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ABSTRACT We assessed the effect of a selected intervention on the nutritional status of 2–5-year-old children
in day care centres. Using a longitudinal prospective pretest/post-test intervention design, 974 children from 3
day care centres in Alexandria were followed for 1 year. Anthropometric measurements and 3-day 24-hour
recall data were gathered at base line and dietary intake was calculated and compared with recommended daily
allowances. An intervention programme was implemented through the establishment of kitchens in the 3
centres, provision of 2 meals/day, nutrition education for parents and training of supervisors. Baseline data
revealed deficient intake of most nutrients especially calcium, calories, vitamin C and iron. Post-intervention test
revealed improvement in mothers’ nutrition knowledge and the percentage of anaemic children decreased from
47.3% to 14.2%. A decrease in the percentage of underweight, stunted and wasted was also observed. The
cost of the programme per child per year was US$ 20.5.

Programme d’intervention pour améliorer l’état nutritionnel des enfants âgés de 2 à 5 ans à  Alexandrie
RÉSUMÉ Nous avons évalué l’effet d’une intervention sélectionnée sur l’état nutritionnel des enfants âgés de
2 à 5 ans dans des garderies. En utilisant un modèle d’intervention prospectif longitudinal pré-test/post-test, 974
enfants de trois garderies à Alexandrie ont été suivis pendant un an. Des mesures anthropométriques ont été
prises et des données du rappel des 24 heures sur trois jours ont été recueillies au début de l’intervention ;
l’apport alimentaire a été calculé et comparé avec les apports journaliers recommandés. Un programme
d’intervention a été exécuté avec la mise en place de cuisines dans les trois garderies, la fourniture de deux
repas par jour, l’éducation nutritionnelle pour les parents et la formation du personnel d’encadrement. Les
données initiales ont révélé un apport insuffisant pour les plupart des nutriments, notamment le calcium, les
calories, les vitamines et le fer. Le test post-intervention a montré une amélioration des connaissances des
mères en matière de nutrition, et le pourcentage d’enfants anémiques a chuté de 47,3 % à 14,2 %. Une
diminution de la proportion d’enfants présentant une insuffisance pondérale, ayant un retard de croissance et
émaciés a également été observée. Le coût du programme par enfant et par année s’élevait à USD 20,5.
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Introduction

In Egypt, the health status of the population
has improved rapidly due to improvements
in health services and in the economic
achievement thus improving the quality of
life both in urban and rural areas [1]. How-
ever, it has been reported that about 50% of
preschool children in urban areas of Alex-
andria were anaemic, 5% were stunted,
2.4% were wasted and 15% were obese
[2,3]. Studies in rural and squatter areas
reported up to 20% stunting, 11% wasting
and 4% obese [4,5].

The changing eating habits due to intro-
duction of fast foods and snacks and the
affluent lifestyle have provided a wide vari-
ety of foods for children and mothers.
Moreover, nowadays it is more difficult to
remain aware of the nutritional values of
food because of prepackaging, vending
machines and fast-food restaurants. In-
creasingly frequently you find, “formulat-
ed”, non-nutritious food replacing
wholesome foods in the diet, especially
children’s foods and snacks. Parents also
wrongfully teach their children by using re-
wards to encourage them to eat. Remarks
such as “eat your meat and after that you
can have your chocolate” encourage chil-
dren to want to eat more sweet and sugary
foods. Furthermore, the increasing habit of
the eating out aggravates the problem of
unhealthy eating and unbalanced diets [6].

Health-care professionals believe that
lifelong eating habits and risk factors for
chronic disease begin in early childhood
[6]. Nutrition interventions targeted at chil-
dren include diet therapy, counselling or
use of specialized nutrition supplements,
and nutrition monitoring and evaluation [6–
8]. The dietary guidelines, which recom-
mend food choices to promote health and
decrease the risk of chronic disease for
people 2 years of age and older, include 8
items that apply to children as well as adults

[9]. Several recent large-scale studies have
noted declines in fat intake among pre-
school and primary-school children and ad-
olescents, but currently reported fat
intake—33% to 35% of total daily calo-
ries—still exceeds, by 3 to 4 percentage
points, the recommended dietary allowanc-
es (RDAs) [10,11]. The average diet of
children and adolescents includes too much
fat, saturated fat, and sodium and too few
servings of fruits, vegetables and calcium
[11,12]. National surveys indicate that
overweight among children is a growing
problem and that children from lower in-
come families are at greater risk of obesity,
increased serum lipid levels and food in-
takes that fail to meet the RDAs than are
children of higher socioeconomic status
[10,12].

