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Introduction
In the Sudan, the period from the early 1980s to the mid 1990s 
witnessed substantial activity in connection with iodine defi-
ciency disorders (IDDs) in the form of epidemiological and 
etiological studies and assessments of the effects of different 
interventions.1–7 The total prevalence of goitre reported in those 
studies ranged from 13% in the eastern city of Port Sudan and 
17% in Khartoum state, to 78% in the central region and 87% in 
Darfur, in the west. According to a national study conducted in 
1997, the overall prevalence of all types of goitre was 22%8 and 
prevalence figures ranged from 5% in the city of Khartoum to 
42% in the Upper Nile region. It has been estimated that every 
year more than 200 000 children born in the Sudan are at risk 
of iodine deficiency9 and that 3% of those children may develop 
cretinism, while 10% may experience severe intellectual impair-
ment and 87% less severe intellectual disability.

Various etiological factors in addition to iodine deficiency 
contribute to goitre endemicity in the Sudan.1–3,5,7 They include 
vitamin A deficiency and protein-energy malnutrition, both of 
which can affect thyroid function, and the very high consump-
tion of pearl millet, which contains thiocyanate, a goitrogenic 
substance.

Although IDD control programmes in the form of distribu-
tion of iodized oil capsules and iodized sugar and the universal 
salt iodization strategy, were launched in the Sudan as early as 
the mid 1970s,5,10,11 in 2006, when this study was conducted, no 
progress in implementation had been made.9 Indeed, most iodine 
supplementation programmes, if not all, had ceased to exist, and 
only 1% of all Sudanese households had access to iodized salt, 
according to estimates by the United Nations Children’s Fund 

(UNICEF).12 A more recent situational analysis has shown that 
IDDs still affect children and women throughout the Sudan and 
that no policy supporting universal salt iodization is in place.13 
Thus, the aim of this study is to evaluate the current status of 
IDDs in the Sudan and to provide baseline impact indicators for 
future IDD control programmes. The study also seeks to respond 
to the 2005 World Health Assembly resolution (WHA58.24) 
mandating countries to report on their IDD situation every 
three years.

Methods

We performed a descriptive cross-sectional study to investigate 
the burden of IDDs using three indicators recommended by 
the World Health Organization (WHO): goitre prevalence, 
median urinary iodine concentration (UIC) (determined from 
casual urine samples) and mean serum thyroglobulin (Tg) levels. 
Mean serum levels of thyroxine (T4), triiodothyronine (T3) and 
thyroid-stimulating hormone (TSH) were also measured, along 
with urinary thiocyanate (USCN) excretion.1–3,9,10 Our study, 
which was conducted from June to November 2006, covered 
ethnically and socioeconomically heterogeneous populations 
of schoolchildren aged 6 to 12 years residing in the capital cities 
of nine states located in different parts of the Sudan. The cities 
were Nyala (west), Elfasir (west), Wau (south), Atbra and Dongla 
(north), Kosti (centre), Dmazine (south-east), Port Sudan (east) 
and Khartoum (centre). The sampled populations varied consid-
erably with respect to their sources of drinking water and their 
staple foods. The locations from which population samples were 
drawn are shown on the map of the Sudan in Fig. 1.
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A multistage sampling technique 
was used.14 Each city was first divided 
into three sectors and one school from 
each sector was then randomly selected, 
regardless of the gender of the school’s 
attendees. Subsequently 150 to 250 
children were randomly selected from 
each school and a total of 6083 children 
between the ages of 6 and 12 years 
were examined for goitre by a single 
investigator through palpation of the 
thyroid gland. Goitre size was graded 
according to the criteria recommended 
by WHO, UNICEF and the Inter-
national Council for the Control of 
Iodine Deficiency Disorders (grade 0, 
no goitre; grade 1, thyroid palpable but 
not visible; and grade 2, thyroid visible 
with neck in normal position) .15 The 
combined prevalence of grade 1 and 
2 goitre provided the total prevalence 
of goitre in the study population. In 
this study, the endemicity of goitre 
was classified on the basis of median 
urinary iodine excretion as established 
for schoolchildren by WHO.16 < 2.0 µg/
dl, severe iodine deficiency; 2.0–4.9 µg/
dl, moderate iodine deficiency; 5.0–9.9 
µg/dl, mild iodine deficiency.

