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Nutritional status of Libyan children
in 2000 compared with 1979
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ABSTRACT This cross-sectional study examined the growth and nutritional status of Libyan preschoot
children and the sociceconomic status of their parents in 2000 and compared the results with those of a
similar study conducted in 1979. The investigation involved 1614 healthy children of both sexes under 5 years
of age in two regions of the Libyan Arab Jamahiriya. Simple random sampling and cluster sarmpling tech-
niques were used to enlist participants. Body weight, height, and head and arm circumterence of the children
were recorded and mothers were interviewed about their child's health and the socioeconomic status of the
family. Significant improvements in nutritional status since 1979 were found that could be attributable to
factors such as socioeconomic development, longer breastfesding, greater availability of high energy foods,
supplementaliun with semi-solid or solid foods and heavy government subsidy of basic foods.

Etat nutritionnel des enfants libyens en 2000 par rapport A I'année 1979

RESUME Cette étude transversale a examiné la croissance et |'état nutritionnel d'enfants libyens d’age
préscolaire et le statut socioéconomigue de leurs parents en 2000 et a compare les résultats avec ceux
d'une étude similaire réalisée en 1979. Létude concernait 1614 enfants des deux sexes agés de moins de
cing ans, en bonne santé, dans deux régions de la Jarmahiriya arabe libyenne. Des techniques de sondage
aléatoire simple &t de sondage par grappe ont été utilisées pour recruter les participants. Le poids corporel,
la tailie, lo périmétre cranien et le périmetre brachial des enfants ont été enregistrés et les méres ont été
interrogees au sujel de fa santé de feur enfant et du statut sociceconomique de Ja famille, On a constaté
d'importantes améliorations de |'état nutritionnel depuis 1979, lssquelies pourraient étre attribuges a des
facteurs tels que le développement socioéconomique, la durée pius longue de I'allaiternent materns), la plus
grande disponibilité d'aliments trés dnergétiques, 'apport d'aliments de complément semi-solides ou sofides
etla forte subvention des produits alimentaires de premigre nécessité par le gouvernement.

'Ecole de santé publique, Vandeeuvre Igs Nangy, France.
Recaived: 13/06/01; accepled. 02/08/01
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Introduction

Anthropometric measurements such as
weight, height, arm and head circumfer-
ences are widely used and are considered
to be the best means of assessing growth
patterns and nutritional status in children
under 5 years of age in various communi-
ties. Health and nutritional problems during
childhood are the result of a wide range of
factors mostly related to unsatisfactory
food intake, severe and repeated infections,
or a combination of the two [/]. Studies of
the nutritional status of members of the
Libyan population are scarce. The first
cross-sectional study of growth among ur-
ban preschool children in the Libyan Arab
Jamahiriya was conducted in 1979 in Tri-
poli by Tajouri [2]. However, a nutritional
survey, a major goal of nutritionists and the
public health sector at the Ministry of
Health for the last 20 years, has not been
conducted before. Thus the present study
investigated the change in nutritional status
of Libyan children under 5 years of age be-
tween 1979 and 2000, to provide a picture
of the current nutritional situation of this
group and to determine the effects of so-
cioeconomic factors on their nutritional
status.

Methods

The investigation involved 1614 healthy
children of both sexes aged between 0 and
59 months and was performed between
1999 and 2000 in two regions of the Libyan
Arab Jamahiriya, al-Jabel al-Garby and Tri-
poli. Mothers were interviewed using a
guestionnaire covering information about
the child’s health (e.g. general health, in-
tected with measles or not, infected with
diarrhoea or not in the two weeks before
the interview) and the family’s socioeco-

nomic situation {(e.g. education and occu-
pational levels of the parents, family in-
come, family size, parity, type of housing
and area of residence). Children were ex-
amined during the interview and weight,
height, and head and arm circumference
were recorded.

Simple random sampling was used to
obtain participants from child health cen-
tres, kindergartens and the delivery sec-
tions of obstetrics hospitals. A cluster
random sampling technique using World
Health Organization {WHQ) methodology
[3] was used to recruit participants from
residential areas,

The results were compared with those
of the 1979 Tajouri study. Both studies had
similar objectives and used similar sampling
and methodological techniques. They were
also comparable in terms of other factors,
such as sample size, recruitment of chil-
dren by random selection, age group stud-
jed (0-59 months), geographical location
{urban and rural populations), and the pre-
vailing genetic, ethnic, cultural and climatic
conditions. Both sets of inclusion criteria
specified healthy, normal children recriited
from maternal and child centres, obstetric
hospitals and the like.

