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Anthropometric assessment of the nutritional status
of preschool-age children in Cape Verde

A%. WENNBERG

The nutritional status ofpreschool-age children (0-6 years old) in Cape Verde was
assessed using anthropometric measurements in a survey that involved 17 017 children
from all regions of the country. About 26% of the estimated population in the target age
group was included. Data were collected through primary health care centres during the
latter part of 1983. The nutritional indicators weight-for-height, weight-for-age, and
height-for-age were compared with reference datafrom the U.S. National Centerfor Health
Statistics. Values of the indicators below -2 standard deviations of the median were
considered to represent moderate undernutrition, while values below -3 standard
deviations were taken to indicate severe malnutrition.

The prevalence of low weight-for-height (wasting) was 2.5%, while that of severe
wasting was 0. 6%. The corresponding prevalences of low height-for-age and weight-for-
age were 13.1 % and 17.2%, respectively, with severe categories representing 2.3% and
6.1%, respectively, of the cases in the total sample. There is therefore a relatively strong
tendency towards growth retardation or chronic, moderate nutritional deprivation in
preschool-age children in Cape Verde, although there exist interregional variations.

In 1979 WHO launched its strategy and campaign
"health for all by the year 2000" (1). In order to
facilitate the planning of programmes and the evalu-
ation of progress towards this objective, various
health indicators have been elaborated (2), one of
which is the nutritional status of preschool-age
children.
When indicators are used to gauge health progress,

information should be obtained to make the follow-
ing comparisons: between the current level and a
future projected level of health; between different
population groups in a country; between different
periods for the same population group; and between
countries. The methods used to obtain and analyse the
data should be standardized and reproducible. Also, it
is preferable to use existing sources of information
within the primary health care sector, mainly for eco-
nomic and administrative reasons, even if the data
obtained might not be entirely representative.
The objective of the present study was to obtain

basic, nationwide information on the nutritional
status of children aged 0-6 years in Cape Verde,
using standardized methods advocated by WHO and

1 Research Scientist, Vitrum Institute for Human Nutrition,
S-1 12 87 Stockholm, Sweden. Requests for reprints should be sent
to this address. Formerly, Consultant in Nutrition at the Ministry of
Health, Cape Verde.

obtaining necessary data from primary health care
centres. The results are presented as anthropometric
indicators for different subgroups of children and are
compared with analogous indicators for a reference
population.

GENERAL INFORMATION

Cape Verde is situated about 450 km off the West
African coast in the Sahel region, and has a dry cli-
mate with no regular rainy season. Insufficient food
supply has always been one of the major problems for
the inhabitants.
The archipelago consists of 10 islands, one of

which is uninhabited, and 5 islets, with a total area of
4033 km2 (Fig. 1). The population in 1983 was esti-
mated to be 313 802 (based on the 1980-census
population of295 703 and a 2% annual increase) with
66 785 children (21% of the population) aged 0-6
years and 45% of the population below 15 years of
age; the male-to-female ratio in the age group 0-6
years was estimated as 0.985 (Table 1). Comparison
of the estimated infant population (<1 year of age)
with the statistics on live births and infant mortality
for 1983 in the country revealed discrepancies, which
suggest that the estimated data should be viewed with
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Fig. 1. Map of the Cape Verde islands.

some caution.
The old Portuguese colony of Cape Verde became

an independent republic in 1975. The population is
mixed, consisting of individuals of Portuguese origin
and the descendants of slaves brought from the coast
of West Africa. A few studies of the nutritional
situation were performed after independence and
provided data on the nutritional status and state of
health of the most vulnerable groups in the popu-
lation. Unfortunately, however, these investigations
neither covered the entire country nor used the health
care system as the source of information. Moreover,
the results obtained may no longer be relevant.

In 1977 Stabile-Wolcana found that among children
aged 0-5 years on Cape Verde the degree ofmoderate
malnutrition was 24%, while that of severe malnu-
trition was 2%. Also, in 1979 Pina et al. studied the
health status ofwomen and ofchildren aged 0-5 years
and reported that around 20% of the children were
moderately malnourished according to the Harvard
standard and that 2-10% were suffering from severe
malnutrition (weight-for-age <60% of the stan-
dard).b In the same year, Legrain & Cap (3) found

a STABILE-WOLCAN, A. Evaluation de la situation nutritionelle
en Republique de Cap-Vert. WHO Regional Office for Africa.
Unpublished document AFR/NUT/90, 1979.

b PINA, A. D. F. ET AL. Health ofwomen and young children at
the Cape Verde islands. Project for Maternal and Child Health
Care, Cape Verde, 1979.