Blood and urine samples were col-
lected from 360 children who were 
chosen by systematic random sampling, 
irrespective of gender or of the results of 

thyroid gland palpation. Serum samples 
were analysed for T4, T3, TSH and Tg 
using radioimmunoassay with reagents 
obtained from the Department of Iso-
topes of the China Institute for Atomic 
Energy in Beijing. Urine samples were 
used for two purposes: a fresh portion was 
used to determine the urinary iodine con-
centration and a portion that was kept at 
−20 °C for 5 months was used to measure 
USCN excretion. The UIC was measured 
using a modified Sandell-Kothoff reac-
tion.17 USCN excretion was measured 
by the method described by Aldridge18 
as modified by Michajlovskij & Langer.19 
Blood and urine samples were analysed in 
the laboratories of the Sudan Atomic En-
ergy Commission. Statistical analysis was 
performed using SPSS version 13.0 (SPSS 
Inc., Chicago, United States of America). 
The central tendency was described by the 
arithmetic and geometric mean in the case 
of serum levels and by the median in the 
case of urine levels. Linear regression was 
used to explore the relationship between 
variables (goitre prevalence, T3 and T4, 
Tg, UIC and USCN). The χ2 test was 
used to test for differences in proportions 
(goitre prevalence) and the differences 
among all pairs of proportions were de-
termined by the Marascuilo procedure. 
One-way analysis of variance was used 
to explore differences in mean serum T4, 

T3, TSH and Tg levels in the nine study 
cities. The procedure of least significant 
difference was applied to look for differ-
ences among pairs of means. Significance 
was set at P < 0.05.

The present study was approved 
by the review board of the Sudanese 
Academy of Sciences, and consent was 
obtained from local health and education 
authorities and from the department of 
school nutrition of the Ministry of Educa-
tion. Permission for collecting blood and 
urine samples was verbally obtained from 
one of the parents of each pupil through 
school headmasters and parent councils. 
Pupils who declined to participate were 
randomly substituted with other students 
from the same classroom.

Results
The prevalence of all types of goitre is 
shown in Table 1. It was found to be 
38.8% overall and ranged from 12.2% in 
Omdurman to 77.7% in Kosti city.

Median UIC and median USCN 
excretion are presented in Table 2. The 
overall median urinary iodine concentra-
tion was 6.55 µg/dl, which is indicative of 
mild iodine deficiency, and 35% of the 
population had < 5 µg/dl. The median 
local urinary iodine concentration was 
< 10µg/dl in all cities with the exception 
of Port Sudan. It was lowest in Kosti, 
where goitre was most prevalent, and 
highest in Port Sudan. Median USCN 
excretion ranged from 0.26 mg/dl in Port 
Sudan to 0.49 mg/dl in Wau and Nyala. 
The overall median value was 0.37 mg/dl.

Table 2 also shows mean serum T4, 
T3, TSH and Tg levels. The overall mean 
serum T4 and T3 levels were within the 
normal range. The mean serum T4 level 
in Dongla was similar to the mean level 
found in Port Sudan and lower than the 
level found in other cities. Mean serum 
T3 levels also varied widely among cities. 
Overall, serum Tg values were > 40 ng/
ml in more than 40% of the children. 
No correlation was found between goi-
tre prevalence and mean serum Tg or 
between goitre prevalence and median 
urinary iodine concentration (Table 3).

Table 3 shows Pearson’s correla-
tion coefficients between the measured 
variables exploring the relationship and 
significance levels between variables (goi-
tre prevalence, thyroid hormones, TSH, 
Tg, UIC and USCN excretion in 360 
Sudanese schoolchildren from selected 
Sudanese cities.

