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Growth and malnutrition among preschool
children in Democratic Yemen
G. BAGENHOLM,1 B. KRISTIANSSON,1 & A. A. A. NASHER2

A cross-sectional anthropometric study of children aged 0-84 months was performed
in 1982-83 in Democratic Yemen. The total sample included 3407 children, representing
populations from urban, rural, and slum areas of the country. NCHS/WHO growth data
were used for reference purposes.

A high overall prevalence of wasting (8. 7%) and stunting (35.2%) was found among
the children. However, rural children exhibited a satisfactory weight-for-height during the
first 6 months of life compared with both the reference and the urban and slum children.
Slum children had a high prevalence of wasting during the first 18 months of life.

For the younger age groups, rural children were shorter than urban children, but at
7years ofage all the children were similar, with a mean height-for-age corresponding to
-1. 7 standard deviations of thatfor the reference population. Mothers in the urban area
weighed significantly more than those from the slum or rural areas (P <0.001), but all
mothers had similar heights.

Only a few studies have assessed growth and mal-
nutrition among children in Democratic Yemen.
Among these, a hospital-based study performed in
1976 showed an incidence of severe malnutrition
(cut-off level not defined) corresponding to 7% of all
children admitted (1). Also, in 1976 and 1978, 37%
of children attending maternal and child health
(MCH) centres in Aden were underweight, defined as
a weight-for-age < 80% of that of the median of the
reference population.a Two rural villages were
studied in 1978, and 44% of the children below 3
years ofage were underweight (defined as 60-80% of
the Harvard standard for weight-for-age), while 12%
had severe forms of malnutrition (<60% of the
Harvard standard for weight-for-age). b
These indications of an alarming nutritional situ-

ation prompted the present study, whose aim was
to assess the growth of young children and mothers
and to measure the magnitude and prevalence of
malnutrition among children in different areas of the
country. The study was carried out in 1982-83.

MATERIALS AND METHODS

All children in Democratic Yemen aged below 7
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years were eligible for inclusion in the study, and
Table 1 contains demographic data on those sampled.
Urban, rural, and slum populations were studied and
the selection procedures outlined below were used.

Urban population
Aden was chosen to represent the urban sample.

Aden Governorate consists of four directorates, three
of them in the city of Aden itself, while the fourth
comprises the islands of Socotra and Perim. These
two islands were excluded from the study, but the
three urban directorates were included. Each direc-
torate is made up of two or three districts, and where
districts in the same directorate were separated by
a non-residential area or road, all were included in
the study (Seera directorate). In Meena and Asha'b
directorates, where two adjoining districts share
buildings and each district had its own maternal and
child health/family planning (MCH/FP) centre, a
coin was tossed to select one of the centres to repre-
sent the districts. Data on the population as well as
street maps for each directorate and district were
obtained. The size of the sample for each district/
directorate was proportional to its population relative
to the total urban population.

In order to standardize the sample selection pro-
cedure in all the urban areas and minimize any bias,
since a mixture of socioeconomic levels was repre-
sented, the MCH/FP centre was used as the starting
point. A coin was first tossed to decide the direction
along the street to proceed in order to select the first
household. Every house along the chosen direction
was then visited and all families with children below
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Table 1. Number of children investigated in the survey, by age group and area, Democratic Yemen

Age group

Months Years

0- 3- 6- 9- 12- 15- 18- 21- 2- 2.5- 3.5- 4.5- 5.5- 6.5-
Area 2.9 5.9 8.9 11.9 14.9 17.9 20.9 23.9 2.49 3.49 4.49 5.49 6.49 7.00 Total

Urban 22 23 34 53 29 41 27 29 66 117 125 119 122 53 860
Slum 19 17 18 20 16 11 14 14 43 45 55 53 53 21 399
Rural 85 88 104 126 92 50 99 87 165 298 299 280 267 108 2148

7 years of age were included in the study. If a cross-
road, junction, or end of a road was encountered, a
coin was tossed to define the next direction (right or
left, etc.). The route to be followed in each area by the
interview team, determined as described above, was
marked on the street map. The households that had
been selected for the survey were visited by the inter-
viewers, who took all details, registered the eligible
children, and gave each child a serially numbered
card. The family was instructed to bring their child or
children with the card(s) to the MCH/FP centre,
where they were identified, examined, measured, and
weighed.
Mothers from only one directorate were measured

and weighed.

