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EFFECT OF ADEQUATE SALT IODIZATION
ON THE PREVALENCE OF GOITER:

A cross-sectional comparative study among school
children aged 6 - 18 Years during 1989 and 1995

Mostafavi H*

ABSTRACT
Objective: To evaluate the impact of salt iodization on the prevalence of goiter among school children
in the city of Shiraz.
Design: In 1989, prior to initiation of universal salt iodization in Iran, 2419 male and female students,
6-18 years were randomly selected and evaluated for the presence of goiter, which was graded accord-
ing to WHO goiter classification. A similar study was carried out in the same schools in 1995 five years
after the initiation of the salt iodization program and involved randomly selected students.
Results: A decrease in the prevalence of goiter from 85% in 1989 to 68% in 1995 was noted. The
prevalence of visible goiter showed a dramatic rise from 5% in 1989 to 23% in 1995.
Conclusion: In spite of salt iodization, there was only a partial decline in the prevalence of goiter and
the area should still be considered hyperendemic. Further studies are needed to define the unresolved
issues.
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INTRODUCTION

One of the most important and well known
global nutritional problems is iodine deficiency.
It is estimated that more than one billion people
concentrated primarily in less developed coun-
tries are unable to consume adequate amounts
of iodine.1 World wide over 600 million people
have goiter and 20 million have some degree

of  brain damage caused by the effects of io-
dine deficiency in pregnancy.2 Thus the pre-
vention of this deficiency has become one of
the most important achievably international
health goals.3,4,5

Goiter is endemic in Iran and it’s earliest re-
port dates back to 30 years ago.6 In order to
investigate the different aspects of iodine defi-
ciency disorder and to determine the preva-
lence of goiter in the different regions of Iran,
the National Iodine Deficiency Committee was
established in 1989,7,8 and succeeded to initiate
the universal salt iodization in Iran in 1989.
As a part of a national survey, this study was
carried out to investigate the impact of salt
iodization among school children in the city of
Shiraz.

SUBJECTS AND METHODS

Subjects:
In 1989, prior to universal salt iodization in

Iran, 2419 male and female students aged 6 to
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18 year, were examined for the presence of
goiter. Goiter survey was done in randomly
selected schools and high schools of the city of
Shiraz and 50 randomly selected students were
examined in each class. The thyroid size was
determined by means of palpation and the
grading was done according to WHO goiter
classification.

Goiter Description
0 No goiter
1A Thyroid lobes larger than ends of thumbs
1B Thyroid enlarged, visible with head tilted back
2 Thyroid enlarged, visible with neck at normal

position
3 Thyroid greatly enlarged visible form about

10 meters

Grades 2 and 3 of goiter were considered as
grossly visible ones. In 1995, five years after
the initiation of universal salt iodization, an-
other similar study was done in the same, pre-
viously selected schools where almost equal
number of students were evaluated by the same
technique and the prevalence of goiter in each
age group and among the two groups were
determined.

Statistical analysis:
 The fisher-exact test and chi-square were

used as needed. A p-value of <0.05 was con-
sidered to be statistically significant.

RESULTS

The prevalence of goiter in different age
groups and among the two studied groups in
1989  and 1995 are shown in Tables I to III.
The overall prevalence of goiter showed a sig-
nificant drop from 85% in 1989 to 68% in 1995
(p<0.05), while the prevalence of visible goiter
showed a significant rise from 5% in 1989 to
23% in 1995 (p<0.05). As a whole, 83% of the
males and 53.5% of female students had a goi-
ter. The prevalence of visible goiter was also
higher in girls than boys (33% vs 14.5%).

DISCUSSION

Iodine deficiency disorders are still a major
public health problem in many countries of the
world. Their prevention and control would
have a dramatic impact on the quality of life,

Table-II: The prevalence of goiter among
the two studied groups during the years

1989 and 1995

Goiter              No. of patients &          No. of patients &
grade             percentage  in 1989     percentage  in 1995

N % N %

0 363 15 768 32
1A 1137 47 504 21
1B 798 33 576 24
2 121 5 504 21
3 0 0 48 2

Table-I: The prevalence of goiter among
school children of different age groups

during the years 1989 and 1995

Age group Grade Prevalence Prevalence
(years) in 1989 in 1995

6-10 0 14% 24%
1A 50% 19%
1B 33% 32%
2 3% 23%
3 0% 2%

11-14 0 10% 28%
1A 45% 23%
1B 40% 22%
2 5% 24%
3 0% 3%

15-18 0 20% 40%
1A 32% 22%
1B 31% 15%
2 7% 16%
3 0% 4%

Table-III: Total prevalence and prevalence of
visible goiter among different age groups in

1989 and 1995

Age            Total prevalence            Prevalence of visible
groups                                                (Goiter Grade II x III)

1989 1995 1989 1995

6-10 85% 76% 3% 25%
11-14 90% 72% 5% 27%
15-18 80% 59% 7.5% 19.5%
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educability and productivity of millions and
would make a major contribution to the de-
velopment of countries whose people are at
risk for developing IDD. In addition, it would
contribute significantly to the attainment of the
World Health Organization goal of health for
all by the year 2000.10

Most of the complications of iodine deficiency
disorders like neuropsychatric effects, cretin-
ism and hypothyroidism are preventable by
proper iodinization program.11 Many parts of
Iran are endemic for goiter.7,8 The study of
school children in the remote, mountainous
villages of the city of Mamasanee in southern
part of Iran, showed that 86.5% of the boys
and 88% of the girls had goiter.12

As a part of World Health Organization goals
for reducing the prevalence of goiter in school
children and evaluating the effects of salt
iodinization program, a study was done in the
city of Isfahan where inspite of a normal uri-
nary iodine level in 94% students, still 62% had
goiter. They concluded that the presence of ei-
ther autoimmunity or other goitrogens could
be responsible possibly for their failure in reach-
ing their final goal.13

The present study shows only partial benefi-
cial impact of salt iodization on the prevalence
of goiter among the school children in our area.
Paradoxically, it has resulted in an increase in
the prevalence of visible goiter. Considering an
overall decline in prevalence of goiter from 85%
in 1989 to 68% in 1995, the area should still be
considered as hyper endemic. The reasons for
these unexpected results could be inappropri-
ate iodization of the dietary salt or shortcom-
ings in its distribution to the whole population,
presence of other goitrogens in the environment
or deficiency of other nutritional elements.
Unresponsiveness of large goiters to adequate
iodine consumption could further be respon-
sible for part of these observation too. Further
studies are needed to clarify these unresolved
issues especially because the prevalence of goi-
ter is still high in different parts of Iran.12,13  The
presence of other goitrogens and the ways of
iodine consumption need reevaluation
every 4 to 5 years as well.14-18 We recommend

the WHO model of social processes of
iodinization program for  succeeding in con-
trol of IDD.9
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