Fig. 1. Map of the Sudan showing cities included in study of iodine status among 
schoolchildren aged 6 to 12 years in the country, June–November 2006
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Discussion
WHO recommends using the follow-
ing physiologic indicators to assess the 
iodine status of populations beyond the 
neonatal period: mean urinary iodine 
concentration (based on measurements 
in casual urine samples), the prevalence 
of goitre (based on palpation of the thy-
roid gland) and mean serum TSH and 
Tg.20 At the individual level, these physi-
ologic indicators are sensitive to iodine 
deficiencies of different duration. For 
example, urinary iodine concentration is a 
sensitive indicator of recent iodine intake 
(days), Tg shows an intermediate response 
(weeks to months), and the size of the 
thyroid reflects long-term iodine intake 
(months to years). The overall prevalence 
of goitre and the median urinary iodine 
concentration in schoolchildren 6 to 12 
years of age are the most accepted mark-
ers for assessing the severity of IDDs in a 
given region.16 In this study, all methods 
recommended by WHO were employed 
to assess IDDs in the population of 
schoolchildren. While the prevalence 
of goitre puts the Sudan among coun-
tries with a severe IDD problem, the 
median urinary iodine concentration is 
indicative of a mild IDD problem.21 In 
the nine cities studied, the prevalence 
of endemic goitre ranged from mild to 
severe. A population is considered to 
have iodine sufficiency when the median 
urinary iodine concentration is between 

10 and 19.9 μg/dl and less than 20% of 
the people have a concentration < 5 μg/
dl.21 Goitre prevalence and urinary iodine 
concentration showed no correlation with 
each other (Table 3). In the population 
studied, goitre prevalence placed the cities 
in a higher IDD status category than did 
the median urinary iodine concentration, 
perhaps because other goitrogenic factors 
besides insufficient iodine intake may be 
at play.1,7 Thiocyanate probably played 
little or no role in the etiology of goitre in 
this study, since its urinary concentration 
was much lower than reported in other 
areas with iodine deficiency.22 Despite the 
clear lack of correlation between mean se-

rum Tg and goitre prevalence, the highest 
mean serum Tg was found in Kosti, where 
goitre prevalence was highest and median 
urinary iodine concentration was lowest. 
Although some studies have found serum 
Tg to be a sensitive indicator of chronic 
and acute thyroid stimulation,23,24 other 
studies have shown that serum Tg may 
be affected by other factors.25,26 This may 
explain why mean serum Tg in children 
from Khartoum was rather high despite 
the relatively low prevalence of goitre.

The exceptionally high median 
urinary iodine concentration (46.40 µg/
dl) in Port Sudan is well above the level 
(30 µg/dl) indicative of a high individual 

Table 1. Goitre prevalence (GP) in schoolchildren aged 6 to 12 years from selected 
cities in the Sudan, June–November 2006

City No. of children GP (%)

With goitre Without goitre Total

Wau 255 261 516 49.4
Elfasir 435 224 659 66.0
Nyala 307 172 479 64.1
Dmazine 140 382 522 26.9
Kosti 407 117 524 77.7
Atbra 150 495 645 23.3
Khartoum 71 426 497 14.3
Khartoum north 89 430 519 17.2
Omdurman 72 517 589 12.2
Dongla 207 272 479 43.2
Port Sudan 228 426 654 34.9
Total 2361 3722 6083 38.8

Table 2. Goitre prevalence (GP) and other clinical indicators of thyroid functiona and iodine statusb in schoolchildren aged 6 to 12 
years from selected cities in the Sudan, June–November 2006

City GP T4  
(nmol/l)

T3  
(nmol/l)

TSH  
(mIU/l)

Tg  
(ng/ml)

UIC  
(µg/dl)

USCN 
(mg/dl)