The slum population
The slum population studied consisted of all chil-

dren below 7 years of age who lived in the shanty
town of Dar Sa'ad in the northern outskirts of Aden
city. Although Dar Sa'ad was temporary in character,
the population living there were often long-term resi-
dents. The study area was one half of a well-defined
entity, managed by the People's Defence Committee,
the local political administrative unit.

The rural populations
The rural populations were studied in seven differ-

ent villages selected at random from four topographic
and five regional zones. The topographic zones com-
prised the coastal zone and plain, inland areas (300-
1750 m above sea level), the highlands (> 1750 m
above sea level), and the Wadi Hadramaut (a valley
running approximately east-west in the inland areas).
The regional zones consisted of the governorates
except Aden, which was already represented in the
urban sample.
At least one village was selected from each topo-

graphic zone in a governorate. Because of the larger
rural population in the inland areas, these were,
however, represented by two governorates. Villages

were selected that were typical of their respective
areas with regard to social life, traditions, income-
generating activities, and degree of self-subsistency.
Villages whose total number of inhabitants ranged
from 1200 to 3500 were chosen, yielding 250-800
preschool children per village.
The study in all the locations was performed by a

team of 17 individuals, 11 ofwhom participated in the
whole survey. Each house in the study areas was
visited. In the rural villages, a census was also taken,
whereas in the urban and slum areas only families
with children aged under 7 years were registered on
the basis of house-to-house visits. Of 3607 eligible
children, 3499 (96%) participated in the study; how-
ever, 42 (1 %) were excluded because their question-
naire forms were incomplete.

Age assessment

In the urban area, 89% of the children had birth
certificates, while in the slum area the proportion was
83% and in the rural areas only 22.5%. The age of
children without a birth certificate was assessed
with the aid of a local events calendar and a clinical
examination.

Anthropometry
The weight and height of all children and mothers

surveyed were determined. The weights of infants
and young children were measured to the nearest
10 g onCMS portable-type field survey scales (model
4125), while that of mothers was measured to the
nearest 100 g on CMS model 4310 scales. Scales
were calibrated twice daily and checked against
standard weights of 1 kg and 100 g. Double checks
were made periodically to ensure accurate pro-
cedures. The heights of children aged > 2 years were
measured to the nearest millimetre with a Harpenden
and Holtain portable stadiometer. Finally, the lengths
of children aged less than 2 years were measured to
the nearest millimetre with a Harpenden and Holtain
infant measuring table.
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Growth reference data
From the values of weight and height obtained, the

height-for-age, weight-for-height, and weight-for-
age were calculated for each individual child. The
results were categorized into age groups following
previously recommended procedures (2). For refer-
ence purposes, data from the National Centre for
Health Statistics (NCHS) were used (3) with the
modification suggested and elaborated by WHO (4),
referred to hereafter as NCHS/WHO.

All information was recorded on precoded forms
and the subsequent calculations were performed
using a computer. The growth data obtained were
presented in standard format using a program
obtained from the Nutrition Unit, WHO, Geneva. For
each of the anthropometric indicators of malnutrition,
a cut-off point of -2 standard deviations (SD) below
the median of that of the NCHS/WHO reference
population was used, as recommended by Waterlow
et al. (2), Keller & Filmore (5), and the WHO
Working Group on the Purpose, Use, and Interpret-
ation of Anthropometric Indicators (6).