Table 1. Distribution of estimated population of children
aged 0-6 years, by island and by age group, Cape Verde,
1983

Estimated
population' % of total

Island
Boa Vista 776 1.2
Brava 1691 2.6
Fogo 6815 10.2
Maio 949 1.4
Sal 1512 2.3
San Tiagob 31 820 47.5

Praia 13 997 20.9
S. Catarina 8099 12.1

S. Cruz 4815 7.2

Tarrafal 4909 7.3
Santo Antiob 10 258 15.3

Paul 2019 3.0
R. Grande 5136 7.7

Porto Novo 3103 4.6
Sio Nicolau 3063 4.6
Sio Vicente 9991 14.9

Total 66875 (63 772)C 100 (95.4)C

Age group (months)
0-11 11881 17.7

12-23 10 716 16.0
24-35 9814 14.6
36-47 9149 13.6
48-59 8691 12.9
60-71 8411 12.5

72-83 8213 12.2

Total 66 875 100
Boys 32 936 49.25
Girls 33 939 50.75 (0.985)d

Based on the 1980-census data.
Shown also is the distribution by county on these islands.

c Total minus the population of Porto Novo.
d Ratio of males to females.

that the level of malnutrition among children in San
Tiago, the most populated island with about half the
total population of Cape Verde, was 31-46% among
those aged 0-6 years and 45-51 % among those aged
7-15 years. The degree of malnutrition was higher in
rural than in suburban or city areas and a seasonal
variation was also noted.
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The most prevalent type of malnutrition worldwide
is protein-energy malnutrition (PEM), and in 1974
Bengoa estimated that globally about 100 million
children were suffering from moderate or severe
PEM at any one time (4). In Cape Verde, only a few
cases of kwashiorkor were found in the above-men-
tioned studies, indicating that marasmus is the most
common type of malnutrition.
The project for maternal and child health care and

family planning (PMI/PF) was started in Cape Verde
in 1977 and now covers all the islands by means of
one or more mobile or semi-mobile units. The PMI/
PF units have been accepted by the population and are
viewed as a reliable source of information. The most
recently constructed units are in San Tiago, the most
densely populated island, where the last rural unit was
opened in the autumn of 1983.

METHODS

There is no generally accepted classification system
for the pathological changes caused by PEM. How-
ever, it should be possible to categorize such malnu-
trition according to type, degree, duration, and stage.
The most widely used classification, which was intro-
duced by Gomez et al. in 1956 (5) and modified by
Jeiliffe (6), uses weight-for-age as the unique
nutritional indicator. This approach has certain draw-
backs since chronic undernutrition not only influ-
ences the weight but also the height of a child. More
recently, attempts have been made to include the
relationships height-for-weight and height-for-age
(7-9). In the present study the measurements of
weight and height have been used to form the follow-
ing nutritional indicators: weight-for-height, weight-
for-age, and height-for-age. In order to gain infor-
mation on the degree and duration of undernutrition,
there is a need to compare the data obtained with those
for a reference population and to use a standardized
method for selecting a representative sub-sample of
sufficient size to make valid comparisons.

Reference population
The U.S. National Center for Health Statistics

(NCHS) standard (10), determined for a well-
defined, healthy population in the USA, was chosen
as a reference for the study because it is preferred by
WHO (2), it has been used in several previous studies
(11), and it is based on median values and standard
deviations, which is advantageous in making com-
parisons of different populations or age goups. Also,
since weight and height follow approximately a nor-
mal distribution curve and the functions weight-for-
age and height-for-age are non-linear, standardizing

the variation within the population facilitates
comparisons.

Previously, Pina et al.c reported that the distri-
butions of weight and height for infants aged 0-6
months in Cape Verde were within the Harvard stan-
dard ± 2 standard deviations. As the population on
the islands is of mixed origin with generally normal
stature, the use of reference data from a developed
country seemed reasonable.

