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Abstract

This study aims to analyze the iodine status and the prevalence of goiter among schoolchildren 06 to 12 years of
Abomey from two indicators: volume ultrasound and urinary iodine.Selected by drawing go in a cluster of 09 schools on
the basis of inclusion criteria children have benefited from the determination of urinary iodine, for the determination of
iodine status and to cervical ultrasound examinations for the evaluation of thyroid volume. The prevalence of goiter was
obtained, whichever is higher at the 97 percentile thyroid volumes for sex and body surface area in relation to the
criteria of WHO and ICCIDD adapted by ZIMMERMANN. In total, 134 children were included. This group included 68 girls
(50.70%) and 66 males (49.3%) with a sex ratio of 1.03. The median urinary iodine levels of 210ug /| and shows a lack of
iodine deficiency in schoolchildren. The urinary iodine is between 100 ug / | and 300ug / L in 93.28% of children and
between 300ug /| and 400 ug / | for others. The prevalence of goiter is estimated at 11.94%, which places the Abomey
area according to WHO standards, in a slightly iodine deficient area. This result shows that the iodine status may change
independently of the prevalence of goiters. We believe there are other goitrogenic factors to explore in the middle to

identify the precursors of the observed prevalence.
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Introduction

Dietary iodine deficiency is a major problem that affects
many countries worldwide. Africa is the third largest in
the world with a percentage of 41.5% of the general
population after Europe and the Eastern Mediterranean.
[1] The Benin is not spared from this phenomenon whose
main consequence is the occurrence of endemic goitre.
The mountainous regions like central and northern West
are most affected [2, 3]. When iodine deficiency is severe,
the thyroid gland is unable to produce sufficient
hormones iodine. In situations of decreased thyroid
secretion, the pituitary gland causes a state of chronic
excitement of thyroid glandular hyperplasia which then
undergoes various pathological changes where the
nodules and in the worst case, the tumor development
the gland. In general, there is a socio-economic
backwardness of the people concerned. [4]

In the case of endemic goitre, the perinatal mortality
in particular is often higher [5]. UNICEF has estimated
that each year 10 000 Beninese children born with mental
retardation due to iodine deficiency. [6] The intellectual
development of children is severely compromised.

Thus, the government and its partners initiated a policy of
iodization and extension of the use of iodized salt in all
households that fostered a sharp decline disorders due to
iodine deficiency disorders (IDD) [7]. Consumption of
iodized salt by households has been documented by
various surveys at the national level (the EDSB-II 2001
INSAE and ORC Macro, 2002) [8] (the EDSB-IIl 2006 and
INSAE . Macro Int Inc., 2007) [9] (the CFSVA 2008, GOB
and al 2009). [10]. Surprisingly enough, the consumption
of adequately iodized salt is more common in rural than
urban areas. It is the lowest in the Atlantic (zone
membership of the municipality of Abomey) and the
Littoral, probably due to the existence of a production of
natural non-iodized salt supplies these two departments
(GOB et al 2009,. DANA / UNICEF, 2001) [11, 12]. A meta-
analysis of 18 studies found that global populations
deficient in iodine the Intelligence Quotient (1Q) was
lower by 13.5 percentage points compared with that of
non-iodine deficient [13] populations.

According to WHO, children of school age (06 to 12)
are most vulnerable. In fact, iodine deficiency can cause
mental retardation, affect the growth, learning abilities
and work and productivity [14].
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Unfortunately, at the town of Abomey, no attempt is
made to assess the current state of protection of
schoolchildren 06 to 12 years of this town against
disorders related to iodine deficiency.

This study aims to determine the iodine status of
schoolchildren in the area of Abomey and the prevalence
of goiter for.

1. Study Subjects and Methods Framework

Our study is for children 06 to 12 years and took place in
the town of Abomey, the area south of Benin, in the
department of the Atlantic, a coastal area. It extends over
an area of 539 km2 and is the largest town in the
department.

The children were randomly selected at the primary
schools in the locality. Thus, on the basis of inclusion and
number assignment criteria, students were randomly go
in each school every morning to reach its planned.
Thereafter, each child was given a urine sample for the
determination of urinary iodine and thyroid ultrasound
determination of thyroid volume.

1.1. Data urinary iodine

The urinary iodine levels is an important parameter that
reflects the level of consumption of iodine yesterday. For
this reason, it remains an essential parameter for
assessing iodine status of a population. The urine samples
were collected between 8 and 9 hours for all students and
the assay is performed according to the method
developed by Sandell-Kolthoff and recommended by
WHO for mass surveys. [15]

The urine samples were stored at 4 ° C in the
refrigerator and the assays performed the next day at the
Research Unit Ecotoxicology and Quality Study (UREQ)
Professor Henri SOCLO the EPAC / UAC.