% Mean SE Mean SE Mean SE Mean SE Median Median

Nyala 64.1 112.8 4.00 1.90 0.07 1.83 0.18 22.83 1.99 6.15 0.48
Elfasir 66.0 110.1 3.40 1.70 0.06 1.73 0.15 28.31 1.89 3.35 0.45
Dmazine 26.9 104.6 4.40 1.97 0.07 2.71 0.24 30.98 3.75 7.30 0.41
Wau 49.2 112.4 5.60 2.22 0.12 1.69 0.14 25.71 2.52 9.40 0.49
Atbra 23.3 108.7 4.40 1.85 0.10 2.42 0.18 40.47 2.30 2.80 0.40
Kosti 77.7 110.4 4.70 1.74 0.07 1.78 0.19 66.98 4.47 2.70 0.35
Khartoum 14.3 101.0 5.60 2.13 0.08 1.71 0.15 56.33 2.83 5.80 0.32
Khartoum north 17.2 96.8 4.50 2.19 0.07 2.18 0.31 38.45 3.81 7.00 0.37
Omdurman 12.2 105.3 5.20 2.19 0.06 1.95 0.15 37.99 3.97 6.85 0.34
Dongla 43.2 87.4 4.10 1.83 0.09 3.13 0.32 27.22 1.82 8.90 0.31
Port Sudan 34.9 82.6 5.00 1.54 0.09 3.71 0.56 46.02 4.21 46.40 0.26
Overall 38.8 103.2 1.50 1.94 0.03 2.25 0.08 38.00 1.16 6.55 0.37

SE, standard error; T4, thyroxine; Tg, thyroglobulin; T3, triiodothyronine; TSH, thyroid-stimulating hormone; UIC, urinary iodine concentration; USCN, urinary 
thiocyanate.
a Normal total serum levels of T3, T4, TSH and Tg according to the Sudan Atomic Energy Commission are as follows: T4, 60–165 nmol/l; T3, 0.8–3.0 nmol/l; TSH, 

0.7–5.0 mIU/l; Tg, 4.1–24.0 ng/ml.
b For UIC and USCN excretion, 10–20 μg/dl and ≤ 0.9 mg/dl, respectively, were considered normal values.
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risk of iodine-induced hyperthyroidism 
and, in genetically susceptible individu-
als, of autoimmune thyroid disease from 
excess iodine intake.27 However, in this 
city mean serum T4 and T3 levels were 
lower and the mean TSH level was higher 
than in other cities, as noted earlier by 
Eltom28 and recently by Hussein.29 The 
high median urinary iodine concentra-
tion in Port Sudan could be attributed 
to the consumption of seafood rich in 
iodine, since the city is located on the 
coast of the Red Sea. It is noteworthy that 
the city of Atbra was not studied before, 
since its location between Khartoum and 
Port Sudan and between Khartoum and 
the northern states leads one to expect 
a diversified diet. However, the median 
urinary iodine concentration in Atbra 
was 2.8 µg/dl and only 5 pupils out of 35 
had sufficient (10 µg/dl) urinary iodine 
concentration. This supports previous 
findings that goitre may be spreading to 
new areas of the Sudan.

The results of the current study 
strongly agree with those of previous 
studies.5–7,11,30 Iodine deficiency is 
probably the most important but not 
the only factor leading to the high 
prevalence of goitre in the population 
studied. Such a population, it may be 
worth noting, was composed of school-
children living in urban areas, who may 
have had a more diversified diet and one 
higher in iodine than children living in 
rural areas. In areas where iodine intake 
is low, hypothyroidism,31 different 
degrees of intellectual impairment and 
even cretinism can sometimes affect a 
significant proportion of people, even 

if mean serum T4, T3 and TSH levels 
are within normal ranges.32

In conclusion, despite the fact that 
IDD control programmes were initi-
ated in the Sudan more than 25 years 
ago, IDDs continue to be an important 
public health problem in the country. 
Although imported iodized salt is com-
mercially available, no data on its con-
sumption exist. An evaluation of existing 
IDD control programmes is urgently 
needed and strong consideration should 
be given to reinstituting the universal salt 
iodization programme. ■

Funding: This work was funded by the 
Sudan Atomic Energy Commission.

