a    n/a
All de vel op ing coun tries 47.1 43.4 39.8 36.0 32.5 29.0 221.35 220.10 219.73 196.59 181.92 164.70

Source: 34. 
Notes:  Stunt ing is de fined as low height- for- age at < –2 stan dard de via tions of  the me dian value of  the NCHS/WHO in ter na tional

growth ref er ence.  n/a = not avail able.

c The ma jor ity of the es ti mated preva lences can not be com pared with those pub lished in the Third Re port  be cause of the dif fer ent com po -
si tion of re gions. How ever, the es ti mated preva lence for all de vel op ing coun tries and for South Amer ica can be com pared with the Third
Re port. In both cases, the con fi dence in ter vals of the es ti mates do in clude the mid point es ti mates; thus there is con sis tency be tween the
two re ports.



As pre vi ously re ported,35 lev els of  stunt ing vary
across re gions. The high est lev els of  stunt ing are es ti -
mated for East ern Af rica, where on av er age 48.1% of
pre school chil dren are af fected in 2000. This re gion in -
cludes Ethio pia, where a na tional sur vey in 1992 found
that 64.2% were stunted. Na tional sur veys in Ma lawi
(1995) and Zam bia (1996/97) found stunt ing preva -
lences of  48.3% and 42.4%, re spec tively. In East ern
Africa, stunt ing is in creas ing at 0.08 per cent age points
per year. This trend, to gether with high popu la tion
growth rates, trans lates into larger num bers of  East Af -
ri can chil dren stunted each year. Over the pe riod 2000
to 2005, num bers are ex pected to in crease from about
22 to 24.4 mil lion pre school chil dren stunted.

Al though stunt ing is wide spread in South Cen tral
Asia, the trend in this re gion is to wards im prove ment.
South Cen tral Asia in cludes Af ghani stan, Bang la desh,
In dia, and Paki stan, which all have high lev els of  child
un der nu tri tion. Cen tral Asian coun tries, for merly part 
of  the So viet Un ion, are also in cluded in this re gion.
These coun tries re port sur pris ingly high preva lences
of  stunt ing: Kyr gyz stan, 24.8% in 1997, and Uzbeki -
stan, 31.3% in 1996. The es ti mated preva lence for
South Cen tral Asia as a whole in 2000 is 43.7%. This
rate is de creas ing by 0.85 per cent age points per year.
The number of  stunted chil dren de clined over the
1990s. If  this trend con tin ues, about 6.25 mil lion
fewer chil dren will be stunted in South Cen tral Asia by 
2005 com pared with 2000.

The West ern Af ri can sub- region has a much lower
es ti mated preva lence than ei ther East ern Af rica or
South Cen tral Asia: 34.9% in 2000. How ever, the
preva lence has stag nated over re cent years, and popu la -
tion num bers are in creas ing. The number of  stunted
chil dren in this re gion there fore con tin ues to rise. Be -
tween 2000 and 2005, the number of  stunted chil dren
will in crease by about one and a half mil lion. To a large
ex tent the trend in this sub- region will be driven by Ni -
ge ria, which has by far the larg est child popu la tion in
this group of  coun tries. For South ern Af rica, the sub-
 regional preva lence of  stunt ing is 23.7%, ac cord ing to
sur veys car ried out in Le so tho, Na mibia, and South
 Africa.d It was not pos si ble to es ti mate a trend for this
sub- region, ow ing to lack of  re peated sur veys. Na tional 
preva lences docu mented in the most re cent sur veys
avail able for four of  the five coun tries in this sub-
 region range from 22.5% in South Af rica (1994–95) to
44% in Le so tho (1996).

About one- third (32.8%) of  South- East Asian
pre school chil dren are stunted in 2000. This re gion
has been ex pe ri enc ing the high est rate of  im prove -
ment, at 0.98 per cent age points per year, or a 10-
 percentage- point re duc tion be tween 1990 and 2000.
This means that the number of  chil dren stunted is
fal ling stead ily and will con tinue to do so; it is pro -
jected to drop by more than 3 mil lion be tween 2000
and 2005. Still, some 19 mil lion chil dren in this re -
gion are stunted in 2000. The ef fects of  the fi nan cial
cri sis in this re gion are dis cussed in sec tion 4.2.

About one in five pre school chil dren in North -
ern Af rica is stunted, trans lat ing into some 4.4 mil -
lion chil dren. The steady de cline in both preva lences
and num bers is fore cast to con tinue, re sult ing in a
 3-percentage-point de cline be tween 2000 and 2005.
This re gion com prises seven North Af ri can coun -
tries, as well as the Su dan. (There are about 4 mil lion
in ter nally dis placed per sons in the Su dan, fami lies
nor mally not reached dur ing na tional nu tri tion sur -
veys.) Egypt, with the larg est child popu la tion in this
sub- region, may drive the over all pat tern of  im -
prove ment in the com ing years for this group of
coun tries. The most re cent sur vey in Egypt
(1997–98) shows that about 24.9% of  pre school
chil dren are stunted.

The es ti mated preva lence for Latin Amer ica and 
the Car ib bean as a whole (12.6%) con tin ues to de -
cline, by an av er age of  0.79 per cent age points per
year in South Amer ica. By 2005 only 5.3% of  South
Ameri can pre school chil dren will be stunted. As dis -
cussed later in this re port, un der nu tri tion is be ing re -
placed by over weight in some South Ameri can coun -
tries. Cen tral Amer ica, how ever, has an es ti mated
preva lence of  24.0% and no sig nifi cant im prove -
ment fore cast over the next five years. In deed the
num bers of  stunted chil dren in Cen tral Amer ica
have re mained about con stant from 1980 to 2000.

UNDERWEIGHT

Un der weight, due to chronic un der nu tri tion or to wast -
ing or to both, af fects fewer chil dren glob ally than
stunt ing. How ever, un der weight is still wide spread
among developing- country chil dren. In 2000 it is es ti -
mated that 26.7% of  pre school chil dren in de vel op ing
coun tries are un der weight. Un der weight has de clined
stead ily since 1980, when 37.4% of  the world’s pre -
school chil dren were un der weight. The global
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d This sub- regional preva lence is based on sur vey data, not on the model em ployed for all other es ti mates, be cause there is in suf fi cient
 recent sur vey cov er age in this sub- region.



preva lence will reach 24.3% by 2005. Global num bers
will de crease from 150 mil lion to 138 mil lion be tween
2000 and 2005. The ma jor ity of  un der weight chil dren
(52%) live in South Cen tral Asia.

South Cen tral Asia is the worst af fected sub-
 region, with some 43.6% of  chil dren un der weight.
This trans lates into al most 79 mil lion chil dren un -
der weight. How ever, preva lence and num bers con -
tinue to de cline. By 2005 the es ti mated preva lence
will drop a fur ther 3.6% to 40.0%. The number of
un der weight chil dren has been de creas ing since
about 1990 and is ex pected to con tinue. By 2005
some 5 mil lion fewer chil dren will be un der weight.

