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Oppenheimer (2002) revealed the following conclusions 
and recommendations described in Table 52.7.

Iodine and Fe Fortification and 
Parasitosis

Freeman et al. (2001) evaluated the effectiveness of salt 
fortified with diethylcarbamazine (DEC) and iodine to 
 eliminate Bancroftian filariasis and iodine deficiency. 
During this 1-year period all consenting residents of 
Miton, Haiti (n  1932) were given salt fortified with 
0.25% DEC and 25 ppm of iodine. Wuchereria bancrofti 
microfilaria prevalence and intensity, antigenemia and uri-
nary iodine were measured before and after the first year 
salt distribution began. To measure the effect of DEC-for-
tified salt on adult worm motility, 15 microfilaria-posi-
tive men were examined with a scrotal area ultrasound. 
Entomologic surveys were conducted to determine the 
W. bancrofti-infected Culex quinquefasciatus proportion. 
After one year’s treatment, the prevalence and intensity 
of microfilaremia were reduced by more than 95%, while 
antigenemia levels were reduced by 60%. The motility of 
adult worms, detected by ultrasound, was not significantly 
decreased by DEC-fortified salt. The proportion of vector 
mosquitoes carrying infectious stage larvae decreased sig-
nificantly from 2.3% in the nine months before the inter-
vention to 0.2% in the last 3-month follow-up period. 
Iodine deficiency, which had been moderate to severe, was 
eliminated after one year of iodized salt consumption. The 
DEC-fortified salt was well accepted by the community 
and reduced microfilaremia; its low-level transmission had 
no reported side-effects. Based on their results, they con-
cluded that salt co-fortified with DEC and iodine should 
be considered as a concurrent intervention for lymphatic 
filariasis and iodine deficiency elimination programs.

Zimmermann et al. (2002) remind us that, in less indus-
trialized countries, children are at high risk for both goiter 
and anemia, and that ID adversely effects thyroid metabo-
lism, reducing the efficacy of iodine prophylaxis in areas 

of endemic goiter. As a result, they carried out a study to 
verify that cofortification of iodized salt with Fe would 
improve iodine efficacy in goitrous children with a high 
prevalence of anemia. This 9-month, randomized, dou-
ble-blind trial included 6–15-year-old children (n  377). 
They were given iodized salt (iodine 25 g/g salt) or dual-
fortified salt with iodine (iodine 25 g/g salt) and Fe 
(1 mg Fe/g salt, as ferrous sulfate microencapsulated with 
partially hydrogenated vegetable oil). The dual-fortified salt 
group’s Hb and Fe status improved significantly (P  0.05) 
when compared to the iodized salt group. At 40 weeks, an 
ultrasound measured the mean decrease in thyroid volume 
in the dual-fortified salt group (38%); it was twice that 
of the iodized salt group (18%) (P  0.01). Compared 
with the iodized salt group, serum T4 was significantly 
increased (P  0.05) and in the dual-fortified salt group, 
the prevalence of hypothyroidism and goiter decreased 
(P  0.01). They concluded that the addition of encapsu-
lated Fe to iodized salt improves iodine efficacy in goitrous 
children where the prevalence of anemia is high.

In an intervention study with schoolchildren 8–10 years 
old in Malawi, Furnee et al. (1997) examined the relation-
ship of intestinal parasite treatment and oral iodized oil 
efficacy. Severely iodine-deficient schoolchildren with a 
single parasitic infestation, either A. lumbricoides (n  44), 
hookworm (n  42), or Entamoeba histolytica (n  24), 
were randomly allocated to receive or not receive treatment 
before taking a 1 ml oral supplement (490 mg Iodine) of 
iodized ethyl esters from poppyseed oil. After supplemen-
tation, urinary iodine concentrations were measured regu-
larly, to define time intervals indicating moderate iodine 
deficiency before urinary iodine concentrations returned to 
0.40 mmol/l. Treatment with metronidazole for E. histolyt-
ica increased the protection period from 2.0 to 21.0 weeks 
(P  0.05). For all untreated children, the duration effect 
was 9.2 weeks shorter (P  0.001) than for their treated 
peers (16.8 weeks). They concluded that, by interfering 
with absorption, intestinal parasitic infestations reduce the 
efficacy of oral supplementation with iodized ethyl esters 
(Table 52.8).

