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Summary 
This study was carried out to determine the feasibility of 
using ultrasonography for goitre estimation in the field 
situation. It is a cross sectional study that was conducted 
u s i n g c o m m u n i t y b a s e d c l u s t e r s a m p l e . T h y r o i d 
sonography was performed on 112 randomly selected 
school children aged 10-15 years from two districts in the 
Greater Accra area of Ghana, using normative values for 
thyroid volume recommended by WHO/ICCIDD. The mean 
age of all subjects was 13.5 years + 0.13 SEM. The male to 
female ratio was 1 : 1 . The mean height and weight of the 
children were 1.5 metres + 0.9 SEM and 38.1 Kg ± 0.7 SEM, 
respectively. The mean body surface area was 1.27 m2 + 
0.2. There were no significant gender differences in their 
ages (13.6yrs ± 0.2 SEM, 13.4yrs + 0.1 SEM, respectively) 
and height (1.50m ± 1.6 SEM, 1.46m + 1.7 SEM, respec-
tively). The girls (40.0kg ± 1.2 SEM) weighed more than 
the boys (35.6kg ± 1.1). The mean and median urinary io-
dine concentration were 82.4 ± 8.5 SEM and 67.9 ug/l, re-
spectively. All the children examined had normal thyroid 
sonogram. The thyroid volumes ranged from 3.6 ml to 
15.3ml. The mean thyroid volume was 7.0ml ±0 .2 SEM and 
the thyroid volume was higher in the girls (7.5ml ± 0.3 
SEM) than the boys (6.5ml ± 0.2 SEM). The criteria of thy-
roid volume per age and sex yielded a goitre prevalence of 
1.8 %. In contrast, the criteria of thyroid volume by surface 
area yielded a goitre prevalence of 8 %. Our study has 
shown that it is feasible to employ ultrasonography for 
field studies to determine goitre prevalence in school chil-
dren in a developing country such as Ghana. However, the 
best criteria for goitre in children in Ghana, requires to be 
confirmed in future studies. 

Keywords: IDD. goitre, thyroid volume, ultrasonogra-
phy, school children, iodine deficiency disorders, Afri-
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Resume 
Cette etude croisde dtait faite pour determiner la faisabilitd 
de 1'ultrasonographic pour 1'utilisation de la goitre dans 
les communautes. La sonographic de la thyroidc dtait faite 
sur 112 ecoliers choisi au hazard et ages de 10-15 ans dans 
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2 d i s t r ic t s d ' A c r r a au G h a n a u t i l i san t les va leur s 
normatiques pour le volume de la thyroide recommende 
par POMS(ICGDP). La moyenne d 'age dtait de 13.5± 0.13 
ans. La proportion male et femele dtait de 1 :1. la taille 
moyenne et le poids moyen dtaient de 1.5±0.9 m et 38±0.7 
kg respectivement. La surface moyenne du corps dtait de 
1.27±0.2M2. II n 'y avait pas de difference significante en-
tre gendre et Page ( I3.6±0.2ycars ; 13.4±0.1ans) et au 
poids (1.50± 1.6m ; 1.46 ± 1.7m). Le critdre de volume de la 
thyroide par age et sexc produisait unc prevalence de goi-
tre de 1.8 contrairemcnt par rapport a la surface de corps 
de 8%. Tous les enfants examinds avaient un sonogramme 
de la thyroide normale, Les volumes de thyroides variaicnt 
entre 3.6-15.3 m l . le volume moyen de la thyroide dtait de 
7.0±0.2 ml . ccci dtait plus dleve chez les filles (7.51 ±0.3ml 
qu'aux garcons(6.5±0.2inl). Cette dtude montarit Pusage 
de Pultrasonographie sur le terrain pour ddterminer la 
prevalence de la goitre parmi les dcoliers en pays sous -
developcs comme le ghana. Ccpendant, la confirmation de 
la goitre demande d 'etudes plus approfondies. 