The principal objectives of the present
study were: to assess the feasibility of pro-
viding nutrition intervention to 2–5-year-
old children in day care centre settings; to
help mothers develop important concepts,
attitudes and behaviour toward food and to
be able to make wise choices about their
children’s food; and to evaluate the effect
of a selected intervention on the nutritional
status of children.

Methods

A longitudinal prospective pretest/post-test
intervention design was used where the
study population was composed of all chil-
dren aged 2–5 years, from 3 day care cen-
tres run by Al Moasat Organization located
in 3 areas of Alexandria (Anfushy, Smouha
and Boulkly) representing different socio-
economic levels.

Sampling
All children enrolled in the 3 day care cen-
tres and aged 2–5 years at the time of the
study (October 2000 to September 2001)
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were included in the study (974 children).
All mothers were invited to participate and
their consent was obtained. Of these, 935
mothers submitted a complete question-
naire with 24-hour recall over 3 days. Stool
samples were taken for all children. After 1
year, 563 children (60.2%) remained for fi-
nal nutritional assessment. The 40% not in-
cluded were because the child had gone to
school, or was absent because of mother’s
vacation, or the child’s data were incom-
plete and he/she was therefore excluded
from the final analysis. A subsample of chil-
dren was systematically selected in propor-
tion to the number of children in each
centre for blood and stool sampling; special
consent was obtained from the parents.
The estimated minimum required subsam-
ple using Epi-Info was 280 children. These
were chosen in a systematic manner from
the 3 day care centres. Of these, 214
(76.4%) consented to blood sampling and
had a negative stool analysis. Any children
with positive stool sample were referred to
a physician and were excluded from the
analysis but not from the intervention. After
1 year 66 children were lost to follow up
(30.8% attrition) leaving 148 children
(69.2%) for final blood sampling. No sig-
nificant difference was found between
respondents and non-respondents in socio-
demographic characteristics whether in
blood sample or for anthropometry.

Data collection
Mothers were interviewed by trained su-
pervisors in the nursery about sociodemo-
graphic characteristics of mother and
child. After the interview they were asked
to record at home the 24-hour recall of all
food and drinks intake of their children
over 3 days including a week-end. Food
quantities were expressed by the mothers
in common household measures (spoons,
cups, etc.) and converted to weights in

grams. The recall responses were trans-
formed to the average nutrient intake per
day using food composition tables of the
Egyptian Nutrition Institute using EXCEL
[13]. Then these nutrients were compared
to the RDAs for age and sex [13].

Nutritional assessment
Two parameters were used to evaluate the
nutritional status of the children; anthropo-
metric measurements (weight and height)
and biochemical analysis (haemoglobin
concentration, blood lead and cadmium).
For measurement of height, the child stood
erect, without shoes with weight equally
distributed on both feet and heels together
and touching the vertical board and looking
straight ahead. Height was recorded to the
nearest 0.1 cm. Body weight was mea-
sured on a levelled platform scale with
movable weights. The child, in minimum
clothing and without shoes, stood with
weight evenly distributed on both feet.
Weight was recorded to the nearest 100 g.
Measurements of weight and height were
evaluated by comparison with tables de-
rived from a reference population [14]. The
same instruments were used before and af-
ter the intervention and reliability was
checked repeatedly; those taking the mea-
surements were trained and remained the
same. Stool analysis was performed to ex-
clude parasitic infection.

Because of its low cost, easy and rapid
application, the test most commonly used
to screen for anemia is haemoglobin level.
This measure reflects the amount of func-
tional iron in the body. The concentration
of haemoglobin in circulating red blood
cells is the most direct and sensitive mea-
sure (colorimetric method) [15]. The
WHO criterion for iron deficiency anaemia
(haemoglobin level < 11 g/dL) was used to
diagnose anaemic children [16]. All labora-
tory investigations were carried out by one
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of the staff members of the Faculty of
Medicine, University of Alexandria.