Characteristics of the study sample
The sample size required to detect significant

differences at the 5 %-level was calculated using re-
commendations made by WHO.d A partial, stratified
sample that was proportional for each community,
age group, and sex was calculated using the relation:

n= 16XcXp(l00-p)/A2
where n is the total number of individuals in the
sample, c the group factor (in this case 14-the seven
age groups 0, 1, 2, 3, 4, 5, and 6 years divided by
sex), p the expected percentage of children with mal-
nutrition, (100-p) the expected percentage of chil-
dren without malnutrition, and A the amplitude of
the confidence interval ± 95% of the degree of
malnutrition in the stratified population.
By means of a formula for stratified samples and

the results of the Stabile-Wolcan study,e the ampli-
tude of the confidence interval was calculated to be
5.3% and the maximum degree of malnutrition to be
26%+(2x5.3%)=37%. The sample size (n) was
estimated as 18 588 individuals, which is equivalent
to 29.2% of the children aged 0-6 years in Cape
Verde. Since the proportion sampled exceeded 10%,
the sample size and confidence interval were cor-
rected (12) to give a final stratified sample of 14 396
individuals (22.6%), which was divided proportion-
ally into 14 groups and 13 strata. The corrected
precision of the estimate was ± 4.5 %.

Porto Novo was not included in the survey, and the
results from a previous investigation of the nutritional
status in preschool-age children in this communityf
were compared with the data obtained here.

Data collection and standardization ofmeasurements
During October and November 1983, the weight,
' See footnote b, p.376.
d Measurement of nutritional impact. Unpublished document

WHO/FAP/79.1, 1979.
e See footnote a, p.376.
f ROCHA, E. R. G. & REITMAEIR, P. Nutritional map of the

island S. Antdo 1983/1984. Republic of Cape Verde, Ministry of
Health and Social Welfare, Delegacy of Health in Santo Antao,
1984.
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height, date of birth, sex and individual health record
number were obtained for all children who attended
units of the PMI/PF project. Mobile units visited
certain locations in the rural areas, thereby increasing
the representativity of the sample. In the capital,
Praia, and on the island of Sao Nicolau the survey was
initiated in July 1983 to obtain practical experience in
collection of data and was continued until the end
of November 1983. Also, in order to increase the
amount of data the collection time was extended until
the end of January 1984 in a few districts.
Data were recorded on special forms and the

methods used to measure weight and height were
explained in detail to the staff of the PMI/PF units.
The age of each child was calculated using date of
birth and the month of data collection recorded on the
forms. Weight was measured using Salter 235 spring-
balance scales. For infants, a weighing sack was
used, while older children were instructed to hang
in a horizontal trapeze consisting of a cylindrical
wooden stick attached to the balance by means of
ropes. Weights were read to the nearest 0.1 kg. Infant
balance scales were also used. Height was measured
in the vertical position for children who could stand
properly (usually those aged > 2 years) using a
measuring tape glued to a stick or a carpenter's
measuring metre. In contrast, the heights of younger
children were determined in the horizontal position
on a measuring board, although on some occasions it
was not possible to obtain height measurements for
the age group 0-2 years. All heights were measured
to the nearest centimetre.

Analysis ofdata
Data were analysed on a Billings computer. The

information was validated and erroneous series of
data were excluded as follows: incomplete sets ofdata
and duplicate measurements of one child were first
discarded; and sets of data were rejected if either
weight or height fell outside the reference standard
value ± 6 standard deviations or if the relation
between weight and height was outside ± 6 standard
deviations.
The nutritional indicators weight-for-height,

weight-for-age, and height-for-age for each individ-
ual were expressed as standard deviations above or
below the median value for a given age and sex in the
reference population. The number and frequency
(proportion of the total number of individuals in a
group) of children with low levels of the indicators
(-2 and -3 standard deviations) relative to the
reference population were calculated for sex, age
group, and locality (islands and communities). The
prevalence of low levels of the nutritional indicators
was then determined by subtracting the frequencies of

low levels due to illness or hereditary factors (2.3%
for ± 2 standard deviations and 0.1% for ± 3 stan-
dard deviations) in the normally distributed reference
population.
The data are presented here as prevalences of low

levels for each indicator and strata. Means and
standard errors were calculated for the total sample,
and the statistical analysis included a x2 test for the
number of individuals in a group above and below -2
standard deviations of the median value of the refer-
ence population. Comparisons were made between
regions (islands and counties) for the entire sample,
between sexes for the different age groups, and
between the age groups < 1 year, 1-3 years, and 4-6
years. Differences were taken as significant at the
5 %-level.