Although the same anthropomerric
measurements and sociodemographic vari-
ables were assessed and both studies were
conducted under standardized conditions
[4], the Tajouri study was conducted in
Tripoli, whereas our study was carried out
in Tripoli and al-Jabel al-Garby, two re-
gions which contain both urban and rural
areas. In general, 86% ot the Libyan popu-
lation lives in urban areas [5). Compared to
Tripoli, al-Jabel al-Garby has a rather poor
socioeconomic level, which might have
negatively influenced our findings. Some
basic needs, however, such as low-priced
foods as well as health services and educa-
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tion, are available there and throughout the
country. As we observed improvements in
growth of children in 2000 compured with
1979, the effect of this sample difference
could be assumed to be minimal.

Anthropometric measurements were
obtained according to standardized proce-
dures [6]. The principal parameters were
weight and length/height. Ali children were
weighed on an infant/baby scale with a
maximum capacity of 20 kg (graduated in
100 g). Infants were weighed completely
undressed whereas older children were in
minimal underwear. Weight was recorded
to the nearest 0.1 kg. Children less than
two years of age were assessed for recum-
bent length to the nearest millimetre.

Two examinations were made using a
plastic SECA-type baby length measure.
One examiner held the child’s head and ap-
plied gentle pressurc to bring the top of it
nto contact with the fixed headboard while
anther extended the child’s legs and
brought the movable footboard to rest
firmly against the child’s heels with the
toes in the correct position. Children over
two years old were mcasurcd standing us-
ing aluminium SECA-type vertical rule. The
child stood, without shoes, heels together
and back straight, with his or her heels,
buttocks, shoulders and head touching the
device. Measurements were recorded to
nearest 0.1 cm.

Data on age were obtained from family
register booklets or vaccination cards. Age
was recorded as the number of completed
months between the birth date and the date
of the interview,

We excluded a total of [41 children
from the analysis: those whose birth length
was less than 49 cm (33 infants) and those
who had a birth weight under 2500 g (99
infants) as per other studies [7]. We calcu-
lated weight-for-age, height-for-age and
weight-for height Z-scores [6] usiny

NCHS/WHO reference population [4,6].
Children having Z-scores < -6 or = +6
were also excluded (9 children) | /]. The fi-
nal analyses were therefore conducted for
1473 children.

Descriptive statistics (means and per-
centages) were used to compare the socio-
demographic characteristics between our
study and the study of 1979, We used the
same age groups as Tajouri for a more pre-
cise comparison. Curves of centile distri-
bution were drawn to compare
weight-for-age and height-for-age indices
between the two studies for both sexes.

We tested for significant differences in
both indices with the Student r-test in each
age group. We also looked for differences
in weight and height between boys and girls
in our study using analysis of covariance
with adjustment for age and sex/age inter-
action (Fisher tesr).

All statistical analyses were carried out
with SAS software, version 8 [8)].

Results

The distribution of chitdren by age group
and sex in the two study populations is giv-
en in Table t. The percentages of the age
groups in both samples were similar to
each other.

The socioeconomic differences be-
tween the 1979 study sample and the
present study sample are presented in Table
2. There were large differences in family
income, level of parental education, family
size and parental professional activity be-
tween the to studies.

Figures | and 2 and Table 3 give the dis-
tributions of weight-for-age for both sexes.
The children in the present study were
heavier than the children in the 1979
Tajouri. The mean weight difference be-
tween boys in our study and the 1970 study
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Table 1 Distribution of children by age group and sex, 1979 and 2000