Intervention programme
The intervention programme included the
following activities.
• Updating of the 3 kitchens, dining

rooms and stocks where all old utensils
were exchanged by new stainless steel
ones. Also, kitchens were equipped
with the needed electric machines. The
floor was covered by tiles and ceramic,
sewage disposal (bathrooms) was reno-
vated and windows were covered by
nets.

• Training of supervisors (the nursery
care givers) by university staff mem-
bers on the nutritional requirements of
children and handling of children’s
food. The training was implemented
through 60 theoretical and 40 practical
teaching hours over 25 days for 100
supervisors and 15 graduate assistants.

• Health education of parents consisting
of 12 sessions including lectures given
by university staff about healthy child
feeding practices and feeding schedules
of children.

• Nutritional programme which included
2 meals per day (breakfast and lunch)
and a fruit snack in between. Meals
were selected carefully to be rich in
proteins, iron and vitamins and free of
additives. The programme was devised
by 2 of the authors together with uni-
versity consultants. Purchases and
preparation of food was done in teams
and all members were trained.
The cost of the intervention amounted

to US$ 20.5 per child per year. This was
calculated from the total cost of the pro-
gramme for the year which amounted to
LE 206 160. With 1500 children enrolled,
the cost per child was LE 137.44. At the

time of the study the rate of exchange was
US$ 1 = LE 6.8.

Programme evaluation
The programme was evaluated by compar-
ing the nutritional status of the children be-
fore and after the intervention, mother’s
nutritional awareness by a pre- and post-
test and programme costs. Mother’s
knowledge was assessed by a 20-item Lik-
ert scale questionnaire where the answers
are scored as 2 for agree, 1 for undecided
and zero for disagree. Percentage scores
were calculated.

Data analysis
Data were analysed using Epi-Info 2000,
Microsoft Excel XP and SPSS, version
10.0. A P-value of 0.05 was used for statis-
tical significance and all tests were two-
sided. The arithmetic mean, standard
deviation and percentage were used as
summary statistics. The shape of the distri-
bution of quantitative variables was ex-
plored using the Kolmogorov–Smirnov
one-sample test. Comparison among pro-
portions was performed using Cramer’s V
and paired comparison before and after the
programme was performed using McNe-
mar test where the binomial distribution
with exact P-values was applied. Univari-
ate analyses of data on nutritional indicator
Z-score and haemoglobin level were per-
formed using the paired t-test for normally
distributed data and the Wilcoxon signed
rank test for skewed data. General linear
model repeated measures ANOVA was used
to examine simultaneously the within sub-
ject (intervention) effect as well as the be-
tween subjects effect of sociodemographic
factors on the response to the intervention
programme. For multiple comparison
among means Tukey HSD test was used
[17,18].
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Results

The present study included 935 children at
baseline assessment; 314 each from An-
fushy and Smouha day care centres and
307 from Boulkly nursery (Table 1). About
65% of the children were between 2 and 4
years and the remaining 35% were 4–<6
years. Children were fairly equally distrib-
uted by sex (48.4% boys and 51.6% girls).
More than 50% of mothers were university
educated, 38.1% had had vocational educa-
tion and only 9.7% were illiterate or could
just read and write. As expected, mothers
were mostly working (67.7%). The birth
order of child was first or second for
47.4% of the study children and 52.6%
were the third or higher birth order. The 3
day care centres showed significant differ-
ence in all sociodemographic characteris-
tics. Smouha and Boulkly had higher

percentages of university educated moth-
ers than Anfushy and also higher propor-
tions of lower birth orders.

Table 2 shows the percentage of chil-
dren consuming a daily average of nutrients
≥100% the RDAs. The most deficient nu-
trient was calcium (only 22.1% consumed
≥100% the RDAs), followed by calories
(26.4%) and vitamin C (39.1%). The least
deficient nutrient was proteins (98% con-
sumed ≥100% the RDAs) followed by vita-
min B2 (71.0%) and vitamin A (60.3%).
Comparison of the 3 day care centres re-
vealed significant difference between them
in the percentage of children consuming
≥100% the RDAs of vitamin B1, vitamin B2
and niacin with lower percentages in An-
fushy than Smouha and Boulkly.