Introduct ion 
Iodine deficiency disorders (IDD) represents the varied 
spectrum of effects of iodine deficiency on growth and 
development and they include, endemic goitre, endemic 
cretinism, impaired mental function, increased stillbirths, 
perinatal and infant mortality [ 11. They constitute a major 
public health problem with considerable morbidity and 
socioeconomic cost 12-4]. Recent reports from various parts 
of Africa suggest that IDD is widespread (5-71. 

School age children are a convenient and useful 
target group for IDD surveillance because of their com-
bined high vulnerability, usefulness and easy accessibil-
ity for surveys. They arc however less representative, as 
children not attending school are not represented which 
may result in biased goitre estimates [8J. Palpation of the 
neck which is the most widely used method for goitre esti-
mation in surveys, is less reliable in children. Ultrasonog-
raphy provides a more precise measurement of thyroid 
volume compared with palpation. 19,10J. Ultrasonography 
therefore provides a fairly accurate means of evaluating 
and monitoring IDD in communities. Several developing 
countries are embarking on programmes to control and 
eradicate IDD. Ultrasonography of the thyroid could fa-
cilitate the accurate monitoring of such interventions. Thy-
roid sonography could also be employed in the setting of 
primary health assessment of school children and form 
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part of school age screening programmes in IDD endemic 
areas in developing countries. The cost of an ultrasound 
study may however, hinder its widespread adoption and 
use as an IDD assessment and monitoring tool in develop-
ing countries most of which have relatively low GNP. We 
present a report on the use of ultrasonography in a com-
munity setting in Ghana. To the best of our knowledge this 
is the first study of its kind to employ sonography in field 
studies to determine goitre prevalence in school children 
in a non-endemic area in the West African sub-region. 

Me thods a n d p r o c e d u r e s 
Study design and population 
A community-based, cluster sampling design and cross-
sectional study was carried out in school children, aged 10 
to 15 years, f rom the coastal districts, Tema and Dangbe-
East, of southern Ghana. 

Sample size 
Using an expected goitre prevalence of 10 % and worst 
acceptable prevalence of 2 % and conf idence interval of 
95%, the Statcalc function of Epinfo (Centre for Disease 
Control, Atlanta, Georgia, USA and World Health Organi-
zation, Geneva, Switzerland), gave a sample size of 54. 
Multiplying by the maximum design factor of 2 for cluster 
sampling yielded a final sample size of 108. 

Sampling frame 
Three electoral enumeration areas f rom the Tema District 
and one electoral enumeration area in Dangbe-East Dis-
trict were randomly selected and one school randomly se-
lected per enumeration area. From the four schools, 112 
school children were randomly selected. 

Methods 

The height of subjects was measured with a s tadiomter to 
the nearest centimetre. Weight was measured to the near-
estO. lkg in subjects wearing light clothing. Portable ultra-
sound equipment, Philips SDR 1200 (Philips, Netherlands) 
with a 5 M H z transducer, was employed for the assess-
ment of thyroid echo structure and volume. A cross sec-
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Data analysis 
Presence of goitre was de t e rmined us ing the criteria of 
Delange et al, which have been endorsed by the World 
Health Organizat ion ( W H O ) and the International Council 
for Control of Iod ine D e f i c i e n c y D i so rde r s ( ICCIDD) 
[11,12]. E p i n f o vers ion 6 w a s used to calculate i h s means 
and s tandard error of m e a n s ( S E M ) . T h e student t-test 
was used to c o m p a r e d i f f e r e n c e s be tween means. SPSS 
was used for b ivar ia te ana lys i s . 

Results 
T h e mean age of sub jec t s w a s 13.5 yea r s ± 0.1 SEM. The 
m a l e : f emale ratio w a s 1 : 1 . Table 1 s h o w s the mean char-
acterist ics and goi t re p r eva l ence of the s tudy population 
by gender . T h e m e a n he igh t and we igh t of the children 
were 1.5 metres ± 0 . 9 S E M and 38.1 kg ± 0 . 7 S E M , respec-
tively. T h e r e we re no s ign i f i can t g e n d e r d i f fe rences with 
respect to age and height . T h e gi r l s we ighed more than the 
boys (Table 1). 