Both West ern and East ern Af rica have lower
preva lences (36.5% and 35.9% re spec tively) than
South Cen tral Asia, but the situa tion is de te rio rat -
ing. Coun tries of East ern Af rica are ex pe ri enc ing
a rise in un der weight of  0.56 per cent age points
per year, or a full 5- percentage- point in crease be -
tween 1995 and 2005. Dur ing this pe riod num bers
have in creased by about 6 mil lion. The trend in
East ern Af rica is very wor ry ing. West ern Af rica
has seen an in crease of  0.32 per cent age points per
year in re cent years. The in crease in un der weight
among West ern Af ri can chil dren is ex plained in
part by the high rates of  wast ing in this re gion, dis -
cussed be low.

There is much less un der weight among North Af -
ri can chil dren (14.0%). This re gion is more simi lar to
the Car ib bean (11.5%) and Cen tral Amer ica (15.4%)
than to ei ther Af rica or Asia. Un der weight in South

Amer ica will have been elimi nated by 2005, when the
re gional preva lence es ti mate reaches 2.3%. Simi lar
prog ress is not be ing achieved in Cen tral Amer ica,
where there has been no im prove ment over the past 20
years in ei ther preva lence or num bers. In South- East
Asia the es ti mated preva lence, which has been fal ling
stead ily since 1980, is fore cast to de crease fur ther by
2005 to 25.3%. Still, some 14 mil lion chil dren in South-
East Asia will be un der weight.

The World Sum mit for Chil dren set a global goal 
of  halv ing se vere and mod er ate mal nu tri tion among
chil dren un der five be tween 1990 and 2000. Our
analy sis in di cates that only South Amer ica will have
achieved this goal. In this re gion the over all rate has
de creased from 8.2% in 1990 to 3.2% in 2000. Pro -
gress has been steady and sig nifi cant in South Cen -
tral Asia (from 50.9% to 43.6%), but the rate of
prog ress is all too slow. North ern Af rica, with higher 
mean house hold in comes, has seen very slow prog -
ress, from 15.6% to 14.0%. In other parts of  Af rica,
8.4 mil lion more chil dren are un der weight now than
in 1990.

WASTING

An es ti mated 50 mil lion pre school chil dren were
wasted in 1995 (Ta ble 1.4). Wast ing is not as com -
mon as stunt ing or un der weight in any re gion; the
global preva lence is about 9.4%. Wast ing rates can
change rap idly, how ever, es pe cially in situa tions of
emer gency food short age and popu la tion dis place -
ment. This is dis cussed fur ther in sec tion 5.1.
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TABLE 1.3 : Es ti mated preva lence and number of  un der weight pre school chil dren, 1980–2005

UN regions and
sub-regions

Prevalence of  underweight (%) Number underweight (million)

1980 1985 1990 1995 2000 2005 1980 1985 1990 1995 2000 2005

Af rica 26.2 26.7 27.3 27.9 28.5 29.1 22.47 26.30 30.11 34.03 38.32 42.45
East ern 24.9 27.7 30.4 33.2 35.9 38.7 6.92 8.76 11.03 13.42 16.47 19.48
North ern 17.5 16.4 15.6 14.8 14.0 13.2 3.22 3.32 3.27 3.11 3.08 2.99
West ern 30.1 31.7 33.3 34.9 36.5 38.1 7.51 9.29 11.23 13.34 15.41 17.66

Asia 43.9 40.2 36.5 32.8 29.0 25.3 145.95 142.95 141.31 121.03 107.91 93.16
South Cen tral 58.1 54.5 50.9 47.3 43.6 40.0 85.35 90.06 90.90 82.40 78.49 73.48
South- East 43.5 39.9 36.2 32.6 28.9 25.3 23.00 22.21 20.60 18.56 16.68 14.27

Latin Amer ica and the
Car ib bean 14.2 12.2 10.2 8.3 6.3 4.3 7.32 6.50 5.57 4.48 3.40 2.35

Car ib bean 22.9 20.1 17.2 14.4 11.5 8.7 0.78 0.71 0.65 0.54 0.43 0.32
Cen tral Amer ica 15.1 15.2 15.2 15.3 15.4 15.4 2.24 2.26 2.36 2.46 2.52 2.51
South Amer ica 13.2 10.7 8.2 5.7 3.2 2.3 4.40 3.71 2.88 1.96 1.08 0.80

Oceania n/a n/a n/a n/a n/a n/a   n/a   n/a   n/a   n/a   n/a   n/a
All de vel op ing coun tries 37.4 34.7 32.1 29.2 26.7 24.3 175.74 175.75 176.99 159.55 149.63 137.95

Source: 34.
Notes: Un der weight is de fined as low weight- for- age at < –2 stan dard de via tions of  the me dian value of  the NCHS/WHO in ter na -

tional growth ref er ence. n/a = not avail able.



These up dated re sults are simi lar to those pub -
lished by WHO in 1997,e but there has been a sub -
stan tial in crease in wast ing among West ern Af ri can
chil dren. This in crease helps ex plain the high rates
of  un der weight in these coun tries. West ern Af rica
and South Cen tral Asia have the high est preva lences
of  wast ing (both about 15.5%) fol lowed by South-
 East Asia (10.4%). Cen tral Amer ica pres ents low lev -
els, and South Amer ica and South ern Af rica are
close to the sta tis ti cally ex pected preva lence, im ply -
ing that wast ing is not com mon in these chil dren.

Exploring the Changes in Preschool
Nutrition in Sub-Saharan Africa

The re gion that has seen the least over all im prove -
ment in the nu tri tional status of  its chil dren is Sub-
 Saharan Af rica, where one- half  of  the 25 coun tries
with more than one na tional sur vey in di cated a rise
in stunt ing rates.35

What ex plains the dif fer ential prog ress across
coun tries in re duc ing child mal nu tri tion and the slow 
prog ress of  this re gion as a whole? The causes of
child mal nu tri tion are com plex, mul ti di men sional,
and in ter re lated, rang ing from fac tors as fun da men -
tal as po liti cal in sta bil ity and slow eco nomic growth
to those as spe cific in their mani fes ta tion as res pi ra -
tory in fec tion and di ar rhoeal dis ease. This is well il -
lus trated by the frame work in Ap pen dix 1. De ter mi -
nants also dif fer con sid era bly across geo graphi cal
ar eas. None the less, us ing cross- country re gres sion
analy sis it is pos si ble to gain a gen eral sense of  the
rela tive im por tance and con tri bu tion of  some broad
causal fac tors for the de vel op ing world as a whole. A
re cent study un der took such an analy sis us ing na -
tional un der weight preva lence rates col lected from
1970 to 1995 for chil dren un der five years of  age.36

This IFPRI study, which is de scribed in Ap pen dix 6,
found that women’s edu ca tional and so cial status,
na tional per cap ita food avail abil ity, and ac cess to
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TABLE 1.4 : Preva lence and number of  wasted pre school chil dren, 1995

UN regions and
sub-regions

Survey countries/
total countriesa

Population covered
by surveys (%)

