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This article examines trends in the nutritional status of children in El Salvador between 1988 and 1993
(before and after the signing of a peace accord that ended the civil war.) The data derive from two national
surveys, each of which included measurements of the height and weight of children aged 3-59 months. The
prevalence of low weight-for-age (<-2 SD) dropped from 15% in 1988 to 10.5% in 1993. The prevalence
of low weight-for-height (<-2 SD) was minimal in both surveys: falling from 3.9% to 2.9%. The prevalence
of low height-for-age (<-2 SD) fell from 28.1% to 22%. These declines in malnutrition indicators resulted
from an upward shift in the distributions of weight and height of children, not from thinner lower tails of the
distributions. The quality of anthropometric data appears to be high for both surveys: < 1% of surveyed
children had heights or weights outside the expected range. This analysis demonstrates the value of
repeated surveys of nutritional status.

Introduction
In recent years, El Salvador has experienced signifi-
cant social and political changes. Throughout the
1980s, the country was torn by a civil war. In 1990,
opposing forces signed a cease-fire accord; a peace
treaty was signed in early 1991. Since then, the coun-
try has worked towards reconstruction and economic
development, receiving considerable financial assist-
ance from international donors.

This article examines trends in the nutritional
status of children in El Salvador, utilizing cross-
sectional data collected in 1988 and 1993. This
analysis is possible because repeated surveys of
nutritional status were conducted using comparable
methodologies. Periodic anthropometric assess-
ments are useful for monitoring trends in nutritional
status at the national as well as the community level.

Materials and methods
The two surveys used a randomly selected, nation-
ally representative, household-based sample. Both
measured the height and weight of children under
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the age of 5 years. The 1988 survey was a general
nutritional survey that gathered data on biochemical
markers, dietary histories, food availability, and
child morbidity and mortality (1). Fieldwork was
conducted between May and August of 1988. A total
of 2906 household interviews were completed, rep-
resenting 74.6% of households identified at the
sampling stage. All children aged 0-59 months in
selected households were weighed and measured.
This analysis includes only data for children aged
3-59 months.

The 1993 survey was a family health survey,
which included data on use of maternal and child
health services, contraceptive use, childhood mor-
bidity and mortality, and maternal morbidity and
mortality (2). Fieldwork was conducted between
March and July of 1993. A total of 6207 women
of reproductive age (15-49 years) were interviewed,
94.7% of those identified at the sampling stage.
One woman within each household was randomly
selected, and her children aged 3-59 months were
weighed and measured.

During the fieldwork for the 1988 survey, civil
war prevented access to some census sectors that
represented 4% of the non-metropolitan urban
areas and 19% of the rural areas, which were
therefore excluded from the sample. To account
for this, data for non-metropolitan urban areas and
rural areas were weighted to reflect the national
population distribution, using factors of 1.04 and
1.24, respectively. This weighting assumes that con-
ditions in the non-surveyed urban zones were similar
to those in other urban areas and that conditions in
non-surveyed rural zones were similar to those in
other rural areas. Although there is no way to verify
this assumption for 1988, 1993 data suggest that it is
valid.
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In both surveys, health professionals were re-
cruited and trained to take standardized measure-
ments of height and weight. Scales (Salter, available
from CMS Weighing Equipment, London, England.)
with a capacity of 25 kg (marked to 0.1 kg) were used
and calibrated to standard weights daily. A folding
height board (marked to 0.1 cm) was used to
measure both standing and recumbent stature. In
1988, recumbent length was measured for children
less than 36 months of age. For this analysis, the
stature of children aged 24-35 months measured in
1988 was reduced by 0.75 cm to be comparable to the
reference curves. In 1993, children younger than 24
months of age were measured recumbent and older
children were measured standing up.

The heights and weights of children were com-
pared against a new reference curve developed at the
Centers for Disease Control and Prevention (CDC).
This curve is based on the same data as the older
NCHS/CDCIWHO reference curve (3). As is widely
known, the latter curve has a disjunction at 2 years of
age, because it is based on one data set for children
< 2 years of age (from the Fels Institute) and another
for those >2 years of age (from the first National
Health and Nutrition Examination Survey). As a re-
sult, the nutritional status of children < 2 years of age
cannot be compared with that of those >2 years of
age. In developing the alternative reference curves
used here, CDC used a weighted average of the
variables for 12-23-month-old children in the two
data sets to smooth the connection at 2 years of age.
Normalized curves were then fitted to the smoothed
data for children <84 months of age. These new
curves were used as reference curves for assigning
each child a Z-score for height-for-age, weight-for-
height, and weight-for-age. The prevalence of mal-
nutrition (defined here as the proportion <-2 SD) is
nearly identical when either the new or old refer-
ence curve is used, although age patterns differ.