RESULTS

The distribution of the sample by island/county
and age group is given in Table 2. In total, 17 017
children aged 0-6 years were included in the study.
Except for two communities on San Tiago (Praia, the
capital, and S. Catarina), sufficient data were ob-
tained. The mean coverage level for the entire
country was 26.7% of the estimated population of
0-6-year olds. The age distribution of the sample
slightly over-represented the younger age groups, but
only children aged 6 years were under-represented
relative to the estimated population. Because the age
distribution of the sample population was skew, the
statistical evaluation was limited to the following
larger age groups: 0-11 months (n=3761), 12-47
months (n=8895), and 43-83 months (n=4346). The
respective male to female ratios in the final sample
were 0.995, 0.973 and 0.955. The mean value of the
ratio was 0.973, which was not significantly different
from that estimated for the study population (0.985).
The prevalences of low levels of the nutritional

indicators in the different regions of Cape Verde
are shown in Table 3 and Fig. 2. For the entire
sample the prevalence of low height-for-age was
13.1 ± 0.26% for the limit of -2 standard deviations
and 2.3 ± 0.12% for the limit of -3 standard devi-
ations. The respective values of weight-for-age were
17.2 ± 0.29% and 6.1 ± 0.18%, and of weight-for-
height 2.45 ± 0.12% and 0.64 ± 0.06%. Confidence
intervals were within the calculated level.

Statistical analysis of the data included compari-
sons between islands and between counties on the
larger islands of San Tiago and Santo Antao (exclud-
ing the county of Porto Novo). Significant differences
were found for the values of height-for-age in the
following communities: Maio and San Tiago relative
to the other islands; Brava relative to Sal; Fogo rela-
tive to Sal and Sao Nicolau; and Santo Antao relative
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Table 2. Distribution of stratified partial sample of
children aged 0-6 years, by island and by age group,
Cape Verde, 1983

Sample Sample % of sample
required obtained population

Island/county
Boa Vista
Brava
Fogo
Maio
Sal
Praia
S. Catanna
S. Cruz
Tarrafal
Paul
R. Grande
Sio Nicolau
Sio Vicente

Total
Boys
Girls

175
382
1539
214
341

3160
1828
1087
1108
456
1159
692

2255

14396
7090
7306

300
462

2149
281
422

2379
1466
1683
1361
624
1666
695

3529

17 017
8280
8737

38.7
27.3
31.4
29.6
27.9
17.0
18.1
35.0
27.7
30.9
32.4
22.7
35.3

26.7
26.4
27.0

Age group (months)
0-11 - 3768 33.3 (0.995)°
12-23 - 3265 32.0
24-35 - 3015 32.2
36-47 - 2615 30.0
48-59 - 2111 25.5
60-71 - 1595 19.9
72-83 - 648 8.3

Total - 17 017 26.7 (0.973)
12-47 - 8895 31.4 (0.973)
48-83 - 4354 18.0 (0.955)

' Figures in parentheses are the ratio of males to females.

to all islands except Fogo, Maio, and San Tiago; the
county of S. Catarina relative to all other counties
on San Tiago; and between the counties of R. Grande
and Paul on Santo Antao.
The prevalence of low height-for-age (stunting)

among 0-6-year olds in Cape Verde can therefore
tentatively be divided into the following three cate-
gories: higher level-Maio, San Tiago, and Santo
Antao; intermediate level -Fogo; and lower level-
Boa Vista, Brava, Sal, Sao Nicolau, and Sao Vicente.

Significant differences in the values of weight-for-
age were found in the following communities: Brava,
Fogo, Maio, San Tiago, and Santo Antao compared
with the other islands; Brava and Sao Nicolau com-
pared with Sao Vicente; the counties of S. Catarina
and Tarrafal compared with the other counties on San
Tiago; and also between S. Catarina and Tarrafal.
The results for low weight-for-age can be divided into
the following categories: higher level- Brava, Fogo,
Maio, San Tiago, and Santo Antao; intermediate
level- So Vicente; lower level -Boa Vista, Sao
Nicolau, and Sal.

Significant differences between values of weight-
for-height (acute malnutrition or wasting) were found
for the following islands and counties: Boa Vista and
Maio relative to the other islands; Brava, Sal, and Sao
Nicolau relative to San Tiago and Santo Antao; Fogo
relative to San Tiago and Sao Vicente; and the
counties of S. Catarina and S. Cruz relative to the
other counties on San Tiago.
For low values of weight-for-height (wasting) the

following categories were obtained: higher -Boa
Vista and Maio; intermediate -San Tiago and Sao
Vicente; and lower-Brava, Fogo, Sal, Sao Nicolau
and Santo Antao.
The prevalences of low levels of the three nutri-