Prevalence of
wasting (%)

Number wasted
(million)

Af rica  43/53 94.5  9.6 11.06
East ern  16/17 95.8  7.0  2.74
Mid dle    5/9 84.6  8.6  1.36
North ern    6/6 99.8  7.2  1.46
South ern    4/5 95.9  2.9  0.17
West ern  12/16 94.2 15.6  5.33

Asia  31/46 93.7 10.4 37.87
East ern    2/4 94.4  3.4  3.73
South Cen tral  12/14 99.2 15.4 27.27
South- East   5/10 84.0 10.4  5.75
West ern  12/18 70.7  5.1  1.12

Latin Amer ica and the
Car ib bean  21/31 97.2  2.9  1.59

Car ib bean   4/13 64.8  n/a  n/a
Cen tral Amer ica    7/8 99.8  4.9  0.79
South Amer ica  10/12 99.6  1.8  0.64

Oceania    n/a  n/a  n/a  n/a
De vel op ing coun tries 99/147 94.1  9.4 50.59

Source: 34.
Notes: Wast ing is de fined as low weight- for- height at < –2 stan dard de via tions of  the me dian value of  the

NCHS/WHO in ter na tional growth ref er ence. n/a = not avail able be cause of  in suf fi cient data.
a Num ber of  coun tries that have na tional sur veys out of  the to tal number of  coun tries for each sub- region.

e In 1997, WHO re ported sub- regional, re gional, and global es ti mates for the preva lence and number of wasted chil dren un der five years
old for 1995.33 These es ti mates were de rived from na tion ally rep re sen ta tive data us ing a weighted preva lence ap proach for sub- regions
where the pro por tion of chil dren cov ered by na tional sur veys was at least 70%. For this Fourth Re port, WHO has up dated these 1995 es ti -
mates on the ba sis of re cent data (as of June 1999), al though the me dian sur vey year for the coun tries that have na tion ally rep re sen ta tive
data does not per mit an es ti mate be yond 1995.



safe wa ter were im por tant un der ly ing de ter mi nants
of  child nu tri tional status at a global level.

In a fur ther analy sis for Sub-Sa ha ran Af rica, coun -
tries for which data over time were avail able for some
por tion of  the 1970 to 1995 pe riod were di vided into
two groups: (1) those with pe ri ods of  de creased preva -
lence (“im prov ing”) and (2) those with pe ri ods of  in -
creased un der weight preva lence (“de te rio rat ing”). Ap -
pen dix 7 lists the coun tries and time pe ri ods.

Ta ble 1.5 re ports the dif fer ences across the two
groups in un der weight rates and in the fac tors iden ti -
fied as im por tant de ter mi nants of  un der weight in
the pre ced ing global analy sis. The av er age de crease
in un der weight preva lence for the “im prov ing”
group is 5.5 per cent age points, while the av er age in -
crease for the “de te rio rat ing” group is 6.0 per cent -
age points. When the in ter group dif fer ences among
the po ten tial de ter mi nants were ex am ined, two were
found to be sta tis ti cally sig nifi cant: dif fer ences in
women’s rela tive status and in per cap ita die tary en -
ergy sup ply.

The proxy vari able for women’s rela tive
status—the ra tio of  fe male life ex pec tancy to male
life ex pec tancy—ac tu ally de clined for both groups,
but the de cline for the “de te rio rat ing” group was
five times larger than that for the “im prov ing”
group. One would ex pect such de clines in women’s
rela tive status to have had a nega tive im pact on child

nu tri tion for both groups, wip ing out some of  the
gains made through im prove ments in the other fac -
tors con sid ered. Coun tries that are bet ter able to
pro tect women’s status rela tive to men’s will be more
likely to ex pe ri ence im prove ments in child nu tri -
tional status.

The fe male sec on dary en roll ment rate im proved 
for both sets of  coun tries. The in crease in the en roll -
ment rate for the “im prov ing” group is more than
dou ble that of  the “de te rio rat ing” group, al though
this dif fer ence is not sta tis ti cally sig nifi cant. 

Dif fer ences in food avail abil ity were very im por -
tant. “Im prov ing” coun tries had an av er age in crease
in per cap ita die tary en ergy sup ply of  82 ki lo calo ries, 
com pared with an av er age de crease of  92 ki lo calo -
ries in the other group. In the case of  na tional in -
come, “im prov ing” coun tries had an av er age in -
crease in per cap ita gross do mes tic prod uct (GDP)
of US$175, com pared with an av er age de crease of
US$82 in the other group, al though the dif fer ence
was not sta tis ti cally significant. Na tional in come is a
de ter mi nant of  in vest ment in health en vi ron ments,
edu ca tion, im prove ments in women’s status, and
food sup plies. Slow prog ress in both food avail abil -
ity and na tional in come in this re gion is a re sult not
only of  rapid popu la tion growth, but also of  con -
flict, the debt bur den, and the HIV/AIDS epi demic
(not meas ured in this analy sis).
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TABLE 1.5 : Com pari son of  Sub- Saharan Af ri can coun tries with pe ri ods of  in creased ver sus
 decreased un der weight rates over 1970–95

Group means
P-value for

significance of
difference in
group means

Countries with periods of
decreased underweight

prevalence (n = 18)

Countries with periods of
increased underweight

prevalence (n = 18)

Change in un der weight rate (per cent age
points)   –5.5    6.0 .000*

Change in popu la tion with ac cess to
safe wa ter (%)    7.4    8.4 .819 

Change in fe male sec on dary school
en roll ment rate (%)    5.4    2.0 .122 

Change in ra tio of  fe male life ex pec-
tancy to male life ex pec tancy (proxy
for women’s rela tive status) –.0025 –0.119 .020*

Change in per cap ita die tary en ergy 
sup ply (ki lo calo ries)     82    –92 .008*

Change in per cap ita gross do mes tic
prod uct (US$ pur chas ing price par ity)    175    –82 .141 

Change in de moc racy (in dex from 1 to
7, 1 = least demo cratic)    0.5    0.8 .488 

Source: Based on 36.
*Sta tis ti cally sig nifi cant at least at 5% sig nifi cance level.



In sum,  this study re veals that the rea sons why
child un der nu tri tion in many Sub- Saharan Af ri can
coun tries has in creased over the last 25 years—and why 
the re gion as a whole has pro gressed very lit tle—are as -
so ci ated with de clines in women’s rela tive status, slow
prog ress in im prov ing women’s edu ca tional at tain ment, 
and low per cap ita food avail abil ity and in come.

1.3 The Growth of  School-Age
Children

The physi cal growth of  school chil dren aged six to
nine years of  age is the re sult of  both en vi ronmen tal

and ge netic fac tors and the in ter ac tion be tween
these fac tors.42 In poor popu la tions the main fac tors
af fect ing the physi cal growth of  school- age chil dren
are en vi ron mental fac tors ex pe ri enced be fore pu -
berty.43 These in clude poor food con sump tion pat -
terns, ill ness, lack of  sani ta tion, and poor health and
hy giene prac tices.