Table 1: Characteristics (mean SEM) of school of children 
from the Tema and Dangbe-East Districts of Greater Accra 
Region Ghana. 

Parameter Female Male All 
n = 55 n =57 

Mean age (y) 13.6±0.2 13.4±0.1 13.5±0.1 
Mean height (m) 1.50±1.6 1.46±1.7 1.5 0.9 
Mean weight (kg) 40.0±1.2 35.6± 1.1* 38.1 0.7 
Urinary iodine 0g/L); 

38.1 0.7 

n-55 84.0±15.0 81.0±9.2 82.4 8.5 
Mean thyroid volume (ml) 7.5±0.1 6.5±0.2* 7.0 0.2 
Goitre (%) per age 

7.0 0.2 

and sex* 1.80% 
(Delange etal). 

1.80% 

Goitre (%) per body 
surface area* 89r 
(Delange etal) 

89r 

Goitre (%) per age 
and sex! 11.60% 
(Gutekunst et al.) 

11.60% 

* P<0.05 
# Ref 11.12 
! Ref 9 

A l l c h i l d r e n e x a m i n e d h a d n o r m a l thyroid 
sonograms . Thyro id v o l u m e s ranged f rom 3.6 ml to 15.3ml 
wi th a m e a n and m e d i a n thyroid v o l u m e s of 7.0 ml ± 0.2 
S E M and 6.6 ml respectively. Thyro id volumes were higher 
in the gir ls than the b o y s (Table 1). Us ing the W H O and 
I C C I D D r e c o m m e n d e d cri ter ia of thyroid vo lume per age 
and sex for iodine rep le te European children [11,12], 1 . 8 ^ 
of sub jec t s had increased thyro id vo lume . However, when 
the r e c o m m e n d e d cr i ter ia for thyroid vo lume and body 
sur face area [11,12] were employed , 8% of the children had 
goi t re . T h e o lde r G u t e k u n s t et al., (9) criteria gave an even 
h igher p r eva l ence rate of goi t re (11 .6%). 
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Ur inary iod ine leve ls r anged f r o m 0 .7 -281 .1 ug/1 
with a mean and med ian of 82 .4 ± 8.5 a n d 67.9ug/I , respec-
tively. F igure 1 s h o w s the d i s t r ibu t ion of u r inary iod ine 
concentra t ion in a s u b s e t o f ch i ld ren w h o p r o v i d e d ur ine 
for analysis . Of the f i f ty f i ve ch i ld ren w h o had thei r u r ine 
analysed fo r u r inary iod ine , on ly o n e sub jec t had ur inary 
iodine level less than 10ug/l . T h e P e a r s o n ' s co r re la t ion 
coeff ic ient fo r thyro id v o l u m e and ur inary iod ine c o n c e n -
tration was - 0 . 1 2 8 at 2- ta i led s i gn i f i c ance of 0 .35 . 

.1!! 
I*- 21- 51- >10 

Urine Iodine Concent ra t ion (ug/L) 