tional indicators, by age group and sex, are shown in
Table 4 and Fig. 3. Because of the paucity of data
collected for children aged < 1 year in the community
of Paul and for children aged 6 years in Sao Vicente,
these were excluded from the calculations. The values
for weight-for-height, weight-for-age, and height-
for-age show the same tendency, with the highest
prevalence of low levels occurring in the age group
12-23 months. For these indicators, a highly signifi-
cant difference was found between children in the age
group <1 year and those in the age groups 12-47
months and 48-83 months, except in the latter age
group for weight-for-height. Moreover, significant
differences were found between the age group 12-47
months and that of 48-83 months for all indicators.
The slightly greater prevalences of low values of the
indicators for the age group 72-83 months should not
be regarded as indicative since this group was under-
represented in the total sample. No differences were
found for any of the indicators when the age group
0-5 months was compared with the reference
population.
The prevalence oflow levels ofboth weight-for-age

and height-for-age was relatively constant for chil-
dren aged 24-83 months, and that of height-for-age
was approximately 25% lower than that of weight-
for-age for all ages. Values of the nutritional indi-
cators for infants <1 year of age conform to the
normal distribution curve ofthe reference population,
but for all other age groups the values of height-for-
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Table 3. Prevalence of moderate and severe malnutrition in preschool-age children in different regions of Cape Verde,
1983, as indicated by the percentage of children below -2 and -3 standard deviations (SD), respectively, of the
median values for the nutritional indicators in the NCHS reference data

Prevalence of malnutritiona

Height-for-age Weight-for-age Weight-for-height

Island/county % below -25D % below -3SD % below -25D % below -3SD % below -2SD % below -3SD

Boa Vista 8.3 0.9 4.9 1.6 8.2 2.5
Brava 8.5 1.4 17.9 4.7 0.3 0.3
Fogo 12.5 1.9 19.2 5.7 0.6 0.1
Maio 18.3 5.6 17.0 7.4 12.7 3.8
Sal 3.9 0.6 9.5 4.2 0.5 0.8
San Tiago 15.0 2.9 20.5 8.0 3.2 0.8
Praia 12.9 2.1 18.1 6.3 1.3 0.2
S. Catarina 21.1 4.4 26.4 11.6 6.1 1.5
S. Cruz 14.7 3.1 17.0 6.6 4.6 0.9
Tarrafal 12.5 2.3 22.9 8.8 1.8 0.9
Santo Antio 14.5 1.6 20.8 6.6 0.7 0.2
Paul 18.1 2.5 23.4 7.8 1.4 0.2
R. Grande 13.2 1.3 19.8 6.1 0.4 0.2
Sio Nicolau 6.6 0.9 7.2 2.6 0.9 0.0
Sio Vicente 11.9 2.4 11.0 3.8 2.8 0.7

Meanb 13.1±0.26 2.3±0.12 17.2±0.29 6.1±0.18 2.45±0.12 0.64±0.06

' The following estimated percentages for a population in which these nutritional indicators follow a normal distribution have been subtracted: 2.3% for
-2SD and 0.1% for -3SD

b Figures shown are mean ± standard error of the mean.

age and weight-for-age were shifted to the left, i.e.,
there was a higher percentage of individuals with low
weight and height for their age. Males were more
affected as indicated by weight-for-age for those aged
> 1 year and by height-for-age for those >4 years
old. The number of cases of severe malnutrition or
growth retardation for the different nutritional indi-
cators are shown in Table 5.

DISCUSSION

The study was carried out in order to evaluate the
methodology recommended by WHO (2)g for use of
existing primary health care systems as a source of
anthropometric information. It was hoped also to pro-
vide reliable data on the nutritional status ofone ofthe
most vulnerable age groups in Cape Verde for use as
a baseline in evaluating future efforts to improve the

g See footnote d, p. 377.

health of the population. The study was cross-sec-
tional and hence little information could be obtained
about the causes and consequences of the levels of
undernutrition found.

In the majority of primary health care centres that
participated in the study, the collection of data went
smoothly and cooperation was excellent; however,
since to some extent this interfered with the ordinary
work ofthe staff, the centres in two of the most popu-
lous areas did not provide sufficient data. Also, two
centres did not provide data on infants <6 months,
and data on only a small number of 6-year-old chil-
dren were provided by two others. In all, 14 out of 15
centres participated and thus almost the entire country
was covered.
The methodology was in general well executed,

and data on 17 738 individuals were collected, out of
which 721 were excluded. The proportion of males to
females did not differ from that estimated for the
study population.
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Table 4. Distribution of the prevalence of malnutrition, by age and sex, in preschool-age children in Cape Verde, 1983

Prevalence of malnutrition'

Height-for-age Weight-for-age Height-for-weight

Age group (months) b n Male Female Total Male Female Total Male Female Total

0-6 1918 -0.8 -1.3 -1.0 1.0 -0.2 0.4 0.1 -0.1 0.0
0-11, 3761 2.8 2.5 2.7' 5.8 4.0 49c 1.4 1.2 1.3C. e