Table 52.8 Magnitude and global prevention approach to iodine deficiency disorders

Globally, about 740 million people are affected by goiter, and more than 2 billion living in 130 countries are estimated to be at risk for 
iodine deficiency disorders (IDD).

Iodine deficiency is the world’s leading cause of preventable mental retardation and impaired psychomotor development in young 
children. In its extreme form, iodine deficiency causes cretinism.

Iodine deficiency may be associated to alterations in the progeny’s psychoneuro-intellectual, developmental prognosis.

Salt iodization is the preferred strategy in eliminating IDD as a public health problem, and universal iodization is the target for the 
beginning of the twenty-first century.

The addition of encapsulated Fe to iodized salt improves the effectiveness of iodine in goitrous children where the prevalence of anemia 
is high.

School health programs that include deworming, feeding, giving an adequate supply of iron and iodine supplements, as well as health 
education, all have potentially beneficial effects on the health and education of schoolchildren.
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Summary Points

Magnitude

l Iodine deficiency is the world’s leading cause of prevent-
able mental retardation and impaired psychomotor devel-
opment in young children. In its extreme form, iodine 
deficiency causes cretinism. Globally, about 740 million 
people are affected by goiter and more than 2 billion liv-
ing in 130 countries are estimated to be at risk for IDD.

Fetal growth
l Nutritional deficiencies are important determining fac-

tors for fetal growth, body composition and childhood 
development. Some stages are more vulnerable than oth-
ers, and the most vulnerable stages may differ according 
to particular nutritional deficiencies. The intrauterine 
period is the most vulnerable for long-term neurological 
and cognitive deficit caused by iodine deficiency.

Immediate postnatal period
l Along with Fe deficiency, the immediate postnatal period 

(infants) is probably the most vulnerable to iodine 
deficiency. Iodine deficiency may be associated with 
alterations in the progeny’s psychoneuro-intellectual, 
developmental prognosis. The risk of abnormal develop-
ment is further enhanced because mother and offspring 
are exposed to iodine deficiency during gestation and 
the postnatal period.

Fe deficiency
l ID and IDA are estimated to affect about half of the 

world’s population, and young children are among 
the most severely affected. ID adversely affects thyroid 
metabolism by reducing iodine prophylaxis efficacy 
in regions with endemic goiter. The degree of ID may 
affect thyroid hormone status. The therapeutic response 
in goitrous children to oral iodized oil is weakened when 
compared to Fe-sufficient children. In anemic pregnant 
women endemic goiter may aggravate anemia. Chronic 
iodine deficiency favors subclinical hypothyroidism 
where, in the presence of anemia, severity increases, 
more so if anemia is paralleled by goiter.

Parasitosis
l The most common chronic subclinical childhood infec-

tions with global dispersion are parasites such as A. lum-
bricoides, T. trichiuria, and hookworms. ID and helminth 
infestation are two of the most common conditions afflict-
ing children in less industrialized countries. There is a sig-
nificant elevation in toxoplasmosis prevalence in children 
with grade II goiter and a mild elevation in those with 
grade I goiter. A possible relationship exists between iodine 
deficiency and toxoplasma infection. Hookworm species 
being transmitted in a community influence the burden 
of IDA and should be considered when prioritizing and 

planning programs for hookworm and anemia control. 
By interfering with absorption, intestinal parasitic infes-
tation reduces the efficacy of oral supplementation with 
iodized ethyl esters.

Prevention
l Salt iodization is the preferred strategy in eliminating 

IDD as a public health problem, and universal iodiza-
tion is the target for the beginning of the twenty-first 
century. The addition of encapsulated Fe to iodized salt 
improves the effectiveness of iodine in goitrous children 
where the prevalence of anemia is high. School health 
programs that include deworming, feeding, giving an 
adequate supply of Fe and iodine supplements, as well 
as health education, all have potentially beneficial effects 
on the health and education of schoolchildren.
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