This article examines trends in the distributions
of weight-for-age, weight-for-height, and height-for-
age. Low weight-for-age, or underweight, is under-
stood to be an indicator of general malnutrition; low
weight-for-height, or wasting, is an indicator of acute
malnutrition; and low height-for-age, or stunting, is
an indicator of chronic malnutrition.

Because the main nutritional problem in El Sal-
vador is chronic malnutrition, more detailed analysis
is presented for low height-for-age. Differences
in low height-for-age were examined in comparable
groups in both surveys. Analysis included variables
for age of child, residential area, mother's education,
mother's age, and sex of child. A socioeconomic in-
dex variable was created by determining whether the
household had a motor vehicle, refrigerator, televi-
sion, electricity, flush toilet, gas or electric stove, or

at least three rooms and tallying positive responses.
Indicator trends were examined within com-

parable subgroups defined by these variables. As
the population distribution across subgroups also
changed over time, the relative contribution to the
overall trends of 1) changes in nutritional status
within subgroups and 2) shifts in the population dis-
tribution across subgroups was examined. This was
accomplished by calculating what the overall trend
would have been had the population distribution re-
mained constant and, conversely, what the trend
would have been had the nutritional status specific to
subgroups remained constant (4).

Results
The prevalence of low weight-for-age has fallen by
about a third since 1988, from 15% to 10.5% (Table
1). The rates of low weight-for-height are quite low
(<4%) and show no statistically significant change.
The prevalence of low height-for-age shows a statis-
tically significant decline from 28.1% in 1988 to 22%
in 1993.

These changes in malnutrition indicators re-
sulted from an improvement in the nutritional status
of the entire population of children, as evidenced by
examination of the distributions of Z-scores (Fig. 1).
For both weight-for-age and height-for-age, the en-
tire Z-score distributions were shifted to the right
(Fig. 1 a) and c)). For weight-for-height, (Fig. 1 b)),

Table 1: Characteristics of Z-score distributions: 1988
and 1993

Characteristic 1988 1993

Proportion <-2 SD
Weight-for-agea 15.0% 10.5%
Weight-for-height 3.9% 2.9%
Height-for-agea 28.1% 22.0%

Mean Z-score
Weight-for-agea -0.92 -0.72
Weight-for-heightb -0.14 -0.06
Height-for-agea -1.34 -1.12

SD of Z-scores
Weight-for-age 1.09 1.09
Weight-for-height 1.12 1.12
Height-for-age 1.20 1.21

Proportion implausible
Weight-for-agec 0.2% 0.2%
Weight-for-heightd 0.6% 0.5%
Height-for-agee 0.9% 0.8%

a Significantly different at 0.01 level.
b Significantly different at 0.10 level.
c The Z-score is considered implausible if it is <-4.0 or >4.0 SD.
d The Z-score is considered implausible if it is <-5.0 or >4.0 SD.
e The Z-score is considered implausible if it is <-5.0 or >3.0 SD.
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Fig. 1. Z-score distributions of malnutrition indica-
tors: a) weight-for-age, b) weight-for-height, c) height-
for-age.
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the distributions in 1988 and 1993 are both close to
that of the reference population.

The overall shifts are reflected in the mean Z-
scores for the two surveys (Table 1). In the reference
population, the expected mean for all three distribu-
tions is zero. For the mean weight-for-age Z-score,
22% of the gap between the Salvadorian population
and the reference population closed over the 5-year

period. Similarly for height-for-age, 16% of the gap
closed. For weight-for-height the mean was already
close to zero.

Examination of the standard deviation of the
Z-scores gives further evidence that the decline in
malnutrition indicators is related to an overall im-
provement in the nutritional status of Salvadorian
children. If the decline resulted only from thinner
lower tails in the distributions, the standard devia-
tion of the Z-scores would have shrunk. For all three
indicators, however, the standard deviation of the Z-
scores remained virtually identical from 1988 to
1993.