Cross-tabulations of the SD-scores for the in-
dicators weight-for-height and height-for-age were
performed using the definitions outlined below.
-Normal nutritional status: weight-for-height and
height/length-for-age between -2 SD and +2 SD of
that of the median of the reference population.
-Stunting: height-for-age less than -2 SD of that of
the median of the reference population.
-Wasting: weight-for-height less than -2 SD of that
of the median of the reference population.
-Underweight: weight-for-age between -2 SD
and -3 SD of that of the median of the reference
population.
-Marasmus: weight-for-age less than -3 SD of that

of the median of the reference population.
-Kwashiorkor: weight-for-age between -2 SD
and -3 SD of that of the median of the reference
population and with oedema.

Statistics
Data were compared using the x2 test and Student's

t-test. P-values less than 0.05 (5%) were considered
statistically significant.

RESULTS

The weight and height/length measurements re-
lated to age and sex of the study children are shown
in Table 2. The distributions of both weight-for-
height and height/length-for-age are markedly skew
compared with those of the NCHS/WHO reference
population. No less than 87.6% and 80.5% of the
children were below the reference median values
of weight-for-height and height/length-for-age,
respectively.
The mean values of weight-for-height and height-

for-age, expressed as SD-scores of the reference
population, are given in Fig. 1 and 2. The values of
these anthropometric indices did not differ signifi-
cantly for boys and girls in any of the populations
studied, and the distribution of SD-scores for each of
the indices and their standard deviations ranged from
0.9 to 1.0 for weight-for-height and from 1.1 to 1.3
for height-for-age in the urban, rural, and slum
sample groups.
Values for weight-for-height differed between

the sample areas for the youngest age groups; for
example, rural infants had a mean weight-for-height
close to that of the NCHS/WHO reference popu-
lation, urban infants had a slightly lower value
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Fig. 1. Mean SD-scores of weight-for-height relative to
the median NCHS/WHO data for boys and girls com-
bined, by age (logarithmic scale) and sample population,
Democratic Yemen.

Fig. 2. Mean SD-scores of height-for-age relative to
the median NCHS/WHO data for boys and girls com-
bined, by age (logarithmic scale) and sample population,
Democratic Yemen.

+2

+1

X o.

-2

42 54 66 78 84
, . . . * * * * * w

493



G. BAGENHOLM ET AL.

Table 2. Mean and standard deviation (SD) of weights and length/heights of children by age group and sex, Democratic
Yemen

Boys Girls

Weight (kg) Height (cm) Weight (kg) Height (cm)
Age group
(months) Mean SD Mean SD Mean SD Mean SD

0-2.9 4.27 0.94 54.7 3.8 4.02 0.91 53.9 3.7
3.0-5.9 5.98 1.28 62.3 4.6 5.52 0.86 60.1 3.4
6.0-8.9 7.05 1.12 66.1 3.4 6.52 0.98 65.0 3.8
9.0-11.9 7.94 1.17 70.0 3.6 7.58 1.05 68.8 3.7
12.0-14.9 8.46 1.15 72.0 2.9 8.02 1.07 70.9 3.2
15.0-17.9 9.40 1.49 75.7 3.8 8.65 1.26 73.2 4.1
18.0-20.9 9.47 1.32 77.3 4.9 9.27 1.34 75.7 3.9
21.0-23.9 10.17 1.41 79.9 3.9 10.10 1.68 79.6 4.7
24.0-29.9 10.98 1.29 83.6 4.2 10.51 1.38 82.4 4.8
30.0-41.9 12.08 1.57 88.9 5.2 11.79 1.64 88.3 5.7
42.0-53.9 13.64 1.83 95.4 5.5 13.07 1.69 94.4 6.1
54.0-65.9 14.92 1.77 102.7 5.5 14.84 2.16 100.9 6.6
66.0-77.9 16.44 2.87 107.7 6.2 16.03 2.22 106.4 6.2
78.0-84.0 17.32 2.08 110.9 5.2 17.21 2.70 110.7 6.1