Age group 1979° 20000

(months) Boys Girls Totalno. % Boys Girls Totalno. %
0 019 35 35 70 42 21 13 34 23
0.2-1 84 84 168 76 39 36 ™ 5.1
24 134 129 263 119 73 80 153 10.4
58 117 123 240 10.9 7 57 132 9.0
914 133 132 265 12.0 78 72 150 10.2
15-20 127 115 242 11.0 66 61 127 856
21-29 134 112 246 11.2 94 75 169 115
30-39 117 107 224 10.2 90 85 175 11.9
4049 108 113 221 10.0 117 99 218 14.7
50-60 143 123 266 121 123 119 242 164
Total 1132 1073 2205 100.0 776 697 1473 100.0

Tajouri study 2].
°The present study.

was significant for the age groups 2-4
months and 21-39 months (¢-test, P-values
from 0.002 to 0.02). There was also a sig-
nificant difference for girls for the age
groups 5-8 months and 15-39 months (-
test, P < 0.002 10 0.007). Boys in our study
had higher body weights than girls, (F-test,
P < 0.004), which is in agreement with the
Tajouri study.

Figures 3 and 4 and Table 4 give the dis-
tributions of height-for-age for both sexes.
Compared with the Tajouri 1979 sample,
both sexes in our study were taller. This
was particularty so for the median and the
97th centile. The result of the i-test {1est of
means) indicated significant differences
between the two studies for height from 2
months to 49 months for boys (F-test, P <
0.0001) and from 5 months to 49 months
for girls (P < 0.0001). This means that the
average child of 2000 was taller than the
average child in 1979 at certain ages. The
covariance analysis for height revealed that
in our study boys were taller than girls (F-

test, P < 0.003), a result that is similar to
the Tajouri study.

Discussion

To measure the weight or the height of a
child is to measure his or her health. Fol-
low-up of weight and height is therefore
the best way to monitor the growth and
health of children during different periods.
The results of this study suggest that many
socioeconomic improvements have oc-
curred in Libyan society since 1979. Pri-
marily these include increases in the
average monthly income per capita, in the
level of parental education and in the paren-
tal professional activity.

When compared with the results of
Tajouri’s 1979 study [2], our study sug-
gests some interesting points regarding so-
cioeconomic developments in the country,
particularly concerning mothers. Mothers
are the principal providers of health care
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Table 2 Socioeconomic characteristics of the children’s families

in 1979 and 2000
Socioeconomic characteristic 1979° 2000°
Mean monthly incomeffamily (LD) 178 272
Median monthly income/famity (LD} 140 250
Mean moenthly income per capita in (LD} 2225 42.5
Maan tamily size 8 6.4
Father's education
Never attended school 22% 5.3%
Primary school 41% B.2%
Preparatory school 17% 25.2%
Secondary school 10% 43.6%
University 10% 17.7%
Mother's education
Never attended school 59% 17.8%
Primary school 30% 16.8%
Preparaitory school 4% 20.1%
Secondary school 5% 36.4%
University 2% 8.9%
Father employed
Yes 100% 99.3%
No 0% 0.7%
Mother employed
Yes 7% 31.9%
No 93% 68.1%

#Tajouri study f2}].
eThe present study.

LD = Libyan dinar; 1 LD = 2.8 US§.

for infants, children and other members of
the family. The prevalence of illiteracy
among mothers declined from 59% in 1979
to 17.8% in 2000. There was also a more
than fourfold increase in the percentage of
mothers who had university education (an
increase from 2.0% to 8.9%). These
changes may help to explain the improve-
ments in growth and nutritional status
among Libyan children. The higher immu-
nization rate as indicated by the mother and
child survey in 1995 [9], the availability of
higher energy foods, female literacy and
gross national product were the most im-

portant factors associated with lower prev-
alence of wasting and stunting among Lib-
van children. These findings agreed with
results from other countries [10].

An unpublished study by the current
authors (Hameida J, Billot L, Deschamps
JP, unpublished report) analysed Z-score
indices using NSHC/WHU reference popu-
lation. It indicated a less than 2% preva-
lence of underweight (weight-for-age
Z-score} and wasting (weight-for-height
Z-score) among Libyan preschool children.
The prevalence of stunting (height-for-age
Z-score below —2 SD) among Libyan chil-
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Figure 1 Centile distribution of weight-for-age of Libyan boys aged 0-59 months
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Figure 2 Centile distribution of weight-tor-age of Libyan girls aged 0-59 months

dren however was 4.1%, whereas in 1979
preschool children were more retarded in
their growth parameters. This growth re-
tardation was more evident with the third
centile, particularly in the lower socioeco-
nomic groups, and pointed to nutritional
factors as probable causes [2]. The nation

al Libyan study in 1995, which was not
based on healthy children only, confirmed
the presence of linear growth retardation
(10.6%) below 2 SD Z-scores of the
NCHS/WHO population. Ameng Libyan
children under 5 years of age, the preva-
lence of growth retardation, or stunting,
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Table 3 Centile distribution of weight-for-age of Libyan children aged 0—59 months