The po ten tial for catch- up growth among
stunted chil dren is thought to be lim ited af ter age
two, par ticu larly when chil dren re main in poor en vi -
ron ments.44 A re cent study in the Phil ip pines has
shown that some catch- up be tween the ages of  two
and eight and a half  years is fea si ble for chil dren who 
were not born with low birth weight or se verely
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Over weight in Chil dren

In in dus tri al ized coun tries sev -
eral stud ies re port in creas ing
preva lence of obe sity in chil -

dren. Some 23.7% of U.S. pre school chil dren are
over weight, and 7.4% are obese.37 In de vel op ing
coun tries, such stud ies are scarce. Re search in
Latin Amer ica has con cluded that the lev els of
over weight and obe sity in chil dren un der five in
the re gion are lower than those in the United
States, al though preva lences in some coun tries
are higher than ex pected sta tis ti cally.38 A clear
pat tern of change over time in over weight and
obe sity in Latin Ameri can chil dren is not yet
dis cerni ble.

Sub- regional, re gional, and global es ti mates
for the preva lence and number of  over weight
chil dren un der five (> +2 SD of  the NCHS/
WHO ref er ence me dian value) have re cently
been pub lished by WHO.39 These es ti mates in -
cor po rated new data from 160 na tion ally rep re -
sen ta tive sur veys. A weighted preva lence ap -
proach was used for sub- regions where the
pro por tion of  chil dren cov ered by na tional sur -
veys was greater than 70%. The me dian sur vey

year for coun tries that have na tion ally rep re sen ta -
tive data does not al low for es ti mates be yond
1995. Sum mary re sults of  this work are pre -
sented in Ap pen dix 8.

An es ti mated 17.6 mil lion chil dren were
over weight in the de vel op ing world in 1995.
North ern and South ern Af rica, East ern Asia,
Cen tral Amer ica, and South Amer ica had
preva lences higher than ex pected, while West -
ern Af rica and South Cen tral and South- East
Asia did not. A lack of  data pre vented es ti ma -
tion of  preva lences for other sub- regions.
Over all the preva lence of  over weight in pre -
school chil dren in de vel op ing coun tries is low
(3.3%). Two re gions have both over weight and
stunt ing among their chil dren. North ern Af -
rica has a preva lence of  over weight of  8.1%,
while 20.2% of  chil dren are stunted. Cen tral
Amer ica has a preva lence of  over weight of
3.5%, while stunt ing af fects 24.0%. Coun tries
in these re gions are un der go ing a rapid nu tri -
tion tran si tion, in clud ing adop tion of  “west -
ern” di ets that are high in satu rated fats, sugar,
and re fined foods.30 n

BOX 1.3



stunted in in fancy.45 How ever, stunt ing at age two
years, re gard less of  whether catch- up was achieved
or not, is sig nifi cantly as so ci ated with later defi cits in
cog ni tive abil ity, fur ther em pha siz ing the need to
pre vent early stunt ing.46 This is fur ther dis cussed in
sec tion 4.1.

School feed ing, both break fast and lunch pro -
grammes, has been shown to im prove school per -
form ance in both de vel op ing and in dus tri al ized
coun tries.47 Sim ply al le vi at ing hun ger helps chil dren
to per form bet ter. Chil dren who are hun gry have
more dif fi culty con cen trat ing and per form ing com -
plex tasks, even if  they are oth er wise well nour ished.
Stud ies in Ja maica have shown that chil dren who
were wasted, stunted, or pre vi ously un der nour ished
bene fited most from the pro grammes.48

Data on the growth of  school- age chil dren that
are gen er ated in a con sis tent man ner across coun tries
and over time are dif fi cult to find. The best data sets
de rive from height cen suses be gin ning in 1979 on
chil dren en ter ing pri mary school (first grade) in 11
coun tries of  Latin Amer ica and the Car ib bean.49,50

Height cen sus data of  school chil dren have been used
for plan ning, evalua tion, and ad vo cacy in Cen tral
Amer ica for some time.51 This in for ma tion has al -
lowed gov ern ments and other or gani za tions and in sti -
tu tions to de tect growth re tar da tion, to screen high-
 risk groups, and to tar get so cial in ter ven tions for nu -
tri tion se cu rity and hu man  development.f

Stunt ing is com mon in school chil dren in Latin
Amer ica and the Car ib bean (Ta ble 1.6). In four of  the
coun tries in this re view, more than one- third of  chil -
dren in school are stunted. In Gua te mala and Peru
preva lences are 50.6% and 48% re spec tively. Gua te -
mala, Hon du ras, and Peru show a preva lence of  stunt -
ing 20 times higher than ex pected in well- nourished
popu la tions. Chil dren liv ing in the north ern ar eas of
Cen tral Amer ica have par ticu larly high preva lences.
These preva lences are simi lar to those found in other
re gions by the Part ner ship for Child De vel op ment in a
five- countryg analy sis of  stunt ing in school chil dren.61

Pri mary school be gins at age seven through out
Cen tral Amer ica. In all coun tries ex cept Be lize,
stunt ing is more preva lent among chil dren who en -
ter school at an older age. In Costa Rica stunt ing is
up to five times higher in nine- year- olds than in
six- year- olds. In Hon du ras, Mex ico, and Pan ama
older school en trants have three times more stunt -
ing than six- year- olds. Stunt ing is par ticu larly wide -
spread in Gua te ma lan nine- year- olds (67.2%).

Trends in stunt ing of  school chil dren are il lus -
trated in Fig ures 1.3 and 1.4 for Costa Rica and Hon -
du ras. In Costa Rica, stunt ing dropped from 20.4%
to 7.5% over the pe riod 1979 to 1997, in di cat ing a
sus tained im prove ment in the qual ity of  life, in clud -
ing bet ter ba sic health care and other serv ices. This
pe riod saw the im ple men ta tion of  a strong food and
nu tri tion se cu rity pol icy, which was ef fec tive in
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TABLE 1.6 : Preva lence of  stunt ing among first- grade school chil dren in Latin 
Amer ica and the Car ib bean

Country Year
Number

of  children

Prevalence by age group

6 7 8 9 Total

Costa Rica 1997    85,786  4.6  6.4 13.5 23.2  7.5
Be lize 1996    22,426 15.8 15.7 14.7 15.4 15.4
Mex ico 1993 2,589,577 13.1 19.6 32.7 40.3 18.4
Do mini can Re pub lic 1995   188,091 12.1 18.6 24.0 30.9 19.0
Nica ra gua 1986   100,265 16.5 23.3 28.9 37.2 23.9
Pan ama 1994    59,921 17.0 24.0 41.0 51.0 23.9
El Sal va dor 1988   120,457 20.5 25.9 32.7 37.8 29.8
Ec ua dor 1992   251,651  n/a  n/a  n/a  n/a 35.2
Hon du ras 1997   234,111 17.0 28.0 43.0 51.0 40.6
Peru 1993   653,854 n/a n/a n/a n/a 48.0
Gua te mala 1986   205,959 35.0 43.6 56.5 67.2 50.6

Sources: 49, 50, 52–60. 
Note: n/a = not avail able.

f The data pre sented in this sec tion are from 49, 50, 52–60.
g The five coun tries are Ghana, In dia, In do ne sia, Tan za nia, and Viet Nam.



tar get ting the most so cially 
and eco nomi cally dis ad -
van taged. In Hon du ras, on 
the other hand, the over all
 increase in stunt ing was
proba bly re lated to the
eco nomic and so cio poli ti -
cal cri ses this coun try faced
dur ing this pe riod.