Competing interests: None declared. 
A poster presentation of this study was 
made at the Micronutrient Forum 2009 
Meeting in Beijing , China, and sub-
sequently published at: http://www.
micronutrientforum.org/Meeting2009/
PDFs/Poster%20Presentations/1_Tues-
day/1_Iodine%20and%20Universal%20
Salt%20Iodization/TU07_Hassan.pdf

Table 3. Correlation between various clinical indicators of thyroid function and iodine 
status in study of 360 schoolchildren aged 6 to 12 years from selected cities 
in the Sudan, June–November 2006

Indicator Correlation Indicator

T4 T3 TSH Tg UIC USCN GP

T4 ra 1 0.328 −0.174 0.014 −0.201 0.190 0.082
Pb 0.000 0.001 0.786 0.000 0.000 0.122

T3 r 0.328 1 −0.062 0.008 −0.149 0.111 −0.255
P 0.000 0.238 0.875 0.005 0.036 0.000

TSH r −0.174 −0.062 1 0.093 0.301 −0.083 −0.046
P 0.001 0.238 0.078 0.000 0.118 0.384

Tg r 0.014 0.008 0.093 1 0.053 −0.101 −0.006
P 0.786 0.875 0.078 0.315 0.057 0.910

UIC r −0.201 −0.149 0.301 0.053 1 −0.036 0.059
P 0.000 0.005 0.000 0.315 0.491 0.262

USCN r 0.190 0.111 −0.083 −0.101 −0.036 1 0.085
P 0.000 0.036 0.118 0.057 0.491 0.107

GP r 0.082 −0.255 −0.046 −0.006 0.059 0.085 1
P 0.122 0.000 0.384 0.910 0.262 0.107

T3, triiodothyronine; T4, thyroxine; TSH, thyroid-stimulating hormone; Tg, thyroglobulin; UIC, urinary iodine 
concentration; USCN, urinary thiocyanate.
a Pearson’s correlation coefficient.
b Significance on two-tailed test.

ملخص
الدُراق المتوطن في السودان على الرغم من البرامج الطويلة الأمد لمكافحة اضطرابات عوز اليود

الغرض وصف حالة اضطرابات عوز اليود في السودان بعد مرور أكثر من 25 
عاماً على بدء برامج مكافحة اضطرابات عوز اليود واستكشاف أسباب الدُراق 

المتوطن في هذا البلد.
الطريقة أجريت فحوص للكشف عن اضطرابات عوز اليود لدى 6083 طفلًا 
مختلف  في  التسع  الولايات  عواصم  في  سنة   12 إلى   6 عمر  في  المدارس  في 
أرجاء السودان باستخدام ثلاثة مؤشرات توصي بها منظمة الصحة العالمية: 
انتشار الدُراق، والقياسات المختبرية لتركيز اليود البولي في عينات بول مأخوذة 
بدون موعد سابق، ومستويات الغلوبولين الدرقي بالمصل )Tg(. كما قيست 
مستويات الثيروكسين بالمصل )T4(، وثلاثي يودوثيرونين )T3(، والهرمون الُمنْبِّه 
للدرقية )TSH(، إضافة إلى الإفراز البولي للثيوسيانات، والذي يمكن أن يؤثر 

على انتقال اليود إلى الخلايا الدرقية.