Age ’ Woeight-for-age centile® Weight-for-age centile?
group (kg) (kg)
{(months)  3rd 50th 97th 3rd 50th 97th

Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

019 28 28 3.3 34 4.4 4.5 2.8 2.7 3.3 3.3 4.0 39
02-19 35 32 46 4.4 6.0 54 3.2 27 43 4.0 5.8 50
2—4 50 48 6.5 6.0 79 7.4 45 42 6.2 5.7 8.0 75
58 65 6.0 83 78 109 108 6.2 54 8.1 7.4 101 9.6
9-14 78 70 99 92 127 110 7.0 71 a8 a1 121 110
16-20 85 88 11.0 110 144 138 86 85 108 104 139 127
21-29 87 100 125 118 163 160 88 90 120 118 149 139
30-39 16,9 108 143 13.7 17.2 18.4 10.1 10.2 13.4 14.1 s 160
4049 127 122 155 150 195 189 123 112 153 150 187 200
5060 136 132 170 165 209 220 140 128 170 164 202 212

*The present study (2000).
*Tajouri study (1979) [2].

was different by region and area of resi-  variability for stunting and wasting; this
dence [?]. Another study conducted else-  was eaplained by national faciors and geo-
where confirmed the presence of national  graphic region {70].

Height (cm)

— Hameida (2000)
....... Tajouri (1979}

5
0368121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Age (months)

Figure 3 Centile distribution of height-for-age of Libyan boys aged 0~59 months
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Figure 4 Centile distribution of height-for-age of Libyan girls aged 0-59 months

Linear growth retardation is well cov-  ronmental, genetic, ethnic, infection-relat-
ered in the literature and the problem of  ed, intensity of parasitic infection and nu-
stunting is considered to be multifactorial.  tritional factors (e.g. deficiencies in zinc,
Principal factors are energy intake, envi-  protein intake, iron, copper, iodine or vita-

Table 1 Centile distribution of height-for-age of Libyan children aged 0-59 months

Age group Height-for-age centiles (cm)* Height-for-age centiles (cm)®

{months) 3rd 50th 97th 3rd 50th 97th
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

0019 490 490 500 490 55.0 530 483 484 509 505 543 533
0.2-19 »00 500 56.0 54.0 62.0 580 503 491 5486 535 695 570
-4 570 530 625 600 67.0 67.0 571 543 615 600 654 644
58 61.0 640 700 890 76.0 76.0 617 589 677 659 726 702
914 66.0 B850 753 74.0 81.0 81.0 676 655 735 721 78S 763
15-20 750 730 8.0 820 935 820 730 720 792 776 851 839
21 29 78.0 78.0 88.0 865 97.0 060 753 748 847 836 0928 884
30-39 840 830 938 940 103.0 100.0 847 837 917 9802 961 970
4049 920 875 1000 995 108.0 1080 %03 889 979 974 107.0 1060
5060 95.0 94.0 105.0 104.0 113.0 1120 979 944 1050 1040 1130 1110

aThe present study (2000).
*Tajouri study (1978) f2].
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min A}). Food security at the national level
also plays a vole, as do social, economic
and demographic factors (such as poverty
and education) [10-12]. The variables that
most significantly affected our results were
child age and maternal education (Hameida
J, Billot L, Deschamps JP, unpublished re-
port). This is in agreement with literature
from other developing countries, although
the main cause or causes remain unclear
[12].