12-23 3265 20.7 16.3 18.4 24.8 18.8 21.7 6.7 4.3 5.4
24-35 3015 16.0 16.4 16.2 22.0 20.1 21.0 2.4 3.2 2.8
36-47 2615 11.7 16.5 14.2 21.8 20.1 20.9 0.9 1.4 1.2
48-59 2111 13.6 14.9 14.3 19.5 18.4 18.9 1.1 1.8 1.4
60-71 1595 18.7 12.2 15.3 23.9 15.5 19.4 1.6 2.0 1.8
72-83 640 22.5 10.7 16.1 28.0 15.9 21.5 2.1 2.9 2.5
12-47c d 8895 16.5 16.4 16.4c 23 0d 19.6d 21.3c 3.5 3.1 3.3c
486-3c. d 4346 16.7d 13.3d 14.9c 22.3d 16.9d 19.5C 1.4 2.0 1.7C'
0-83d 17 002 13.5 12.6 13.1 18.9d 15.5d 17.2 2.5 2.4 2.4

' Percentage of individuals below -2 standard deviations of the median values for the nutritional indicators. The data have been corrected for the
estimated 2.3% of individuals below these limits in a normal population distribution.

b Data from Paul (n - 7) for the age group 0-11 months and from Sio Vicente (n - 8) for the age group 72-83 months were excluded. Also, no data for
infants aged <6 months were obtained from Paul and Sao Nicolau or for children aged 6 years from Maio.

c Significant differences (P<0.05) were observed between these age groups.
d Significant differences (P< 0.05) were observed between sexes for these groups.
' There were no significant differences between these groups.
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Fig. 3. Age distribution of prevalence of protein-energy
malnutrition in preschool-age children (0-6 years) in Cape
Verde, 1983. Results are expressed as the proportion
who exhibited values of the nutritional indicators that
were below -2 standard deviations of the median values
for the NCHS reference population.

The representativeness of the regional and age-
group strata deviated from the calculated values. The
sample collected was, however, sufficiently large and
acceptable, although the infants who use the primary
health care service might not be entirely representa-
tive ofthe whole preschool-age population. In follow-
up studies, it might be advisable to spread the collec-
tion of data over the year to avoid seasonal variations
and minimize the work load. Also, since there were
great difficulties in obtaining a sufficient number
of data series for 6-year olds it might be advisable
to either enforce their attendance or exclude them
totally.
Anthropometric measurements can provide data on

the physical development of children and are widely
used to determine the degree and duration of nutri-
tional deprivation (11). In this context, factors such
as genetic differences between populations, socio-
economic standards, and prevalence of infectious
diseases must also be taken into account; however,
the most important determinant ofnormal growth and
development of infants and young children is intake
of adequate amounts of good quality food. Although
ethnic differences between the study and the refer-

382

i2
:2
z
10
i



NUTRITIONAL STATUS OF PRESCHOOL-AGE CHILDREN IN CAPE VERDE 383

Table 5. Prevalence of severe malnutrition in preschool-age children, Cape Verde, 1983, as indicated by the number
and percentage of children below -3 standard deviations of the mean values for the nutritional indicators in the NCHS
reference data

Prevalence of severe malnutritiona

Height-for-age Weight-for-age Height-for-weight

Age group (months)b No. of children Prevalence (%) No. of children Prevalence (%) No. of children Prevalence (%)

0-11 40 1.0 80 2.0 31 0.7

l2-23 145 4.3 313 9.5 46 1.3

24-35 99 3.2 221 7.2 18 0.5

36-47 52 1.9 187 7.0 1 1 0.3

48-59 39 1.7 127 5.9 1 2 0.5

60-71 23 1.3 93 5.7 6 0.3

72-3 1 0 1.5 35 5.4 2 0.2

Total 408 2.3 1056 6.1 126 0.6

' The data have been corrected for the estimated 0.1% of individuals below these limits in a normal population distribution.
See footnote b, Table 4.