 77.7% إلى   12.2% من  العينات  مختلف  في  الدُراق  انتشار  تراوح  النتائج 
وبلغت النسبة الإجمالية %38.8. وكان الوسيط الإجمالي لتركيز اليود البولي 
6.55 ميكروغرام/ديسي لتر، وكان أدنى قيمة مكتشفة لهذا الوسيط في مدينة 
كوستي )2.7 ميكروغرام/ديسي لتر(، الموجودة في وسط السودان، وكان أعلى 
الواقعة  لتر(،  ميكروغرام/ديس   46.4( بور-سودان  مدينة  في  للوسيط  قيمة 
الغلوبولين  البحر الأحمر. وكان أعلى مستوى مكتشف لمتوسط  على شاطئ 
انتشار  أعلى  أيضاً  بها  كان  والتي  كوستي،  مدينة  في   )Tg( بالمصل  الدرقي 

للدُراق المتوطن.
الاستنتاج مازالت اضطرابات عوز اليود تُعد مشكلة صحية عمومية في المناطق 

الحضرية في السودان ويبدو أن عوز اليود هو العامل السببي الرئيسي.
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摘要
苏丹长期碘缺乏症控制计划下的地方性甲状腺肿
目的 旨在描述在碘缺乏症控制计划启动的25年多之后苏
丹碘缺乏症的现状并探讨该国家地方性甲状腺肿的原因。
方法 运用世界卫生组织推荐的三项指标，即甲状腺肿患病
率、随机尿液样本中尿碘浓度的实验室测量和血清甲状腺
球蛋白（Tg）的水平，我们对6083名来自该国家不同地
区九个州省会城市的6至12岁的小学生进行了碘缺乏症测
试。此外，我们还测量了能够影响碘传输到甲状腺细胞
的甲状腺素（T4）、三碘甲状腺氨酸（T3）和促甲状腺
激素（TSH）的血清水平以及尿液中硫氰酸盐的分泌量。 

结果 不同样本中甲状腺肿的患病率在12.2%到77.7%
的范围内变化，总体为38.8%。尿碘浓度的总平均值为
6.55μg/dl，最低中值出现在位于该国中部的库斯提市
（2.7 μg/dl），最高中值在红海海岸的苏丹港（46.4 
μg/dl）。库斯提市的平均血清甲状腺球蛋白水平最高
（66.98 ng/ml），并且该市甲状腺肿的患病率也最高。
结论 碘缺乏症仍然是苏丹城市地区的公共健康问题，并且
碘缺乏似乎是其中的主要病因。

Résumé

Goitre endémique au Soudan malgré les programmes permanents de contrôle des troubles dus à la carence 
en iode
Objectif Décrire l’état des troubles dus à la carence en iode (IDD, 
Iode Deficiency Disorder) au Soudan, plus de 25 ans après le début 
des programmes de contrôle des IDD, et explorer les causes de goitre 
endémique dans le pays.
Méthodes Des tests de carence en iode ont été menés sur 6083 
écoliers de 6 à 12 ans dans les capitales de neuf États situés dans 
différentes régions du pays en utilisant les trois indicateurs recommandés 
par l’Organisation Mondiale de la Santé : la prévalence du goitre, des 
mesures en laboratoire de la concentration en iode sur des échantillons 
occasionnels d’urine et les niveaux de thyroglobuline sérique (Tg). Ont été 
également mesurés les taux sériques de thyroxine (T4), de triiodothyronine 
(T3) et de l’hormone de stimulation de la thyroïde (TSH) ainsi que la 
sécrétion urinaire de thiocyanate susceptibles d’affecter le transport de 
l’iode dans les thyrocytes.

Résultats La prévalence du goitre dans les différents échantillons, 
de 12,2 % à 77,7 %, était globalement de 38,8 %. La concentration 
médiane d’iode dans l’urine était de 6,55 µg/dl, avec la valeur médiane 
la plus basse relevée à Kosti (2,7 μg/dl), dans la région centrale du pays, 
tandis que la valeur médiane la plus forte (46,4 µg/dl) a été relevée à 
Port Soudan, sur la côte de la mer Rouge. Le plus haut taux moyen de 
Tg (66,98 ng/ml) a été relevé dans la ville de Kosti, qui a également la 
plus haute prévalence de goitre.
Conclusion Les IDD constituent encore un problème de santé publique 
dans les zones urbaines du Soudan et la carence en iode semble être le 
principal agent étiologique impliqué.