A higher pro por tion of
boys than girls are stunted in
all coun tries (Fig ure 1.5). This 
dif fer ence may be due to
 behavioural pat terns as so ci -
ated with gen der in Latin
Amer ica and the Car ib bean.
In most of  the coun tries,
boys aged six to nine in gen -
eral spend more time out -
side the home than girls do.
Prox im ity to the house hold
may al low girls better physi -
cal ac cess to avail able food.

Ta ble 1.7 shows preva -
lences of  stunt ing bro ken
into ru ral and ur ban cate go -
ries for five coun tries. In all
five coun tries school chil -
dren liv ing in ru ral ar eas are
more stunted than chil dren
liv ing in cit ies, by a wide
mar gin. In Be lize, stunt ing is 
more than three times more
preva lent in ru ral ar eas than
in ur ban ar eas. In Peru,
stunt ing is al most twice as
com mon in ru ral ar eas as in
cit ies. This al most cer tainly
re flects dif fer en tial ac cess to 
live li hoods and serv ices.

A pau city of  data
from other re gions of  the
de vel op ing world has pre -
vented an analy sis of  un -
der nu tri tion in school- age chil dren else where. There 
are enor mous edu ca tional and eco nomic gains to be
achieved from im prov ing the nu tri tion and health of  
school- age chil dren. There are also highly cost-
 effective means to achieve these aims, in clud ing
mass ap pli ca tion of  an ti hel minthics, de liv ery of mi -
cro nu tri ents (par ticu larly iron and io dine), and treat -
ment of  in ju ries and rou tine health prob lems.

1.4 Adolescent Nutrition
Ado les cence is a tran si tion phase when chil dren be -
come adults. Dur ing ado les cence hor mo nal changes
ac cel er ate growth in height. Growth is faster than at
any other time in the in di vidu al’s post na tal life ex cept
the first year.62
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Re search has shown that better- nourished girls
have higher pre men archeal growth ve loci ties and
reach men arche ear lier than un der nour ished girls,
who grow more slowly but for longer, as men arche is 
de layed.63 Ul ti mately, these two fac tors tend to bal -
ance out, and to tal height achieved dur ing ado les -
cence may be simi lar for well- nourished and un der -
nour ished ado les cents.64,65 The adult height fi nally
at tained, how ever, may still dif fer as a re sult of  pre -
ex ist ing child hood stunt ing.

Be cause un der weight ado les cent girls are grow ing
for longer, they may not fin ish grow ing be fore their
first preg nancy. In In dia, for ex am ple, up to 67% of
girls were clas si fied as at ob stet ric risk (by weight and
height cri te ria) in their 15th year com pared with about
20% in their 19th year.66 The mean age of  first con cep -
tion was 15.3 years in six large north In dian states.67 In
gen eral, at least 25% of  ado les cent girls in the de vel op -
ing world have had their first child by age 19 and a great
many more shortly there af ter.68
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FIGURE 1.5 : Prevalence of  stunting among first-grade school chil dren in Latin
America and the Car ib bean, vari ous years from 1986 to 1997

TABLE 1.7 : Preva lence of  stunt ing among first- grade school chil dren in Latin 
Amer ica and the Car ib bean by area of  resi dence

Country
Year of  the last
height census

Number of
children

Prevalence by area (%)

Rural Urban Total

Be lize 1996  22,426 22.5  6.9 15.4
Do mini can Re pub lic 1995 188,091 23.1 13.8 19.0
Nica ra gua 1986 100,265 30.1 20.1 23.9
Hon du ras 1997 234,111 47.6 28.2 40.6
Peru 1993 653,854 67.0 35.0 48.0

Sources: 49, 50, 53, 54, 60.



Ado les cents who are still grow ing are likely to give
birth to smaller in fants than ma ture women of  the
same nu tri tional status2 be cause of  the com pe ti tion for
nu tri ents be tween the grow ing ado les cent and the
grow ing foe tus69 and poorer pla cen tal func tion.70 Cal -
cium status is a par ticu lar con cern, as the bones of  ado -
les cents still re quire cal cium for growth at a time when
foe tal needs for bone growth are also high.

Ado les cent preg nan cies also con fer a higher risk 
of ma ter nal and in fant mor tal ity and pre term de liv -
ery. Ma ter nal mor tal ity ra tios for 15- to 19- year- olds
in Bang la desh are twice as high as those for 20- to
24- year- olds.71 These grave risks are fur ther height -
ened by the fact that preg nant ado les cent girls are
less likely to use an te na tal and ob stet ric serv ices.

Ado les cent growth var ies sig nifi cantly world -
wide with many of  the dif fer ences ob served ac cord -
ing to chrono logi cal age at trib ut able to varia tion in
tim ing of  the growth spurt.65 There is a dearth of
de tailed meth odo logi cal work on the spe cific cut-
 offs, pre dic tive val ues, and at trib ut able risks of  ado -
les cent an thro pomet ric in di ces.2 More ap plied re -
search is ur gently re quired in these ar eas.

Data on ado les cent nu tri tional status are also
scarce. The most com plete set of  stud ies to date on
ado les cent nu tri tional status was car ried out by the In -
ter na tional Cen ter for Re search on Women (ICRW),
which com pared ado les cent stunt ing rates as part of  a
mul ti coun try study.72 Stunt ing was re corded in 9 of  the
11 stud ies (with preva lences rang ing be tween 27 and
65%). The stunt ing pro cess oc curred in ear lier child -
hood, for these chil dren were stunted as they came into
ado les cence. Height- for- age did not im prove across the 
eight years of  ado les cence.

Can un der nour ished chil dren catch up on in -
com plete child hood growth dur ing ado les cence?
There is lit tle evi dence to sug gest that the growth re -
tar da tion suf fered in early child hood can be sig nifi -
cantly com pen sated for in ado les cence. Sev eral types 
of  stud ies have ad dressed this ques tion. Some mea-
s ure the ef fects of  adop tion (sud den en vi ron mental
im prove ment), and some track changes over time in
lon gi tu di nal stud ies.44 These stud ies show that some
catch- up growth may be pos si ble. Very lit tle work
has been com pleted to de ter mine whether nu tri -
tional and health in ter ven tions tar get ted to ado les -
cents will bring about sig nifi cant im prove ments.
Stunted chil dren are thus more likely than non -
stunted chil dren to be come stunted adults as long as
they con tinue to re side in the same en vi ron ment that 
gave rise to the stunt ing.