The prevalence of chronic malnutrition (low
height-for-age) increases with age, peaking in the
third year of life (Table 2). Although this pattern
applies to both surveys, it has become more pro-
nounced because the youngest children have experi-

Table 2: Prevalence of low height-for-age by selected
characteristics of the mother and child: 1988 and 1993

Prevalence (%):

1988 1993 Decrease (%)

Age of child (months)
3-11 16.0 9.6 40.0a
12-23 28.9 19.2 33.6b
24-35 35.8 28.3 20.9a
36-47 30.3 24.7 18.5
48-59 28.6 27.3 4.5

Residential area
San Salvador 24.7 13.3 46.2c
Other urban 22.7 18.9 16.7
Rural 31.5 27.3 13.3a

Mother's education (years)
None 34.4 32.5 5.5
1-3 32.4 25.9 20.1 a
4-6 26.6 19.9 25.2a
7-9 18.4 15.4 16.3
210 9.8 6.5 33.7

Mother's age (years)
<20 26.0 19.5 25.0
20-24 30.6 21.0 31.4c
25-34 27.7 21.5 22.4b
235 28.1 27.2 3.2

Socioeconomic indexd
Zero 35.5 31.6 11.0
1-2 27.2 26.0 4.4
_-23 16.5 10.7 35.2b

Sex
Male 31.5 23.7 24.8c
Female 24.8 20.3 18.1a

a Significantly different at 0.10 level.
b Significantly different at 0.05 level.
c Significantly different at 0.01 level.
d Whether or not a household had a motor vehicle, refrigerator,
television, electricity, flush toilet, gas or electric stove, or at least
three rooms - positive responses are tallied.
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enced the largest improvements in nutritional status.
This is consistent with a recent improvement in nu-
tritional status: older children, born under harsher
conditions, continue to show the effects of malnutri-
tion in their early years.

Rates of chronic malnutrition (i.e. low height-
for-age) were highest among rural children whose
mothers had less education and who lived in house-
holds of lower socioeconomic status (Table 2). This
is true in both 1988 and 1993. Within each subgroup,
however, trends were toward improved nutritional
status. In general, improvements were most pro-
nounced among the better-off segments of the popu-
lation: children of better-educated mothers, those
living in San Salvador, and those of higher socioeco-
nomic status.

Comparison of the 1988 and 1993 population
distributions shows substantial urbanization and
improvements in both educational levels and socio-
economic status (Table 3). These changes clearly ac-
count for much of the overall decline in the

prevalence of low height-for-age. Nearly 40% (2.3
percentage points out of 6.1) of the decline is related
to improvement in socioeconomic status, as meas-
ured by the socioeconomic index variable used here.
Improvement in the educational status of mothers
accounted for more than a quarter (1.7 percentage
points out of 6.1) of the total change.

Discussion
These results demonstrate a substantial improve-
ment in the nutritional status of Salvadorian children
between 1988, when the civil war was under way,
and 1993, after the signing of the peace accord. This
improvement is closely related to improvements in
the socioeconomic status of the population.

A number of factors suggest that the
anthropometric data are of high quality. First, the
survey procedures fostered careful collection of
height and weight data through extensive training

Table 3: Disaggregation of trend in low height-for-age, by subgroup

% population in
subgroup Overall low % due to population

height-for-age % due to changes shift between
1988 1993 trend (%) within subgroup subgroups

Age of child (months)
3-11 18.4 17.6 6.1 6.2 -0.1
12-23 20.1 22.7
24-35 20.1 20.2
36-47 21.2 20.1
48-59 20.1 19.5

Residential area
San Salvador 17.8 21.8 6.1 5.5 0.6
Other urban 24.2 26.4
Rural 58.0 51.8

Mother's education (years)
None 29.4 24.7 6.1 4.4 1.7
1-3 26.5 24.8
4-6 26.5 22.6
7-9 10.3 14.2
-10 7.3 13.8

Mother's age (years)
<20 9.4 9.5 6.1 6.3 -0.2
20-24 31.2 30.3
25-34 44.0 44.9
>.35 15.4 15.3

Socioeconomic indexa
Zero 42.4 32.3 6.1 3.8 2.3
1-2 31.2 29.8
>3 26.4 37.8

Sex
Male 50.0 51.3 6.1 6.2 -0.1
Female 50.0 48.7

a Whether or not a household had a vehicle, refrigerator, television, electricity, flush toilet, gas or electric stove, or at
least three rooms - positive responses are tallied.
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of survey workers, standardization of measurements,
daily calibration of scales, and frequent visits to the
field by a supervisor responsible exclusively for
anthropometry measurements. Second, the close
match of the shape of the Z-score distributions to the
reference curve indicates that measurements were
accurate. Third, extreme values of Z-scores, which
would reflect errors in measurement or in recording
or entering the data, are rare (Table 1). Finally, the
consistency of results for weight-for-age and height-
for-age lends credence to the observed trends.