ence standard populations in terms of their adaptation
to nutritional and environmental factors might influ-
ence the anthropometric findings, such differences
disappear when socioeconomic standards are im-
proved (13, 14). Therefore, in the evaluation of the
results from the present study, periodic nutritional
deprivation was taken to be the most important cause
of the increased prevalence of low height-for-age and
weight-for-age.
The results obtained were expressed as nutritional

indicators based on the weight, height, and age of
children on a single occasion. In order to distinguish
the phase and degree of protein-energy malnutrition,
weight-for-height can be considered as a measure of
the degree of acute undernutrition or wasting, while
height-for-age reflects the level of malnutrition in the
past, i.e., impairment of physical development or
stunting (8). Previously, weight-for-age has been
used as the sole indicator of the level of malnutrition
(5); however, together with weight-for-height,
weight-for-age can also provide information on the
duration of malnutrition or growth retardation, es-
pecially when various age groups are investigated.
The NCHS reference standard was used in the

study because it is based on a large sample of healthy
children in the USA, where the population is ofmixed
racial origin. The degree of undernutrition can be
expressed as the prevalence of low levels of the
anthropometric indicators compared with their
median value in a reference population, since a limit
of -2 standard deviations below the median indicates

moderate malnutrition and -3 standard deviations
below the median gives the degree of severe malnu-
trition (2, 15).h
During the first 6 months of life, the anthropo-

metric measurements for the infants in the study did
not deviate from those of the reference population,
which indicates that use of the NCHS standard is
probably valid for the infant population of Cape
Verde. Breast-fed babies in communities with poor
socioeconomic environments are protected against
nutritional inadequacies (16, 17), and mothers in
Cape Verde prefer to breast-feed their infants during
the first 6 months according to a study of500 mothers
and 600 children aged 0-5 years.' In many cases
partial breast-feeding was prolonged for up to 12-14
months.

In contrast, during the second year of life, a highly
significant increase in the prevalence of low levels of
all the anthropometric indicators occurred, which is
consistent with greater acute nutritional deprivation
and growth retardation or chronic malnutrition. This
is in accord with previous data,' i and also with
results for other developing countries (6). After the
second year oflife, the prevalences ofthese indicators
remain fairly constant, which may signify an adap-
tation to reduced food intake or absence of catch-up
growth. Prolonged moderate undernutrition can,
however, not be ruled out, since the prevalence of

h See footnote d, p. 377.
See footnote b, p. 376.

' See footnote a, p. 376.
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low height-for-age always was less marked than that
of weight-for-age. Nevertheless, a small but signifi-
cant improvement was noted for the age groups
48-83 months, which exhibited a diminished degree
of wasting.

Deficient weaning practices are one of the import-
ant causes of hampered growth in infants aged 6-24
months. Pina et al. studied inter alia the number and
composition of meals provided to this age group and
found that 70% of the children on the island of Sao
Vicente and 40% on Sal received less than four meals
per day.' Cornstarch and milk-based porridges were
the preferred first oral foods given to infants; bottle-
feeding was more usual in Sal than in Sao Vicente.
Other socioeconomic factors, such as the number of
children in the family, lack ofeconomic support from
the father, educational level of the mother, and
cultural habits, might have contributed to the degree
of undernutrition found in the present study (A. Pina,
unpublished data, 1984). Another, perhaps less im-
portant, factor is intercurrent disease, mostly diar-
rhoea and upper respiratory tract infections. Statistical
data from the Ministry ofHealth for 1983 showed that
67% of the reported cases of diarrhoeal diseases
involved children aged < 4 years.
The results obtained in the present study show that

for 1983-84 the values of weight-for-age are com-
parable with those obtained in 1977k and 1979.' In
contrast, Legrain & Cap (3) reported higher levels of
malnutrition than those of the present survey.

Analysis of the data revealed certain regional dif-
ferences. For example, the small island of Maio
appeared to be more affected by acute as well as
chronic or earlier malnutrition, while Sal and Sao
Nicolau were significantly less affected. The lower
levels of malnutrition for Sao Nicolau may, in part,
arise because data were collected mainly during July
and August, when the incidence of malnutrition due
to diarrhoeal diseases (18) is probably lower, since it
normally only rains in the autumn, if at all. For most
of the islands there was a tendency to low weight-for-
age and height-for-age, although a mixed pattern of
both stunting and wasting was noted in San Tiago and
Sao Vicente. The island ofBoa Vista exhibited a level
that is sufficiently high to be ofconcern. On the island
of San Tiago the rural county of S. Catarina was the
most affected but, in general, on this island it was not
possible to make distinctions in this respect between
rural areas and the capital, Praia. The only other
urban area in Cape Verde, the city of Mindelo, on the
island of Sao Vicente, has a very small rural
population.
No reasons for these differences between regions

were identified; however, insufficient logistic re-
sources could be a factor on some ofthe islands; while

k See footnote a, p. 376.
1 See footnote b, p. 376.