Резюме
Распространенность эндемического зоба в Судане, несмотря на осуществление долгосрочных 
программ борьбы с нарушениями, обусловленными йодной недостаточностью
Цель Описать ситуацию с йоддефицитными заболеваниями 
(ЙДЗ), в Судане, где уже более 25 лет осуществляются 
программы борьбы с ЙДЗ, и исследовать причины 
распространенности эндемического зоба в этой стране.
Методы Было проведено тестирование на ЙДЗ 6083 
школьников в возрасте от 6 до 12 лет из столичных 
городов девяти штатов в разных частях страны с 
использованием трех индикаторов, рекомендованных 
Всемирной организацией здравоохранения: частота зоба, 
лабораторное измерение концентрации йода в моче при 
периодическом взятии образцов мочи и измерение уровней 
сывороточного тиреоглобулина (Тг). Измерялись также 
уровни сывороточного тироксина (T4), трийодотиронина 
(T3) и тиреотропного гормона (ТТГ), а также секреция 
тиоцианатов в моче, которая может повлиять на транспорт 
йода в тироциты.

Результаты Частота распространенности зоба в различных 
образцах варьировалась от 12,2 до 77,7% и в целом 
составляла 38.8%. Средняя медиана концентрации йода 
в моче составляла 6,55 мкг/дл, причем наименьшее 
медианное значение было отмечено в г. Кости (2,7 мкг/
дл), расположенном в центральной части страны, а самое 
высокое (46,4 мкг/дл) – в Порт-Судане, на побережье 
Красного моря. Самый высокий уровень сывороточного 
Тг (66.98 нг/мл) был отмечен в г. Кости, где также отмечена 
самая высокая частота распространенности зоба.
Вывод ЙДЗ продолжают оставаться серьезной проблемой 
общественного здравоохранения в городских районах 
Судана, а йодная недостаточность, по-видимому, является 
основным фактором их этиологии.
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Resumen

Persistencia del bocio endémico en Sudán pese a la aplicación desde hace tiempo de programas para 
controlar los trastornos por deficiencia de yodo
Objetivo Describir el estado de los trastornos por deficiencia de yodo (TDY) 
en Sudán más de 25 años después de poner en marcha los programas de 
control de los TDY y descubrir las causas del bocio endémico en el país.
Métodos Se realizaron las pruebas de TDY a 6083 alumnos de entre 6 y 
12 años procedentes de las capitales de nueve estados en diversas zonas 
del país empleando los tres indicadores recomendados por la Organización 
Mundial de la Salud: la prevalencia del bocio y las mediciones realizadas 
en laboratorio de la concentración urinaria de yodo en muestreo casual 
de orina y de la concentración sérica de tiroglobulina (Tg). También se 
midieron las concentraciones séricas de tiroxina (T4), triyodotironina (T3) 
y tirotropina (TSH); así como la secreción urinaria de tiocianato, que puede 
afectar al transporte de yodo a los tirocitos.

Resultados La prevalencia de bocio en las diversas muestras osciló desde 
un 12,2% a un 77,7% y fue en total de un 38,8%. La media global de 
concentración urinaria de yodo fue de 6,55 μg/dl. La media más baja se 
registró en la ciudad de Kosti (2,7 μg/dl), situada en el centro del país, y 
la más elevada (46,4 μg/dl), en Puerto Sudán, en la costa del Mar Rojo. 
La concentración sérica más elevada de Tg (66,98 ng/ml) se registró en la 
ciudad de Kosti, donde también se registró la mayor prevalencia de bocio.
Conclusión Los TDY siguen siendo un problema de salud pública en las 
zonas urbanas de Sudán, y la deficiencia de yodo parece ser el principal 
factor etiológico implicado.
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