This analysis shows the value of anthropometric
surveys for assessing nutritional status. Surveys have
a number of advantages over other means of collect-
ing anthropometric data on children. First, the use of
a random sample allows results to be generalized
to the overall population, and thereby assures that
measurements over time are comparable. Second,
quality can be controlled and monitored more easily
in surveys, since staff can be trained and super-
vised and their measurements standardized on a
regular basis. Such quality control is impossible if
anthropometric data are obtained from clinic or
school records. Third, relative to the continuous
collection of data, surveys can be carried out
inexpensively. The main disadvantage of surveys
that they are periodic rather than continuous - is
usually unimportant since the nutritional status of a
population tends to change slowly.

Through repeated anthropometric surveys it is
possible to monitor the nutritional status of children.
Repeated surveys can identify geographical areas or
population subgroups where progress has been made
or where conditions have stagnated or worsened.
This information is useful for evaluating pro-
grammes and for targeting interventions in nutrition,
health, and economic development.
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Resume
Tendances de 1'etat nutritionnel chez les
enfants salvadoriens: I'apres-guerre
Ces dernieres ann6es, I'El Salvador est pass6 de
l'6tat de pays ravag6 par la guerre civile a celui
d'un pays se battant pour son d6veloppement
economique. Cet article examine les tendances de
l'6tat nutritionnel des enfants en El Salvador entre

1988 et 1993 (avant et apres la signature d'un ac-
cord de paix). Apres la guerre, les donateurs
internationaux ont contribu6 de fa,on importante a
la reconstruction du pays.

Les donn6es proviennent de deux enqu6tes
nationales comportant la mesure du poids et de
la taille des enfants ag6s de 3 a 59 mois. Bien que
la m6thodologie d'enquete ait ete similaire dans
les deux cas, quelques diff6rences ont dO etre
rectifiees. La taille des enfants de 24 a 35 mois
rapportee dans l'enquete de 1988 a dO etre corrigee
car ces enfants avaient ete mesur6s couch6s et
non debout. Ensuite, une ponderation a e effec-
tu6e pour tenir compte du fait que lors de l'enqu&te
de 1988, certaines r6gions du pays 6taient
inaccessibles en raison de la guerre.

La taille et le poids des enfants ont ete com-
par6es avec une courbe de r6f6rence recemment
6tablie aux Centers for Disease Control and Pre-
vention (CDC), Atlanta, GA, Etats-Unis d'Amerique.
Cette courbe est similaire a la courbe NCHS/CDC/
OMS mais ne presente pas de discontinuite a 24
mois. Pour chaque enfant, on a calcul6 les valeurs
de Z pour les rapports poids/age, poids/taille et
taille/age.

La pr6valence des faibles rapports poids/age
(<-2 ET) est tombee de 15,0% en 1988 a 10,5%
en 1993; celle des faibles rapports poids/taille
(<-2 ET) 6tait tres faible dans les deux enquetes:
3,9% en 1988 et 2,9% en 1993, et celle des faibles
rapports taille/age (<-2 ET) est tombee de 28,1%
a 22,0%. Cette baisse g6nerale des indicateurs
de malnutrition 6tait due a un d6placement vers le
haut des distributions de la taille et du poids des
enfants et non a une r6duction de la partie
inferieure de la distribution. La qualite des donnees
anthropom6triques semble bonne dans les deux
enquetes, moins de 1% des valeurs se situant en
dehors des intervalles pr6vus. Les distributions des
valeurs de Z pour les rapports taille/age, poids/
taille et poids/age correspondaient a celles de la
courbe de r6f6rence, avec des 6carts-types proches
de 1,0.

Cette analyse demontre l'interet des enquetes
r6pet6es sur l'etat nutritionnel. Ces enquetes ont
plusieurs avantages sur les autres m6thodes de
collecte des donn6es: les r6sultats peuvent etre
g6n6ralises a 1'ensemble de la population, la qualite
des donnees peut etre facilement contr6l6e, et les
coOts peuvent etre reduits au minimum. Les en-
quetes rep6t6es permettent d'identifier les regions
ou les sous-groupes de population ou des progres
ont 6te realises et ceux ou la situation est rest6e
stationnaire ou s'est d6grad6e. Ces informations
sont extremement utiles pour le ciblage et l'6valua-
tion des programmes ax6s sur la nutrition.
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