Fig . 1: Distribution of urinary iodine concentration 

Discuss ion 
S o n o g r a p h y is a p r a c t i c a l a n d a c c u r a t e t oo l f o r e v a l u -
a t ing the s i z e a n d t h e m o r p h o l o g y of t h e t h y r o i d g l a n d . 
In o u r s t u d y a l l t h e c h i l d r e n h a d n o r m a l t h y r o i d e c h o 
t ex tu re on s o n o g r a p h y . U s i n g t h e c r i t e r i a o f D e l a n g e e t 
al., e n d o r s e d b y W H O / I C C I D , w e f o u n d a g o i t r e p r e v a -
lence of 1 .8% w h e n w e e m p l o y e d the a g e a n d sex indices 
wi th r e s p e c t to t h y r o i d v o l u m e [ 1 1 , 1 2 ] . H o w e v e r w h e n 
goi t re p r e v a l e n c e w a s e s t i m a t e d u s i n g the r e c o m m e n d e d 
u p p e r n o r m a l l i m i t s o f t h y r o i d v o l u m e , c a l c u l a t e d 
a c c o r d i n g to b o d y s u r f a c e a r e a [ 1 1 , 1 2 ] , 8% o f t h e 
c h i l d r e n h a d i n c r e a s e d t h y r o i d v o l u m e . T h i s l a t e r 
c r i te r ia h a d b e e n r e c o m m e n d e d b e c a u s e o f the p o s s i b l e 
d i f f e r e n c e s in b o d y d e v e l o p m e n t b e t w e e n c h i l d r e n of 
the s a m e a g e in d i f f e r e n t c o u n t r i e s [ 11 ,12 ] . It m u s t be 
no ted tha t T e m a a n d D a n g b e - E a s t a r e c o a s t a l d i s t r i c t s 
wi th m e a n u r i n a r y i o d i n e e x c r e t i o n g r e a t e r t han 5?g / l 
[13] a n d p r e s u m a b l y w i t h n o r m a l i o d i n e i n t a k e . It m u s t 
be no t ed tha t o n l y o n e o u t o f f i f t y f i v e of o u r s u b j e c t s 
w h o h a d t h e i r u r i n a r y i o d i n e m e a s u r e d h a d i o d i n e 
e x c r e t i o n o f l e s s t h a n 10 ug/1. T h e c r i t e r i a e m p l o y i n g 
s u r f a c e a r e a t o d e t e r m i n e t h y r o i d v o l u m e a p p e a r s 
t h e r e f o r e to be i n a p p r o p r i a t e f o r G h a n a i a n c h i l d r e n . It 
a p p e a r s t ha t c u r r e n t l y , t h e c r i t e r i a o f t h y r o i d v o l u m e 
by a g e a n d sex a s r e c o m m e n d e d by D e l a n g e e t a l . a n d 
W H O / I C C I D D m a y b e t h e m o s t a p p r o p r i a t e s t a n d a r d 
f o r d e t e r m i n i n g t h e p r e s e n c e o f g o i t r e in G h a n a i a n 
ch i ld ren . F u r t h e r s t u d i e s a r e h o w e v e r n e e d e d to c o n f i r m 
o u r f i n d i n g s in o t h e r p o p u l a t i o n s in t h e W e s t A f r i c a n 
s u b - r e g i o n . T h e G u t e k u n s t et a l . ( 9 ) c r i t e r i a led to an 

u n a c c e p t a b l y h igh p r e v a l e n c e of go i t r e ( 1 1 . 6 % ) a n d thus 
a p p e a r u n s u i t a b l e f o r t hy ro id v o l u m e e v a l u a t i o n in G h a -
n a i a n c h i l d r e n . 

In c o n c l u s i o n , o u r s t u d y h a s s h o w n tha t it is 
f e a s i b l e to e m p l o y u l t r a s o n o g r a p h y f o r f i e l d s t u d i e s to 
d e t e r m i n e g o i t r e p r e v a l e n c e in s c h o o l c h i l d r e n in a 
d e v e l o p i n g c o u n t r y s u c h a s G h a n a . S o n o g r a p h y h a s 
g r e a t p o t e n t i a l f o r a c c u r a t e c h a r a c t e r i s a t i o n of g o i t r e 
p r e v a l e n c e in G h a n a i a n s c h o o l c h i l d r e n a n d m a y 
f a c i l i t a t e m o n i t o r i n g o f t h e n a t i o n a l i o d i s a t i o n 
p r o g r a m m e . H o w e v e r , the t w o r e c o m m e n d e d cr i te r ia f o r 
go i t r e e s t ima t ion by W H O / I C C I D g a v e d i f f e r i n g r e su l t s 
in o u r sub jec t s . T h e best cr i ter ia f o r go i t r e d e t e r m i n a t i o n 
in c h i l d r e n in G h a n a t h e r e f o r e r e q u i r e to be c o n f i r m e d 
in f u t u r e s t u d i e s . 
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