The mean (and standard deviation)
score of mother’s knowledge, was 78.5%
(SD 10.8%) before the intervention which

Table 1 Baseline characteristics of the study sample

Characteristic Anfushy Smouha Boulkly Total Cramer’s
(n = 314) (n = 314) (n = 307) (n = 935) V

No. % No. % No. % No. %

Age (months) 0.34***
24– 133 42.4 255 81.2 217 70.7 605 64.7
48– 181 57.6 59 18.8 90 29.3 330 35.3

Sex 0.10**
Male 136 43.3 174 55.4 143 46.6 453 48.4
Female 178 56.7 140 44.6 164 53.4 482 51.6

Mother’s education 0.35***
Less than secondary 79 25.2 6 1.9 6 2.0 91 9.7
Vocational 160 51.0 77 24.5 119 38.8 356 38.1
University 75 23.9 231 73.6 182 59.3 488 52.2

Mother’s work 0.35***
Working 143 45.5 261 83.1 229 74.6 633 67.7
Non-working 171 54.5 53 16.9 78 25.4 302 32.3

Birth order 0.13**
<3rd 133 42.4 137 43.6 173 56.4 443 47.4
3rd+ 181 57.6 177 56.4 134 43.6 492 52.6

**P < 0.01;***P < 0.001.
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increased significantly 1 year after the in-
tervention to 91.8% (SD 6.0%). This im-
prove- ment was greatest in Anfushy [from
81.5% (SD 7.5%) to 92.0% (SD 3.4%)]
while in Smouha it increased from 84.2%
(SD 5.6%) to 91.0% (SD 3.0%) and in
Boulkly it increased from 76.5% (SD
5.5%) to 85.0% (SD 2.6%).

Table 3 shows the categories of the nu-
tritional status Z-scores (< –2, +2 and +2
SD) before and after the intervention by
nursery and sex. The percentage of under-
weight boys before the intervention was
4.6% which decreased 1 year after the pro-
gramme to 1.5%. The comparative per-
centages among girls were 4.6% and 0.3%.
As regards the percentage of stunted boys
and girls they were 5% and 4.6% before
the intervention compared to 3.5% and
2.3% after the intervention respectively.
Wasting was present among 1.9% of boys
and 2.3% of girls before the intervention
compared with 0.0% and 0.3% respective-
ly after the intervention. These findings
were consistent for the 3 day care centres.

Among the whole sample and for both sex-
es there was a significant improvement in
the nutritional status after the intervention
in all indices with a few exceptions in the
height-for-age Z (HAZ) score among boys
in Smouha and Boulkly. Also no significant
difference was found in weight-for-height
Z (WHZ) scores among boys and HAZ
scores among girls in Smouha. As regards
overweight, 4.6% of boys and 6.9% of
girls were overweight before the interven-
tion; this rose to 8.5% and 11.5% respec-
tively after the intervention..

Table 4 illustrates the simultaneous anal-
ysis of the within subject intervention ef-
fect and the between subjects effect of
sociodemographic factors on the mean nu-
trition indices Z scores. There was a highly
significant within subject effect which re-
flects the success of the programme in im-
proving the nutrition status of a child
regardless of which group he/she belonged
to. However a significant interaction effect
was noticed between intervention on the
one hand and each of sex, nursery, moth-

Table 2 Nutrients intake at baseline assessment in relation to
recommended daily allowances (RDAs)

Nutrient Percentage consuming ≥≥≥≥≥ 100% RDAs Cramer’s
Anfushy Smouha Boulkly Total V
(n = 314) (n = 314) (n = 307) (n = 935)

Calories 25.2 30.9 23.1 26.4 0.08

Protein 98.7 98.4 96.7 98.0 0.06

Calcium 18.2 23.2 25.1 22.1 0.07

Iron 43.6 39.2 35.2 39.4 0.07

Vitamin A 59.6 63.7 57.7 60.3 0.05

Vitamin B1 37.9 48.1 45.3 43.7 0.09*

Vitamin B2 64.0 74.2 74.9 71.0 0.11**

Vitamin C 40.1 37.3 40.1 39.1 0.03

Niacin 32.2 54.1 48.2 44.8 0.19***

*P < 0.05; **P < 0.01; ***P < 0.001.
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er’s work and mother’s education. This in-
dicates that these factors modified the re-
sponse to the intervention programme. As
regards sex, the interaction was significant
only with HAZ scores where the improve-
ment was more pronounced among girls
(–0.05 to 0.20) than boys (–0.05 to 0.01).
The effect of nursery was observed with

the 3 nutrition indices; the increase was
more pronounced in Anfushy nursery than
both Smouha and Boulkly. Mother’s work
interacted with the intervention for HAZ
scores with more improvement among
children of non-working mothers (from
–0.07 to 0.22) than working mothers
(–0.03 to 0.06). With mother’s education