(difference not significant), and the slum infants age was -1.7 SD-scores at 7 years of age in all three
had a mean value of -1.3 SD-scores (significantly sample populations.
lower than those of the urban and rural infants The weights and heights of the mothers of the chil-
(P< 0.01)). Up to the age of 9 months, rural infants dren are presented in Table 3. The mean weight of the
had a significantly higher weight-for-height than their urban mothers was significantly greater than that of
urban counterparts (P <0.05). The weight-for-height the slum or rural mothers (P <0.001). For reference,
of urban and slum children was lowest at 6-9 and the mean weight and height of 18-year-old women
12-15 months of age, respectively, whereas the in the NCHS/WHO population was 56.6 kg and
weight-for-height of rural children successively de- 163.7 cm, respectively.
creased during the preschool years. From the age of
24 months onwards, however, the anthropometric Malnutrition
indices of urban, slum, and rural children exhibited
no marked differences. The prevalence of malnutrition among the study

Rural children were shorter than urban children, children is shown in Table 4. Stunting was more pre-
and for those less than 12 months of age the difference valent in the rural and slum areas than in the urban
was significant (P<0.01, Fig. 2). The shortness area (P<0.001). Wasting was seen in 8.7% of all
relative to the reference population was most pro- children and was more common in slum than in rural
nounced for children aged 12-21 months in all children (P<0.001) but there was no significant
sample groups. Children older than 21 months exhibi- difference in this respect between urban and rural
ted a small catch-up growth and the mean height-for- children. Concurrent wasting and stunting were more

Table 3. Mean height and weight of mothers, by area, Democratic Yemen

Urban (n = 150) Slum (n = 158) Rural (n = 887)

Mean SD Mean SD Mean SD

Height (cm) 151.7 5.7 150.3 5.7 151.4 5.7
Weight (kg) 55.9 12.4 50.8" 12.6 5s.5a 10.2

' Significantly different from urban mothers at the P< 0.001 level.
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Table 4. Prevalence of wasting, stunting, and concurrent wasting and stunting among children, by sex and area,
Democratic Yemen

Urban Slum Rural

Boys Girls Boys Girls Boys Girls Total
(n = 443) (n = 417) (n = 216) (n = 183) (n = 1 160) (n = 988) (n = 3407)

Stunting (%) 20.1 22.1 37.5 28.4 35.7 38.0 32.4
Wasting (%) 7.0 6.0 10.2 8.7 6.3 3.6 5.9
Wasting and 2.3 1.2 4.2 5.5 3.4 2.2 2.8

stunting (%)
Normal 70.6 70.7 48.1 57.4 54.6 56.2 58.9

nutritional status (%)

prevalent among slum children than among urban
(P< 0.01) or rural children (P< 0.05). In this respect,
there was no significant difference between the sexes
in any of the sample populations. The slum popu-
lation was consistently the most malnourished. In
contrast, urban children had more frequently normal
nutritional status (70.7 %) compared with those of the
slum and rural areas, where only 52.4% and 55.2%,
respectively, had a weight-for-height and height/
length-for-age greater than -2 SD of that of the
NCHS/WHO reference population (P<0.001). The
distribution of the anthropometric indices is presented
in Table 5. There were more children with extreme
wasting ( < -3 SD) in the slum area than in the urban
and rural areas (P<0.05), while fewer children had
pronounced short stature (< -3 SD) in the urban area
compared with the other areas (P<0.001). Maras-
mus was found in 3%, 7.8%, and 6.5% of urban;
slum, and rural children, respectively (P<0.001
between urban and slum/rural children). Altogether,
26.6% of all the sample children were underweight,
and the prevalence of this condition was greater
among slum and rural than urban children
(P<0.001). Kwashiorkor was found in only nine
children (0.3%) -one from the urban, five from the
slum, and three from the rural areas.