The anthropometric data reported here
and in 1979 strongly indicate that improve-
ments have occurred in the growth pat-
terns and nutritional status of Libyan
children in the two past decades. The most
notable differences, in weight and height,
were greatest at certain ages and in certain
centiles. We found that currently there is a
long duration of breast-feeding among Lib-
van mothers, In 2000, 78% of mothers
breastfed on demand and the mean duration
of breastfeeding was 9 months. These
practices should be protected, promoted
and supported (Hameida J, Billot L, Des-
champs JP, unpublished report). Tradition-
ally, breastfeeding in the Libyan Arab
Famahiriya has been seen as an expression
of a woman'’s fertility and fulfilment of her
maternal instinct. A 1990 study reported
that the average duration of breastfeeding
among Libyan mothers was 5 months [13],
suggesting that there has been an increase
of 4 months since that time. This may be
due to discontinuation of the free distribu-
tion of tinned milk powder that took place
from 1970 to 1990 at maternal and child
centres, The media may also have played a
role in promoting and supporting breast-
feeding. A study in 1997 reported that tele-
vision was the second most influential
factar in the practice of healthy behaviours,
with family influence coming first [14].

Other factors associated with the de-
ereage in the prevalence of stunting and

wasting among Libyan children may in-
clude greater availability of high energy
foods {(e.g. flour, rice, macaroni, couscous
and oil), an increase in the immunization
rate (93% of Libyan children have been
vaceinated against measles), good knowl-
edge and proper preparation of oral rehy-
dration solution, appropriate supplementa-
tion with other types of foods (e.g. milk,
cereals, fruits and vegetables) and im-
proved female literacy [9]. In our study,
98% of the children had not had measles
and there was also a lower incidence of di-
arrhoea observed in the 2 weeks prior to
the interview (4.5%); it was 17% in 1995
[9].

In the Libyan Arab Jamahiriya, millions
of Libyan dinars are being spent every year
on health [/5] and on subsidizing the prin-
cipal foods (oil, rice, couscous, flour, to-
mato paste, sugar and macaroni) [76].
These foods account for a large proportion
of the daily recormnmended carbohydrate al-
lowance. The approach to primary health
care adopted in the country after the 1978
Alma Ata Declaration has helped improve
health care and promote the well being of
children. The result has been a steady de-
cline in the infant mortality rate from 63.4
deaths per 1000 births during the 1970s to
24.4 deaths per 1000 births during the
1990s. Mortality among children under 5
years has also decreased from 87 to 30.1
deaths per 1000 births during the same pe-
riod [9].

In general the nutritional status of Liby-
an children has improved as a resuit of the
policy of development adopted throughout
the country in recent decades. The lower
prevalence of wasting, stunting and under
nourtshment appears to reflect improved
nutritional and gocioeconomic conditions in
the country.

When the resuits of the present study
and others conducted in the Libyan Arab
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Jamahiriya were compared with findings
from other countries in the Eastern Medi-
terranean Region, the growth and nutrition-
al status of Libyan children were satisfac-
tory., For example, in 1995 the prevalence
of stunting (below < =2 SD height-for-age)
among the total population of children un-
der age 5 years in the country was 10.6%
170} In Moroceo in 1992 the figure was
24.2%, in Tunisia in 1998 it was 8.3%, in
Egyptin 1998 it was 24.89%; in Algeria in
1995 it wus 18.3%, in Kuwait in 1995 it
was 10.7%. in Jordan in 1997 it was 7.8%
and in the Syrian Arab Republic in 1995 it
was 20.8% [17].
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Training in the management of severe malnutrition

Malnutrition contributes te an estimated 60% of deaths in under-five
chitgren. Ihis tralning <ourse on hospitai-based care of severely
malncurished children responds to the urgent need to reduce paediatric
deaths related to severe malnulrition in many developing countries. The
objecuves are to; reduce case fatality rate to less than 5 % amaeng severely
malnourished chiidren and improve the rate of recovery of severely
malnourished children, The course is intended for physicians, nurses and
other senlor health workers and operates in partnerships with national
governments, WHC regional offices, WHO country offices, WHO
collaborating centers, academic institutions, internationai agencies and
nongovernmental organizationss. More Information can be cbtained on the
course from: Department of Nutrition for Health and Development, World
Health Organization, 1211 Geneva 27, Switzerland, Tel: +41 22 791
2624/4542; Fax: +41 22 /91 4156 and online at: http:/fwww. who int/
nut/documents/imanage severe mainutrition_training fiy_eng. pdf
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