1.2. Thyroid ultrasound data

The thyroid ultrasound is performed on site in schools,
with a portable brand SIEMENS with a 7.5 MHz linear
probe. All examinations were performed on the appliance
by one and only one specialist investigator thyroid
ultrasound formed Polytechnic University of Abomey.

This investigation was to determine the dimensions
(width (W), length (L) and thickness (e)) of each thyroid
lobe and deduce the lobar volume (VL ml) according to
the formula recommended by the WHO and published by
NTAMBWE Kibambe T. and als, R. GUTEKUNST and als, als
and BRUNN J, S and IVARSSON als.: VL =W x L x E x 0.479
[16, 17, 18, 19].

Finally, the thyroid volume (VT in mL) was obtained by
the sum of the volume of both right lobes (VLD) and left
(GBV): VT = VLD + VLG.

Goitre was assessed by holding the top 97 percentile
in thyroid volume by sex and body surface area in relation
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to the criteria of WHO and ICCIDD [20] and adapted by
ZIMMERMANN als in 2001. [21]

1.3. Statistical Methods

Our data were analyzed using Epi Info 3.5.3 French and
Microsoft Excel 2007 [22, 23]. The size analysis was
carried out with related statistics mean, median, standard
deviation, maximum and minimum values and the 97
percentile.

2. Results and Discussion
2.1. Sample Characteristics

Age and sex: We identified a total of 136 children of
which two (02) who had a nodular goiter have been
eliminated. The sample finally included, 134 students
including 68 girls (50.70%) against 66 boys (49.3%) with a
sex ratio of 1.03. (Figure 1)
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Fig.1: Distribution of students by age and sex

The predominance of girls is certainly related to the new
policy of the Beninese state has encouraged massive
enrollment of girls by enacting free enrollment in our
elementary schools. Boys ages 11 and 12 and girls ages 10
and 12 were the most represented. The average age
irrespective of gender is 10.04 + 1.80 years. It is identical
to that of children Algerians (10 + 2.6 years) published in
the works of S. Henjum als and [24] but is higher than
that obtained by ZIMMERMANN et als. (9.3 + 1.9 years) at
the children some Africans and Europeans [25] countries
and remains lower than that of Filipino children in the
study of Kim et als [26].

This disparity is probably due to the fact that in some
countries, children begin primary school early in infancy.

2.2. The data ioduria
The urinary iodine is a universally accepted parameter for

assessing iodine status in a population. The severity of
disorders due to iodine deficiency is assessed on the basis
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of the median urinary iodine excretion. In our sample, the
median rate of 210ug / | and shows that pupils in the
locality respondent does not suffer from iodine
deficiency. By cons, a staff of nine (09) students or (6.7%)
had urinary iodine levels above 300ug / | and are in a
state of excess consumption of iodine that exposes them
to the effect Wolff-Chaikof can place in hypothyroidism or
hyperthyroidism [27, 28] (Table 1).

Tables 1: Distribution of schoolchildren depending the
urinary iodine rate
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Tables 2 and 3 show that the values in milliliters (ml) of
the minimum and maximum ultrasound volumes are
respectively 0.65 and 5.30 against 0.60 in girls and 4.88 in
boys. The approximation of VET means shows that the
thyroid volume is comparable to girls than boys (p =
0.095).

These results confirm those published in non-iodine
deficient areas by R. GUTEKUNST and als, IVARSSON S.A.
and als. [17, 19].

Table 4: Volume thyroid girls divided according to body
surface area (BSA)

100 - 200 62 46,30

200 - 300 63 47,00 SC Manpower VMn Average o p97 VMx

300 - 400 9 6,70 0,7 7 1,13 1,76 £ 0,42 2,04 2,05

Total 134 100 0,8 7 0,65 2,15+0,96 3,86 4,17

0,9 5 0,84 1,6 +£0,59 2,05 2,08

In a study conducted in 2004 in Cotonou, 1 13 142 2312072 363 386
NTAMBWEKIBAMBE et al. found an estimated 289.4g /1  “1 16 18 315:087 47 512
median, while Tokoudagba-PADONOU et al. obtained in 1,2 10 2,14  3,4+097 525 5,3
2006, a median greater than 300 mg / | in the Collines ’
Department. [29] Taken together, these results generally 13 7 2,59  3,16%0,69 3,88 3,94
reflected the effectiveness of the policy of dietary iodine
introduced in Benin since 1990. L4 3 3,75 4,08£0,33 4,38 44