The prevalence of malnutrition by age group is
shown in Table 6. Even among the youngest age
groups, one-third of the slum children were wasted,
with a peak at 12-15 months of age, when 50% of the
children fell into this category. The prevalence of
wasting in urban children reached a maximum of
15. 1 % between 9 and 12 months of age. In contrast,
rural children were not wasted during the first few
months of life and the maximum prevalence of wast-
ing among this group (14.2 %) occurred in those aged
6-7 years (Fig. 3).

In all sample populations, stunting was most fre-
quent among children aged 12-24 months and oc-
curred more often among slum and rural than urban
children (Fig. 4). The difference between the urban
and slum/rural population was significant (P<0.05)
for this factor for children aged 12-78 months.

DISCUSSION

The survey was a cross-sectional study of children
aged 0-84 months representing three population
groups in Democratic Yemen. The values observed
were compared with the NCHS/WHO reference data
in order to facilitate comparisons with other studies
(2, 5-8). A cut-off point for malnutrition of -2 SD

Table 5. Percentage distribution of anthropometric indices according to SD-score intervals (relative to those of the
NCHS/WHO reference population) for children (sexes combined), by area, Democratic Yemen

Weight-for-height Height-for-age

SD score Urban Slum Rural Urban Slum Rural

> +2 1.6 0.7 0.3 1.1 1.7 0.9
+0.01 to +2.0 19.0 13.6 19.8 14.3 8.6 10.6
- 1.99 to 0.0 71.3 71.6 72.2 61.9 51.6 49.2
- 2.99 to - 2.0 7.2 11.5 6.8 18.1 26.8 26.2
-3.99 to -3.0 0.8 1.8 0.5 3.8 8.5 10.2
< - 4.00 0.1 0.8 0.4 0.8 2.8 2.9
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Table 6. Prevalence of wasting, stunting, and underweight in children, by age and area, Democratic Yemen

Wasting (%) Stunting (%) Underweight (%)
Age group
(months) Urban Slum Rural Urban Slum Rural Urban Slum Rural

0-5.99 8.9 27.8 2.3 6.4 11.1 15.0 4.3 (0)' 13.9 (5.6) 5.0 (1.7)
6.0-11.99 14.9 23.7 5.7 14.9 23.7 27.8 16.1 (5.7) 36.8(13.2) 20.0 (7.0)
12.0-17.99 10.0 44.4 5.6 28.6 44.4 50.7 27.1 (8.6) 25.9 (29.6) 28.2 (7.7)
18.0-23.99 5.4 28.6 5.9 23.2 50.0 54.3 19.6 (1.8) 35.7 (14.3) 27.4 (8.1)
24.0-29.99 4.5 9.3 5.4 18.2 41.8 37.0 19.7 (1.5) 34.9 (13.9) 32.7 (4.2)
30.0-41.99 6.8 13.3 6.7 18.8 44.4 39.2 21.4 (2.6) 37.8 (6.7) 26.5 (8.0)
42.0-53.99 6.4 5.4 6.0 22.4 32.7 46.5 19.2 (1.6) 27.3 (1.8) 38.1 (6.0)
54.0-65.99 8.4 1.9 11.5 21.7 50.9 37.9 21.0 (2.5) 34.0 (0) 32.9 (5.4)
66.0-77.99 8.2 3.8 14.2 29.5 43.4 41.9 28.7 (2.5) 32.1 (1.9) 33.3 (7.1)
78.0-84 7.5 4.8 11.1 41.5 33.3 43.6 24.5 (3.8) 19.0 (4.8) 29.6 (11.1)

Overall 8.1 14.1 7.7 22.6 38.1 39.3 21.0 (3.0) 30.6 (7.8) 28.1 (6.5)

' Figures in parentheses show the percentage with marasmus.

below the median for the reference population was
used. This value appears to have biological impli-
cations for nutritional status, and below this level
mortality rates increase (9, 10).