Table 3 Proportion (%) of children in each anthropometric category before and 1 year
after intervention, by nursery and sex

Z score Anfushy Smouha Boulkly Total
Before After Before After Before After Before After

             Boys

No. examined 104 70 85 259

Weight-for-age
<–2 4.8 1.9 4.3 0.0 3.5 2.4 4.2 1.5
+ 2 87.5 82.7 94.3 97.1 91.8 92.9 90.7 90.0
>+2 7.7 15.4 1.4 2.9 4.7 4.7 5.0 8.5

Height-for-age
<–2 5.8 1.0 4.3a 4.3a 4.7c 5.9c 5.0 3.5
+ 2 87.5 91.3 94.3 92.9 91.8 90.6 90.7 91.5
>+2 6.7 7.7 1.4 2.9 3.5 3.5 4.2 5.0

Weight-for-height
<–2 3.8 0.0 0.0b 0.0b 1.2 0.0 1.9 0.0
+ 2 89.4 87.5 100.0 95.7 92.9 92.9 93.4 91.5
>+2 6.7 12.5 0.0 4.3 5.9 7.1 4.6 8.5

                   Girls

No. examined 138 60 106 304

Weight-for-age
<–2 5.8 0.7 3.3 0.0 3.8 0.0 4.6 0.3
+ 2 87.7 87.7 90.0 86.7 95.3 91.5 90.8 88.8
>+2 6.5 11.6 6.7 13.3 0.9 8.5 4.6 10.9

Height-for-age
<–2 5.1 2.2 8.3d 5.0d 1.9 0.9 4.6 2.3
+ 2 89.1 89.1 83.3 90.0 96.2 97.2 90.5 92.1
>+2 5.8 8.7 8.3 5.0 1.9 1.9 4.9 5.6

Weight-for-height
<–2 1.4 0.0 3.3 1.7 2.8 0.0 2.3 0.3
+ 2 90.6 87.0 86.7 86.7 93.4 90.6 90.8 88.2
>+2 8.0 13.0 10.0 11.7 3.8 9.4 6.9 11.5

Categories with common superscripts had mean Z-scores that were not significantly different
(before vs after paired t-test).
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the interaction effect was significant with
both HAZ and weight-for-age Z (WAZ)
scores. Children of university educated
mothers showed minimal increase in HAZ
score (–0.03 to 0.02) and WAZ score
(–0.03 to 0.39) compared to children of il-
literate mothers (–0.31 to 0.14 and –0.12 to
0.53 respectively). The comparative fig-
ures for those of vocationally educated
mothers were 0.01 to 0.21 and 0.06 to 0.61
respectively.

Another significant between-group ef-
fect was observed by nursery and by birth
order (in HAZ and WAZ scores). Anfushy
nursery had higher Z-scores for children
than both Smouha and Boulkly whether at
baseline or 1 year after intervention and
lower ranked children in birth order (below
third) had higher Z scores than the higher
ranked children (third or higher) both at
baseline and at final assessment.

The impact of the nutrition programme
on the blood haemoglobin level is shown in
Figure 1. There was a shift in the distribu-

tion of children from the low haemoglobin
levels (the peak of the curve below 10
g/dL) to a peak curve after intervention at
11 g/dL or higher.

In Table 5 the overall prevalence of
anaemia among children examined was
47.3% which decreased significantly after
intervention to 14.2%. Boys and girls were
similar at baseline in the prevalence of
anaemia (47.8% and 46.8% respectively)
and the drop was significant and to the
same extent in both groups (15.9% and
12.7% respectively). For all the other so-
cioeconomic characteristics (age, nursery,
mother’s work, mother’s education and
birth order) the prevalence of anaemia de-
creased significantly after the intervention
(P < 0.05).

Table 6 presents the mean haemoglobin
levels before and after intervention by so-
ciodemographic factor. The within subject
intervention effect was significant for all
groups (P < 0.001) and no significant inter-
action effect was found for any variable.

Figure 1 Haemoglobin level before and 1 year after the intervention

Haemoglobin (g/dL)
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The only between-subjects effect was en-
countered with nursery where children of
Anfushy nursery had a significantly higher
haemoglobin level both at baseline and at
final assessment than those of Smouha
nursery.