irregularity of supplies from abroad as well as an
uneven distribution pattern within the islands could
also be advocated. Another important factor might
be differences in economic support from family
members, a large proportion of whom live abroad.
The only unit of the primary health care system for

preschool-age children that did not participate in the
study was Porto Novo on the second largest island,
Santo Antao. The annual statistical evaluation pro-
duced by this unit, however, was prepared using a
similar methodology to that of the present survey.
The indicators weight-for-age and weight-for-height
were related to the NCHS reference population and
the frequencies of low levels (2 standard deviations
below the median value) calculated. During 1983,
weight-for-age was low in 18.8% of children and the
frequency of acute malnutrition, as expressed by
weight-for-height, was 4.4%.m However, in Porto
Novo the heights for the age group < 1 year were
excluded, which possibly increased the calculated
incidence of acute malnutrition, since the present
study shows practically no deviations for infants < 1
year of age.
From the data in Table 5, the prevalence of severe

stunting among the study population was estimated as
2000 and that of severe wasting as about 500 cases at
any one time, and, compared with the results of pre-
vious studies, the nutritional status appears to have
remained fairly constant in Cape Verde. The authori-
ties in the country are currently making various
efforts to improve the health situation, one ofwhich is
the project for maternal and child health care. Since
the inauguration of the project, the infant mortality
rate has been approximately halved from 120 to 60
per 1000 live births. With improvement in the
medical care facilities and increased mobility of the
population, life-threatening malnutrition is therefore
less likely to occur. On the other hand, with increased
survival rates and only marginal or no increases in
the socioeconomic standards, more children might
suffer less overt nutritional deprivation. The conse-
quences of this are uncertain, but include possible
effects on learning abilities (19), stress tolerance,
response to novel situations (20), and increased sus-
ceptibility to infectious diseases (21, 22).

Different solutions can be sought to improve the
nutritional status of preschool-age children in Cape
Verde-e.g., distribution of enriched foodstuffs,
intensified nutritional education of mothers of mal-
nourished children, and provision of special can-
teens; however, these are not easy to implement.
Possibly it will require a combination of many
approaches to ensure a good nutritional state and
decrease the risk of irreversible damage in this very
vulnerable group of the population.

m See footnotef, p. 377.
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RESUME

EVALUATION ANTHROPOMETRIQUE DE LA SITUATION NUTRITIONNELLE
DES ENFANTS D'AGE PRtSCOLAIRE AU CAP VERT

La situation nutritionnelle de 17 017 enfants igds de 0
a 6 ans a ete 6tudiee a la fin de 1983 au Cap Vert, grace a une
enquete transversale qui a couvert 1'ensemble du pays.
L'echantillon stratifid comprenait 26,7% de la population
estim&e de cette tranche d'age, dont les differents e1lments
etaient relativement bien represent6s. Les mesures anthro-
pometriques suivantes ont ete effectuees et comparees a la
norme de reference NCHS pour une population en bonne
sante des Etats-Unis: taille par rapport a l'fge, poids par
rapport a l'Age et poids par rapport a la taille. Pour 1'en-
semble de 1'echantillon, le pourcentage d'enfants chez
lesquels la valeur de ces indicateurs etait faible a ete de
13,1% pour la taille par rapport a I'fge, 17,2% pour le poids
par rapport a I'fge et 2,5% pour le poids par rapport a la
taille. On a not6 des differences r6gionales relativement
importantes. Chez les enfants de moins de 6 mois, la distri-
bution du poids et de la taille etait conforme a la distribution
normale de la population de refdrence. Par contre, on a

constate une augmentation tres significative de la frequence
des valeurs faibles pour les trois indicateurs au cours de la
deuxieme ann6e de la vie. Les enfants presentaient des
signes de retard de croissance et de malnutrition chronique
moderee d'autant plus prononces qu'ils etaient plus ages,
tendance qui pourrait avoir des effets nefastes sur la sant6
et le developpement des jeunes enfants au Cap Vert. La
methode utilis6e etait celle recommandee par l'OMS pour
6valuer les initiatives en matiere de soins de sante primaires
et elle s'est revelee tout a fait satisfaisante. Les resultats
obtenus pourront servir de base a de futures etudes. Sous
reserve de quelques legeres modifications, cette methode
pourrait 6galement etre utilis6e pour ameliorer la surveil-
lance periodique de la situation nutritionnelle des enfants
sur les differentes iles de l'archipel. Dans ce cas, un echan-
tillon comprenant 20% de la population serait probablement
suffisant pour deceler tout changement sighificatif dans les
parametres anthropom6triques etudies.
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