Preschool children in Democratic Yemen are short
and light. At 6.5-7 years of age, the average Yemeni
boy weighed 5 kg less and was 9 cm shorter than his
counterpart in the NCHS/WHO reference popu-
lation. For girls, the corresponding differences were
5 kg and 8 cm, respectively. The weights and lengths
of infants aged 0-3 months in the urban and rural
groups were approximately the same as the mean of
the reference population. Rural children were the
shortest, but during the first 2 years of life their
weight-for-height was greater than that of urban chil-
dren. At 7 years of age, the weight-for-height and
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Fig. 3. Prevalence of wasting among boys and girls
combined, by age (logarithmic scale) and sample popu-
lation, Democratic Yemen.

height-for-age were similar for children from all three
samples. The differences between urban and rural
children were less than in other studies (11-13), and
this may have arisen because the economic conditions
in Democratic Yemen are comparable in urban and
rural areas (14).C
The largest difference between the three study

groups occurred for the prevalence of wasting, which
was higher among young slum children than among
urban or rural children. In the slum children, intra-
uterine growth retardation and low birth weight may
have preceded the postnatal wasting. Also, the
weights of mothers in the slum area were low, which
may have retarded fetal growth. An investigation of
feeding habits adopted by mothers in Democratic
Yemen revealed early and widespread use of diluted
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milk-powder combined with a short period of breast-
feeding (15). Surprisingly, during the first 2 years of
life, rural children were less wasted than their urban
counterparts. This may be attributed to the longer
periods ofbreast-feeding (and use ofexclusive breast-
feeding) in rural areas, although in rural areas family
food was introduced at a later stage (15, 16).
Linear growth patterns and the prevalence of stunt-

ing among children are influenced by nutritional
intake and modified by both environmental (17) and
genetic factors (18). In general, sanitary conditions
were less satisfactory in the slum and rural areas than
in Aden city. The overall morbidity pattern for pre-
school children was fairly uniform in the three sample
areas (16).C However, there were differences in the
attack rates of diarrhoeal diseases during the weaning
period, with a larger number in the slum and rural
areas. It is difficult to assess the influence of genetic
and ethnic factors in this respect. In Democratic
Yemen the population is heterogeneous, but there was
no indication of racial or national clustering in the
study locations, and there is no evidence to suggest
that the observed differences were due to ethnic
factors.

In 1978 a study conducted in two rural villages in
Democratic Yemen showed that up to 2 years of age
the children had similar mean weights and heightsd
and that wasting (< 80% of the Harvard standard of
weight-for-height) was more common in children
aged greater than 12 months. Stunting (< 90% of the
Harvard standard ofheight-for-age) was less common
in children aged below 2.5 years. However, the 1978
study is not comparable with the present population-
based survey, and the high rate of malnutrition
found could have arisen because of the difference in
methodology, rather than because of a subsequent

C NASHER, A. A. A. ET AL. Nutrition, growth and health
among pre-school children in People's Democratic Republic of
Yemen 1982-83, Stockholm, Ministry of Public Health, Aden and
Ridda Barnen, 1984.

d See footnote b, p. 491.

decrease in malnutrition in the country.
The mean height of the mothers surveyed corres-

ponded to a level slighdly greater than -2 SD of that
of the reference population for 18-year-old girls. The
lower mean weight ofthe slum and rural mothers may
increase the risk of intrauterine growth retardation
(19). In the 1978 pilot study, however, the mean
height of the rural mothers was similar to the values
found in both the present study and an investigation
carried out in rural parts of the Yemen Arab Republic
in 1972.' In contrast, the mean weights of women in
the 1972 and 1978 studies were 42.0 kg and 50.6 kg,
respectively.