2.3. Goitre prevalence in our sample
2.3.1. Thyroid ultrasound data

Tables 2: Thyroid ultrasound volumes (VET) of girls

Table 5: Thyroid Volume boys divided according to body
surface

Age VMn Average tao  p97 VMx
6 0,65 1,39+0,64 1,99 2,01
1,52 2,11+0,43 2,71 2,77
8 0,84 1,62 £0,51 2,06 2,06
1,22 1,79+ 0,56 2,54 2,59
10 1,42 2,95+1,00 4,70 5,12
11 1,84 3,05+0,74 3,81 3,85
12 1,8 3,50+0,97 5,22 53
Groupe 0,65 2,70 £ 1,05 5,11 5,30

SC Manpower VMn  Averageto p97 VMx
06 1 - 1,21 - -

0,7 1 - 1,86 - -

08 7 0,6 1,3+0,56 1,19 2,03
09 14 0,96 2,05+0,58 2,89 2,94
1 14 1,53 2,37+ 0,67 352 341
1,1 17 1,48 2,61+0,74 393 3,99
1,2 8 1,39 3,11+0,85 4,22 4,35
13 3 3,69 4,19+0,62 4,83 4,88
16 1 3,65 - -

VMn = minimal value, ¢ = écart- type , p50 = percentile 50, p97 =
percentile 97 ; V Mx = maximal value

Tables 3: Thyroid ultrasound volumes of boys

Age VMn Average t g p50 p97 VMx
0,96 1,34+0,47 1,21 1,8 1,8
1,42 1,86 £0,38 2,03 2,11 2,12
0,60 1,07 £0,51 1,08 2,19 1,53
1,00 2,01+0,63 1,81 2,80 2,81
10 1,58 2,40 £0,62 2,57 3,06 3,09
11 1,77 2,91+0,82 2,78 4,60 4,88
12 1,39 2,68 0,94 2,67 3,90 4,01
Groupe 0,60 2,42 £0,92 2,41 4,03 4,88

According to the 1997 WHO reference, the 97 percentile
of VET varies from 4.8 to 11.9 ml for females and 4.7 to
10ml boys for body surface area ranging between 0.8 and
1.4 m2 [20]. According to the 2003 baseline, 50 and 97
percentiles respectively fluctuate between 1.46 to 3.66 ml
and 2.56 to 6.4 ml in girls against 1.47 to 3.36 ml and 2.62
to 5.98 ml boys for body surface area ranging from 0.7 to
1.4 m2 [25]. If our values in Tables IV and V are similar to
those obtained by the WHO in 2003, however they are
much lower than in 1997.

In countries where the prevalence of stunting is high,
the thyroid volume is directly related to body surface area
[201].

In Benin 04 out of 10 children suffer from growth
retardation [30] and our results show that the volume of
the thyroid has the highest correlation with the body
surface(r = 0.66).
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Table 6: Distribution of pupils with a thyroid ultrasound
volume (VET) higher than the 97 percentile based on
body surface

SC Girls
0,7
0,8
0,9

1

1,1
1,2
1,3
1,4
Total

Boys Total

e )
R NNNENOR

P[P PR R R R R R

(o]
=
(=]

The closer to the body surface at the Table VI shows that
sixteen (16) students or 11.94% of children have a VET
upper limit of normal of 97 percentile. Homogeneous
goiter prevalence is estimated at 11.94%.

According to WHO standards, the prevalence rate
between 9 and 19.9%, makes our study framework,
slightly iodine deficiency [15] area. This result is quite
surprising since the average urinary iodine is relatively
high. So we're trying to say that the iodine status evolves
independently of the prevalence of goiters. Since iodine
intake is adequate, we believe there are other disturbing
factors thyroid function. The adjuvant role of goitrogenic
foods in the disruption of the uptake of iodine is well
known today [31, 32, 33], it is more appropriate to
analyze the toxicity vis-a-vis the thyroid different foods
consumed by our students.

Conclusion

This study focused on two (02) monitoring indicators (the
urinary iodine levels and ultrasound volume) shows that
school of Abomey do not suffer from iodine deficiency,
however, the prevalence of goiter is estimated at 11 94%.
This very surprising situation reflects the iodine status
may change independently of the prevalence of goiters.
We believe it is urgent to analyze the toxicity in relation
to the thyroid of food consumed by our students. Overall
results show that this study should be extended to other
schools to protect children from 06 to 12 years against
the risks of food iodine deficiency.
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