In Figure 2, the mean lead and cadmium
before and 1 year after the programme are
presented. Both blood lead and cadmium
were low at baseline assessment (1.55 µg/L
and 0.24 µg/dL respectively) and decreased
significantly after intervention to 0.80
µg/dL and 0.09 µg/L respectively.

Discussion

Good nutrition is essential for proper
growth during childhood. To grow up
healthy, with vitality and energy, children
need adequate nutrition. Many nutrition in-
tervention programmes have been tried to
improve the nutritional status of children
[6,7,19]. However, no single intervention
or mix of interventions should ever be pre-
scribed in isolation from a participatory
process of problem assessment, causal and
capacity analysis and programme design.

Table 5 Percentage anaemic before and after intervention by
sociodemographic characteristics

Characteristic Percentage anaemic McNemar exact Pa

Before After

Overall (n = 148) 47.3 14.2 0.000

Sex
Male (n = 69) 47.8 15.9 0.000
Female (n = 79) 46.8 12.7 0.000

Age (months)
24– (n = 89) 39.0 13.6 0.000
48+ (n = 59) 52.8 14.6 0.000

Nursery
Anfushy (n = 92) 65.0 35.0 0.031
Smouha (n = 20) 55.6 11.1 0.000
Boulkly (n = 36) 40.2 10.9 0.000

Mother’s work
Working (n = 75) 46.6 17.8 0.000
Not working (n = 73) 48.0 10.7 0.000

Mother’s education
Less than secondary
(n = 25) 40.0 12.0 0.039
Vocational (n = 67) 49.3 13.4 0.000
University (n = 56) 48.2 16.1 0.000

Birth order
<3rd (n = 81) 48.1 17.3 0.000
3rd+ (n = 67) 46.3 10.4 0.000

aBinomial distribution used.
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Participatory problem-solving approaches
will reveal the main causes of undernutri-
tion and the type and amount of resources
available to combat it [20].

The present study is a demonstration of
a participatory process of problem-solving
including problem assessment, causal and
capacity analysis and programme design.
The baseline problem assessment analysis
revealed that, with the exception of protein,
vitamins A and B2, all nutrients were defi-
cient compared with the RDAs, about 50%
of children were anaemic, and under-
weight, stunting and wasting among boys

and girls were about 4.2%, 5.0% and 1.9%
respectively. Furthermore, were mean
blood lead and cadmium were 1.55 mg/dL
and 0.24 mg/dL respectively. An analysis of
dietary intake of preschool Indian children
belonging to poor income groups indicated
a similar deficiency of nutrients [8]

Risk-factor analysis revealed consistent
deficiency in nutrients by sex, age, moth-
er’s work, and mother’s education. This
consistency of results indicates that the
problem is universal and all study groups
needed intervention.

Table 6 Haemoglobin level before and after intervention by sociodemographic characteristics

Characteristic Haemoglobin (g/dL) F for F for F for
Before After intervention intervention between

Mean SD Mean SD × × × × × factor group effect

Sex 97.73*** 0.53 0.78
Male (n = 69) 10.96 0.88 11.52 0.78
Female (n = 79) 11.03 0.86 11.67 0.86

Age (months) 95.09*** 0.01 1.55
24– (n = 89) 11.09 0.90 11.70 0.82
48+ (n = 59) 10.93 0.84 11.53 0.82

Nursery 69.59*** 0.04 3.07*
Anfushy (n = 92) 11.10 0.91 11.70 0.77
Smouha (n = 20) 10.63 1.08 11.28 0.97
Boulkly (n = 36) 10.94 0.52 11.54 0.84

Mother’s work 98.79*** 0.01 0.38
Working (n = 75) 11.03 0.76 11.64 0.83
Not working (n = 73) 10.95 0.97 11.56 0.81

Mother’s education 91.91*** 0.73 0.69
Less than
secondary (n = 25) 10.82 1.11 11.59 0.80
Vocational (n = 67) 11.09 0.79 11.66 0.86
University (n = 56) 10.96 0.84 11.53 0.79

Birth order 98.75*** 0.15 0.01
<3rd (n = 81) 11.00 0.80 11.58 0.86
3rd+ (n = 67) 10.99 0.95 11.62 0.78

*P < 0.05; ***P < 0.001.
There was a significant difference in response to intervention between Smouha and Anfushy (Tukey HSD
test).
SD = standard deviation.