In countries of the Middle East, stunting is con-
siderably more prevalent than in the North American
NCHS/WHO reference population. The differences
between Middle Eastern countries are, however,
large. For example, the prevalence of stunting in the
Yemen Arab Republic is almost double that in
Democratic Yemen, which, in turn, is approximately
twice that in Egypt or Kuwait (13, 20, 21).
Nutritional, environmental, or constitutional factors
might explain these differences. Wasting, which is a
more unequivocal sign of malnutrition, is equally
common in Democratic Yemen and the Yemen Arab
Republic but is much less prevalent in Kuwait or
Egypt.

In conclusion, nutritional conditions among chil-
dren in Democratic Yemen deserve special attention,
and more than one-third of preschool children in
the country are affected by malnutrition, in one
way or another. In particular, priority should be
given to those with wasting, an indicator of acute
malnutrition, which occurs in approximately 9% of
the children studied. Also, efforts to improve the
nutritional status of slum and rural mothers may
decrease the risk of intrauterine growth retardation.

e HAMMARI, L. A socio-medical study of some villages in
Yemen Arab Republic. Stockholm, Swedish Save the Children,
Federation, 1972.
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YEMEN DEMOCRATIQUE: CROISSANCE ET MALNUTRTION CHEZ LES ENFANTS D'AGE PRtSCOLAIRE

En 1982-1983, on a mene au Yemen democratique une
etude anthropom6trique nationale transversale, portant sur
les enfants ages de 0 a 84 mois et leurs meres. On a compte

dans cette 6tude un total de 3407 enfants, representant les
populations des zones urbaines, periurbaines (quartiers
pauvres) et rurales du pays.
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On a utilis6 a titre de comparaison les donn6es de la
population de r6f6rence NCHS/OMS. Les indicateurs
anthropom6triques de la malnutrition utilis6s dans cette
etude ont ete le poids par rapport a la taille et la taille par
rapport a l'age; le seuil de malnutrition a ete d6fini comme
6tant de 2 ET (6carts types) au-dessous de la m6diane de la
population de r6ference. Dans les campagnes, les jeunes
enfants se sont av6r6s plus petits que leurs homologues des
zones urbaines ou p6riurbaines, mais ils ont montr6 un
rattrapage de croissance vers 2 ans, qui s'est traduit par des
niveaux moyens de l'indicateur taille/age (SD-score) iden-
tiques a 7 ans. Pour l'indicateur poids/taille les niveaux
moyens chez les jeunes enfants des r6gions rurales re-
joignaient ceux de la population de reference NCHS/OMS,
alors que les nourrissons de moins de 3 mois des zones
p6riurbaines montraient des niveaux moyens faibles pour ce
meme indicateur. A 7 ans, toujours pour l'indicateur poids/
taille, on n'a observe aucune difference du niveau moyen
dans les trois zones d'etude.
On a observ6 une forte prevalence de la maigreur chez les

enfants des zones periurbaines ag6s de moins de 2 ans, mais
elle 6tait beaucoup moins courante dans les campagnes.

Toutefois, on a observe plus frequemment une petite taille
chez les enfants de plus de 3 mois dans les zones rurales et
periurbaines. La taille moyenne des meres etait de 150,3-
151,7 cm, alors que leur poids moyen etait respectivement
de 55,7 kg, 50,8 kg et 51,5 kg dans les regions urbaines,
periurbaines et rurales.
Une analyse anterieure des habitudes d'alimentation au

Yemen d6mocratique avait indique que l'emploi de lait en
poudre dilue etait tres repandu et que peu de femmes
allaitaient leurs enfants dans les zones periurbaines, ce qui
peut expliquer la plus forte prevalence de la maigreur
observ6e dans ce groupe. Par contre, le faible taux de
maigreur observe chez les enfants des campagnes peut etre
d(l a la forte proportion de femmes qui allaitent complete-
ment ou partiellement.
Les enfants des zones rurales et periurbaines se sont

averes plus petits que les enfants des zones urbaines au cours
des quelques premieres ann6es de la vie. Bien qu'on ne
sache pas exactement pourquoi, il semble que ce fait soit le
reflet a la fois des conditions prenatales et de facteurs
environnementaux.
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