Moreo ver, even if  ado les cent catch- up growth
could be brought about by an in ter ven tion and
stunt ing thus re duced, this would not nec es sar ily
rec tify all of  the prob lems for which stunt ing is
merely a marker. For ex am ple, while a re duc tion in
stunt ing would proba bly re duce ob stet ric risk due to
small ma ter nal size, it would not nec es sar ily re verse
the ef fects of  early child hood stunt ing on cog ni tive
func tion.46 Both stunt ing and its func tional cor re -
lates could, how ever, be ad dressed if  the en vi ron -
ment in which the young child grows is im proved
within the first two years of  life.44

The INCAP follow- up study in Gua te mala found
that nearly 67% of  se verely stunted and 34% of mod -
er ately stunted three- year- old girls later be came stunted
adult women.73 In ad di tion, the preva lence of  low
birth weight was nearly twice as high in in fants of
women who suf fered se vere stunt ing at three years of
age com pared with those who were not stunted at the
same age. Women with greater growth re tar da tion dur -
ing child hood also had smaller body frames and were
thus at greater risk of  ob structed la bour. In an other
study in In dia, early child hood stunt ing among young
girls was found, a gen era tion later, to be sig nifi cantly re -
lated to the birth weights and in fant mor tal ity risk of
their chil dren.74

Ex am in ing na tional an thro pomet ric data in the
Sec ond Re port, the ACC/SCN found a strong cor re la -
tion be tween preva lence of  un der weight among pre -
school chil dren in the 1970s and the preva lence of
un der weight in adult women in the 1980s.75 Fur ther -
more, strong as so cia tions ex isted be tween preva -
lence of  un der weight in adult women and low birth -
weight preva lence, and be tween low birth weight
(1988) and pre school child un der weight (1990)
preva lence. These cor re la tions are again broadly in -
dica tive of  the ten dency for small ness to be trans -
mit ted from one gen era tion to an other.

1.5 Adult Malnutrition

The eco nomic live li hood of  popu la tions de pends to a
large ex tent on the health and nu tri tion of  adults. In
adults, the main cause of  a re duc tion in body weight is a 
de crease in food in take, of ten in com bi na tion with dis -
ease, but when en ergy in take ex ceeds en ergy ex pen di -
ture, the ex cess is stored in fat mass. Both un der weight
and over weight con sti tute adult mal nu tri tion: once
these con di tions reach cer tain lev els, the mani fes ta tions 
of  adult mal nu tri tion be come ap par ent.
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In adults, BMI or body mass in dex (cal cu lated by
di vid ing weight in kilo grams by the square of  height in
me ters) is used to de fine un der weight or over weight.
The WHO Ex pert Com mit tee on Physi cal Growth has 
sug gested the fol low ing clas si fi ca tions: mild un der weight
(BMI = 17.00–18.49 kg/m2), mod er ate un der weight (BMI
= 16.00–16.99 kg/m2), and se vere un der weight
(BMI < 16.00 kg/m2).2 These three groups are con sid -
ered to be chronically en ergy de fi cient (CED). For
over weight, the cate go ries are as fol lows: Grade 1 (BMI 
= 25.00–29.99 kg/m2), Grade 2 (BMI = 30.00–39.99
kg/m2), and Grade 3 (BMI > 40.00 kg/m2).

There is only a lim ited lit era ture on as sess ing nu tri -
tional status in adults and on di ag nos ing and treat ing
mal nour ished adults. How ever, im por tant health ef -
fects have been shown for those with BMI val ues be -
low 18.5 kg/m2 and for those above 25 kg/m2. Adults
with low body weight al lo cate fewer days to heavy la -
bour and are more likely to fail to ap pear for work ow -
ing to ill ness or ex haus tion.76 There seems to be a con -
tinu ous gra di ent in work ca pac ity and pro duc tiv ity that
is linked to body weight. In de vel op ing coun tries there
is some evi dence that in di vidu als with a BMI be low
18.5 kg/m2 show a pro gres sive in crease in mor tal ity
rates as well as in creased risk of  ill ness. A re cent study
among Ni ge rian men and women has shown that mor -
tal ity rates among CED in di vidu als who are mildly,
mod er ately, and se verely un der weight are 40%, 140%,
and 150% greater re spec tively than rates among non-
 CED in di vidu als.2,77

Mid- upper- arm cir cum fer ence (MUAC) has re -
cently emerged in the lit era ture as a po ten tial screen -
ing tool for poor nu tri tional status in adults. MUAC
has been ana lyzed in adults, and cut- offs have been
cal cu lated equiva lent to BMI cut- offs for chronic en -
ergy de fi ciency us ing a range of  data sets from de vel -
op ing coun tries.78

At the other end of  the spec trum, over weight is as -
so ci ated with an in creased preva lence of  car dio vas cu lar 
risk fac tors such as hy per ten sion, un fa vour able blood
lipid con cen tra tions, and dia be tes mel li tus.79 It is also a
ma jor risk fac tor for the de vel op ment of  gall stones and 
is re lated to os teoar thri tis in sev eral joints. Over weight
and the risk of  en dome trial can cer in crease in di rect
pro por tion.80 Mor tal ity for both men and women is
raised among in di vidu als with a high BMI.81

A se ries of  stud ies pro vides a ba sis for un der stand -
ing the dy namic shifts in body com po si tion that have
oc curred among adults in re cent decades. There is now
am ple docu men ta tion that in Latin Amer ica, North Af -
rica and the Mid dle East, and South- East Asia, more
over weight than un der weight ex ists among adults.82,83

The CED:obe sity ra tio, which re flects the ra tio of  un -
der nu tri tion to over nu tri tion in a popu la tion, has
shifted dra mati cally in the past sev eral dec ades in many
coun tries.82 Re search from Latin Amer ica has shown
that the bur den of  obe sity is be com ing greater among
the poor than among the higher- income groups.84

Fur ther stud ies have used avail able na tional sur -
veys from 1982 to 1996 from Latin Ameri can coun -
tries to es ti mate the preva lence of  over weight in
women 15 to 49 years old, as well as ex plor ing re cent
trends.38 A high level of  over weight (a preva lence of
34–49%, ex clud ing Haiti) was found in eight Latin
Ameri can coun tries. Trends in obe sity for Bra zil, the
Do mini can Re pub lic, and Peru also showed an in -
crease. As for age dis tri bu tion, stud ies in Bra zil and
else where show that obe sity is higher among 40- to
50- year- olds than among younger adults. How ever,
obe sity rates then be gin to de crease with ad vanc ing
years in most popu la tions.

For this re port we have brought to gether the data
for non preg nant women 20 to 49 years old, from the
lat est avail able Demo graphic and Health Sur veys85 and
three na tional nu tri tion sur veys.38 Simi lar na tional sur -
vey data are not avail able for men. Data from 16 coun -
tries in Af rica, 10 coun tries in Latin Amer ica and the
Car ib bean, 3 coun tries in Asia, and 1 coun try in North
Amer ica are pre sented (Ta ble 1.8).