840 La Revue de Santé de la Méditerranée orientale, Vol. 10, No 6, 2004

Similar programmes implemented in
other countries have shown success over
the same period of time [22], a relatively
longer period of time [22] or did not
achieve improvement [23]. The post-test
situation of the current programme re-
vealed considerable improvement in the nu-
tritional status of children whether in
anthropometric measurements or in hae-
moglobin level. One year after the
programme, the proportion with a haemo-
globin level of 12+ g/dL increased from
10.9% to 44.5% among boys and from
15.5% to 44.5% among girls and the im-
provement was consistent for all study
groups (Tables 4–6). A similar project in the
Islamic Republic of Iran, which did not in-
clude intervention feeding, reported a drop
in wasting from 6.5% to 1.8% [24]. The
comparable figures in the present study
were 1.9% to zero among boys and 2.3%
to 0.3% among girls.

The significant interaction between the
area and degree of improvement after the
programme in the 3 anthropometric indica-
tors reflects the higher level of cooperation
among mothers of the lower income locali-

ty (Anfushy) relative to the higher income
localities (Smouha and Boulkly). Lower in-
come mothers were pleased to offer food
supplements to their children. The same
can explain the interaction of HAZ and
WAZ indices with mothers’ work and edu-
cation which were correlated by area.

Mahaffey reported that the burden of
iron deficiency anaemia is amplified for
children who have lead toxicity, since at the
same blood lead levels the adverse effects
are increased if iron deficiency is present
[25]. Cadmium is another toxic metal with
a long history of detrimental effects. It ac-
cumulates in humans throughout their lives
because of its very long half-life [26]. Cad-
mium has an adverse effect on brain me-
tabolism [27]. Also, it has been
demonstrated to aggravate anaemia by sup-
pressing erythropoietin gene expression in
anaemic patients [28]. So the design of the
present intervention considered the elimina-
tion or decline of blood lead and cadmium
currently and in the future through increas-
ing mother’s awareness of the factors
causing lead and cadmium toxicity and pre-
sentation of healthy food which helps the
elimination of blood lead. Evaluation of the
programme revealed that both blood lead
and cadmium were lower after the pro-
gramme.

Some researchers have documented a
significant relationship between nutrition
knowledge and nutrition behaviour [29,30].
Comparison of the mean knowledge score
of mothers before and after the intervention
indicated the beneficial effect of the educa-
tional sessions. This concurs with the re-
sults of a community-based study in Delhi
including a nutrition education of 4 months
where mothers showed significantly higher
nutrition knowledge and the dietary iron in-
take of children was significantly higher
than their control group counterparts [30]

Figure 2 Mean lead and cadmium before and
after intervention
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Past experience has suggested that
around US$ 5 to 15 per participant per year
seems to be associated with effective pro-
grammes, at least for those that do not in-
clude provision of additional food which
approximately doubles the cost [20]. In
many cases, well conceived programmes
may be ineffective simply because their
coverage is too low to have a broad impact
on the problem, or because they do not
reach those most in need. In other cases,
the principles may be correct but the level
of resources committed may be unrealisti-
cally low so nothing much can really be
achieved [19].

Analysis of the cost of the present pro-
gramme per subject indicated US$ 20.5 per
child per year was within the range of ef-
fective nutrition intervention programmes;
this includes provision of additional food.

A finding in the present study that was
not intended but expected is the shift of the
nutrition status toward overweight. Moth-
ers would not accept a loss in the body
weight of their children even if they were
overweight at the start of a study even

though it aimed at improving the nutritional
status of children. However, it is expected
that the knowledge mothers acquired on
healthy food will eliminate the possibility of
obesity in the study group in the long run.

This programme has been sustainable
by increasing the nursery fees by LE 5 per
month which, added to the original feeding
fund of LE 3500 per month, allows for this
programme to continue.

Conclusions

Nutrition intervention can be provided to
preschool children in day care centres.
Short interventions appear to be practical
strategies for improving the nutritional sta-
tus of children.
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Note from the Editor
We would like to inform our readers that the next Special Issue of
the EMHJ (Volume 11, 2005) will be on Maternal and Child Health to
reflect the theme for World Health Day 2005.