Un der weight is com mon among women in de -
vel op ing coun tries. Judg ing from sur vey re sults from 
South Cen tral Asia, un der weight is wide spread
among women in this sub- region. Some 51.3% of
women in Bang la desh are un der weight, about half
of whom are mod er ately or se verely un der weight,
with a BMI be low 16.99 kg/m2. In six coun tries sur -
veyed in Af rica mild un der weight af fects more than
10% of  women, and in two coun tries (Chad and
Mada gas car) preva lences are greater than 15%. In
five coun tries sur veyed in Af rica mod er ate and se -
vere un der weight af fects more than 3% of  women.
Ex cept for Haiti, un der weight among women in
Latin Amer ica is less com mon. For most coun tries
sur veyed in this re gion, preva lences of mild un der -
weight are well be low 10%, and mod er ate com bined
with se vere un der weight af fects less than 3% of
women. Over weight (Grade 1) is seen in about one-
 third of  women in Peru (36.6%), Bo livia (36.1%),
and Co lom bia (31.6%) and af fects at least one in
four women in all coun tries sur veyed, ex cept for
Haiti. Over weight preva lence rates ex ceed 15% in
two Af ri can coun tries, Como ros and Na mibia.
Nearly one- third of Egyp tian women have Grade 1
over weight.
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1.6 Nutrition of  Older People
in Developing Countries

Popu la tions are age ing. The 20th cen tury has seen an
un prece dented tran si tion from high birth and death
rates to low fer til ity and mor tal ity. In 1950 there were 
about 200 mil lion peo ple over 60 years; by 2025
there will be 1.2 bil lion, of whom nearly 70% will
live in de vel op ing coun tries. The ma jor ity of  poor
older peo ple in de vel op ing coun tries en ter old age

af ter a life time of  pov erty and dep ri va tion, poor ac -
cess to health care, and a diet that is usu ally in ade -
quate in quan tity and qual ity. For most of  these older 
peo ple, re tire ment is not an op tion. Pov erty, lack of
pen sions, deaths of  younger adults from AIDS, and
ru ral to ur ban mi gra tion of  younger peo ple are
among the fac tors that com pel older peo ple to con -
tinue work ing. Ade quate nu tri tion, healthy age ing,
and the abil ity to func tion in de pend ently are thus es -
sen tial com po nents of  a good qual ity of  life.
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TABLE 1.8 : Preva lence of  un der weight and over weight of  women 20–49 years old by country

Region/country/
survey year

Sample
size

Average
age

(years)

Underweight (BMI) Overweight (BMI)

Severe
(%)

Moderate
(%)

Mild
(%)

Grade 1
(%)

Grade 2
(%)

Grade 3
(%)

Af rica
Be nin 1996 2,414 29.44 1.2 2.1 10.8 7.3 2.0 1.2
Burk ina Faso 1992 5,243 29.92 0.6 2.3 10.6 5.9 0.7 0.8
Cen tral Af  Rep 1995 2,112 28.45 1.2 2.1 12.0 6.0 1.3 0.8
Chad 1997 5,793 28.85 2.1 4.2 13.5 4.5 0.8 1.9
Como ros 1996   924 29.97 0.4 1.2 7.0 16.8 4.7 0.3
Côte d’Ivoire 1994 3,077 28.79 0.4 1.5 6.0 11.7 3.2 0.6
Egypt 1996 9,503 29.48 0.1 0.4 1.3 31.1 17.3 2.1
Ghana 1993 1,853 29.52 0.8 1.8 9.0 10.0 3.3 0.1
Kenya 1998 2,816 28.31 0.7 1.4 8.6 10.8 2.2 2.8
Mada gas car 1997 2,880 28.89 1.7 3.1 15.1 3.5 0.5 0.1
Ma lawi 1992 3,527 30.20 0.4 1.3 6.3 8.4 0.8 0.2
Na mibia 1992 3,096 30.25 1.1 1.8 9.9 14.7 6.5 1.2
Ni ger 1998 3,680 29.00 0.9 2.7 15.8 6.5 1.7 0.1
Tan za nia 1996 5,573 29.64 0.8 1.5 6.6 10.8 2.4 1.1
Uganda 1995 4,471 28.32 0.5 1.3 7.5 7.6 1.2 1.2
Zam bia 1996 5,666 28.87 0.5 0.9 7.1 11.4 2.2 0.5

Latin Amer ica
Bo livia 1998 5,698 30.26 0.0 0.2 0.5 36.1 11.0 0.6
Bra zil 1996 3,713 28.93 0.3 1.2 5.1 25.6 9.4 0.5
Co lom bia 1995 4,101 28.88 0.1 0.5 2.9 31.6 9.1 0.5
Do mini can R 1996 3,443 27.90 0.5 0.8 5.1 27.5 9.5 1.0
Gua te mala 1995 7,156 29.54 0.3 0.5 2.5 26.7 7.0 0.4
Haiti 1994/95 1,782 30.86 2.0 3.6 13.0 9.1 2.7 0.0
Hon du ras 1996   837 30.70 1.1 1.0 6.5 24.1 7.7 0.6
Mex ico 1987 2,793 32.56 1.0 1.5 5.1 28.2 12.2 0.7
Nica ra gua 1998 6,337 28.74 0.2  0.3 3.0 28.4 10.4 1.2
Peru 1996 1,388 30.01 0.0  0.1 0.9 36.6 8.8 0.4

Asia
Bang la desh 1996 4,743 27.31 9.5 13.5 28.3 2.2 0.4 1.6
Ne pal 1996 3,026 28.06 2.9  5.4 19.1 1.7 0.1 0.0
Uzbeki stan 1996 1,211 26.83 1.4  1.2 8.5 12.6 3.6 0.1

North Amer ica
USA 1988–94 4,380 34.27 0.1  0.5 3.6 21.6 18.8 3.7

Source: 85.
Note: For se vere un der weight, BMI < 16.00 kg/m2; mod er ate, BMI = 16.00–16.99 kg/m2; mild, BMI = 17.00–18.49 kg/m2. For

Grade 1 over weight, BMI = 25.00–29.99 kg/m2; Grade 2, BMI = 30.00–39.99 kg/m2; Grade 3, BMI >  40.00 kg/m2.



In 1992, the Lon don School of Hy giene and
Tropi cal Medi cine (LSHTM), in col labo ra tion with
Hel pAge In ter na tional, be gan a pro gramme of  re -
search on the nu tri tion of  older adults in de vel op ing
coun tries. The ob jec tives of  the pro gramme were to
test sim ple an thro pomet ric meas ures of  nu tri tional
status, as sess func tional abil ity, and ex am ine the risk
fac tors of  nu tri tional vul ner abil ity. Field work was un -
der taken in three sites: the ur ban slums of Mum bai,
 India,86 a Rwan dan refu gee camp in Tan za nia87 and ru -
ral com mu ni ties in Li longwe, Ma lawi.88 Other larger-
 scale re search ef forts are un der way in a number of
coun tries with simi lar ob jec tives (China, for ex am ple,
has sev eral lon gi tu di nal stud ies on this topic).

WHO states that con ven tional BMI cut- offs for
de fin ing CED may not be ap pro pri ate for older peo -
ple above 70 years, be cause of  age- related changes in 
body com po si tion.2 There are also prac ti cal prob -
lems with ob tain ing ac cu rate BMI meas ure ments in
this group be cause of  cur va ture of  the spine. The
LSHTM group found that a MUAC cut- off  of
21.7 cm had a sen si tiv ity of  nearly 86% in re la tion to
the BMI cut- off  of  16 kg/m2 and pro posed it as an
al ter na tive to BMI as part of  a screen ing tool in the
acute phase of  an emer gency. Fur ther stud ies are ur -
gently needed in this area.

Ta ble 1.9 shows the preva lence of  un der nu tri tion
by sex in the three stud ies.86,89,90 In all three stud ies, the
preva lence of  un der nu tri tion in creased with age among 
women. This was most marked in In dia, where it rose
to nearly 60% among women over 70 years. The lower
preva lence of  un der nu tri tion in the refu gee popu la tion
is proba bly be cause the study was con ducted in the
poste mer gency phase: the sam ple rep re sented those
who had suc cess fully reached the camp and sur vived a
year in ex ile.

Nu tri tional status was re lated to func tional abil -
ity. The strong est re la tion ship was with hand grip
strength, a meas ure of  the strength of  the up per
limb. Un der nu tri tion was also found to be as so ci ated 
with higher risk of  im pair ments in psy cho mo tor

speed and co or di na tion, mo bil ity, and the abil ity to
carry out ac tivi ties of  daily liv ing in de pend ently,
even af ter con trol ling for age, sex, and dis ease.

Sar co penia, the grad ual loss of  mus cle mass
with age, ap pears widely preva lent and has been
linked to ageing- related losses of  strength, in creased
risks of mor bid ity, func tional im pair ment, de pen-
 dence, and mor tal ity. One re cent lon gi tu di nal study
of  1,504 Chi nese adults has shown that en ergy and
pro tein in take can di rectly af fect this con di tion.91

Re search is ur gently needed to as sess the mag ni -
tude of  the nu tri tion prob lem among older peo ple,
in clud ing mi cro nu tri ent status, and to re fine tech -
niques for the an thro pomet ric as sess ment of  nu tri -
tional status. The ap pro pri ate ness of  con ven tional
BMI cut- offs for older adults needs to be as sessed.
Nu tri ent re quire ments for older peo ple are mostly
ex trapo lated from younger adults in de vel oped
coun tries and as sume the re duc tion in en ergy ex pen -
di ture as so ci ated with re tire ment. These re quire -
ments may not be cor rect for poor older peo ple in
de vel op ing coun tries. There are also age- related
changes that can lead to re duced or al tered food in -
take: physio logi cal changes in the sense of  taste,
poor ap pe tite (of ten as so ci ated with lone li ness, so -
cial iso la tion, de pres sion, or medi ca tions), physi cal
fac tors such as ab sent or ill- fitting den tures, lim ited
abil ity to pro cure or pre pare food be cause of mus cu -
lo skele tal dis or ders or other dis ease con di tions, and
chronic dis ease.

There is al most no ex pe ri ence of  nu tri tion in ter -
ven tions for older adults. We have lit tle or no idea of
what works, nor do we even know if  their nu tri tional 
status can be im proved or if  such im prove ment
would lead to bet ter func tional abil ity. Op era tional
re search in these ar eas is needed to ful fill the right of  
older adults to ade quate nu tri tion.

Summary
Global prog ress in re duc ing un der nu tri tion through
the life cy cle is slow and patchy across re gions. Preva -
lence rates, par ticu larly of  low birth weight, stunt ing,
and un der weight, re main high across most sub- regions, 
par ticu larly in East ern Af rica and South Cen tral Asia.

In South Cen tral Asia, about one in five chil dren 
born this year will be un der nour ished at birth—the
most star tling mani fes ta tion of  the in ter gen era -
tional trans mis sion of  un der nu tri tion. In trau ter ine
growth re tar da tion is a piv otal in di ca tor of  prog -
ress in break ing the in ter gen era tional cy cle of  un -
der nu tri tion, a pro spec tive marker of  a child’s fu ture 
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TABLE 1.9 : Preva lence of  un der nu tri tion
from three stud ies of  older
peo ple

Men Women

In dia (Mum bai slums) 35.0% 35.0%
Rwan dan refu gees 19.5% 13.1%
Ma lawi (ru ral Li longwe) 36.1% 27.0%

Sources: 86, 89, 90.
Note: Un der nu tri tion here in di cates a BMI of < 18.5 kg/m2.



nu tri tion and health status as well as a ret ro spec tive
meas ure of  the nu tri tional and health status of  the
mother. Given our in creas ing knowl edge of  the im -
pli ca tions of  be ing born un der nour ished for adult -
hood, it should also be con sid ered a valu able sum -
mary in di ca tor of  hu man de vel op ment.

Over all, more than a third of  all chil dren in
the de vel op ing world re main con strained in their
physi cal growth and cog ni tive de vel op ment by un -
der nu tri tion. The am bi tious goal of  halv ing child -
hood un der weight preva lence by the year 2000, set 
at the 1990 World Sum mit for Chil dren, will not be 
achieved by most coun tries. While the high rates
of  child undernu tri tion in South Asia are well
known, these con tinue to drop, al beit not very rap -
idly. Most dis turb ing is the fact that two sub-
 regions—East ern and West ern Af rica—are ac tu -
ally show ing sig nifi cant in creases in preva lence
per cent ages. On the posi tive side, two sub-
 regions—the Car ib bean and South Amer ica—will
man age to reach the World Sum mit goal.

Data on the nu tri tional status of  in di vidu als at dif -
fer ent stages of  the life cy cle are slowly be com ing avail -
able but re main lim ited. The emer gent situa tion of  co -
ex ist ing un der nu tri tion and over nu tri tion among adults 
is no ta ble, as is the ex treme pau city of  data on older
adults, a group that will con tinue to grow pro por tion -
ately in developing- country popu la tions. This chap ter
has de scribed the na ture, lev els, causes, and con se -
quences of mal nu tri tion—prox ied by an thro pome -
try—as it per sists through the life cy cle. Ba sic preva -
lence data are still needed in many coun tries.

Al though this chap ter ar gues for a par ticu lar fo cus
on pre vent ing foe tal and early child hood mal nu tri tion,
the life cy cle dy nam ics of  cause and con se quence de -
mand a ho lis tic in clu sive ap proach. Ade quate nu tri tion
is a hu man right for all peo ple, and in ter ven ing at each
point in the life cy cle will ac cel er ate and con soli date
posi tive change. The next chap ter pro vides an up date
on the global, re gional, and sub- regional situa tion re -
gard ing mi cro nu tri ent de fi cien cies and pro grammes
for their pre ven tion and con trol.
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