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Effects of salted food consumption
on urinary iodine and thyroid function
tests in two provinces in the Islamic
Republic of Iran

F. Azizi,' M. Rahmani,’ S. Aliahverdian' and M. Hedayati’
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ABSTRACT We evaluated sources of difference in urinary iodine between two neighbouring iranian
provinces, Gitan and Mazandaran. In the cities of Rasht (Gilan) and Sarl (Mazandaran), 340 and 343
participants respectively were selected by cluster sampling. Urinary iodine in Rasht was significantly higher
than in Sari (31 pg/dL versus 21 pg/dL). Sodium and potassium urine levels in Rasht were also higher than
Sari. Mean daily intake of iodized salt and thyroid function tests were not significantly different. Average
annual consumption of some salted foods was significantly higher in Rasht than Sari. We conclude that
higher censumption of salied foods in Rasht is responsible for an increase in urinary iodine.

Effets de la consommation d'aliments salés sur les tests pour l'iode urinaire et la fonction thyroide
dans deux provinces voisines de la République islamique d'Iran

RESUME Nous avons évalué les sources de différence dans liode urinaire entre deux provinces iraniennes
voisines, Gilan et Mazandaran. Dans les villes de Rasht (Gilan) et Sari {(Mazandaran), 340 et 343
participants respectivement ont été séleclionnés par échantillonnage en grappes. L'iode urinaire 8 Rasht
était significativement pius élevé qu'a Sari (31 ug/dl contre 21 ug/dl). Les niveaux de sodium et de potassium
dans l'urine a Rasht étaient également supérieurs a ceux de Sari. L'apport joumalier moyen de sel iodé et les
tests de la fonction thyroide n'étaient pas significativement différents. La consommation annuelle moyenne
de certains produits salés était significativement plus élevée A Rasht qu'a Sari. Nous concluons que la
consommation plus élevée d'aliments salés A Rasht est responsable d'une augmentation de liode urinaire.
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Introduction

The Islamic Republic of Iran has been ree-
ognized as an area of iodine deficiency
since 1969 [/]. Extensive studies in the
1980s found goitre to be hyperendemic in
many areas [2,3]. Complications of severe
iodine deficiency, such as retardation in
physical and mental development, severe
neurological, psychomotor and auditory
deficits, and hypothyroidism have also
been observed [4,5]. In 1989, after the es-
tablishment of the National Committee for
Control of lodine Deficiency Disorders in
the Islamic Republic of Iran, salt iodization
was adopted as the main strategy for pre-
vention of iodine deficiency. Integration of
iodine deficiency disorders (IDD) control
programimes in the country's primary
health care system helped to increase the
general knowledge of the population and
the level of iodized salt consumption.

A national survey to monitor IDD con-
trol was carried out in 1996. In each prov-
ince, 2400 schoolchildren, aged 810
years, were studied. The survey showed
that median urinary iodine exceeded 15
ug/dL in all provinces [6]. Surprisingly, uri-
nary iodine levels differed significantly
among schoolchildren from two northern
provinces, Gilan and Mazandaran, despite
ecological and ethnic similarities. In the
1996 IDD survey, median urinary iodine in
Gilan was about three times that of Mazan-
daran. Since monthly monitoring of iodized
salt in these provinces had shown no sig-
nificant difference in the iodine content of
salt produced in different factories, it was
reasonable to attribute the observed
difference to differences in iodized salt
consumption. Qur study was carried out in
1998 in Rasht and Sari, the capital cities of
Gilan and Mazandaran provinces, to assess
the reproducibility of the 1996 results and
to compare nutritional habits regarding the
intake of salted foods in the two provinces.

Methods

This was a cross-sectional study, with the
study population: consisting of members =
2 years of age of 75 households from Rasht
(340 participants: 172 male, 168 female)
and 75 households from Sari (343 partici-
pants: 184 male, 159 female). The house-
holds were chosen by cluster sampling
from all Rasht and Sari households. The
two cities were divided, according to loca-
tion, info three districts (north, centre and
south in Rasht, and east, centre and west in
Sari). After determining the proportion of
the number of households in each district
to the total number of households in the
city, the required clusters in each district
were chosen by random sampling.

The nawre of the study was explained
and informed consent from the household
members obtained on the first visit. Per-
sonal identification data were collected and
a food frequency questionnaire (FFQ) for
certain salted foods was filled out. The
FFQ detailed a comprehensive list of all
common salted foods in the two study
regions. We then asked the women of the
house about the frequency of consumption
of these items. To determine annual con-
sumption, daily, weekly and monthly con-
sumption were multiplied by 365, 52 and
12 respectively. A 1 kg pack of iodized salt
was then delivered to each household with
the recommendation that it be the only
source of cooking and table salt.

After 2 weeks, the remaining salt was
weighed and total household salt intake de-
termined. This was divided by the number
of family members to calculate salt intake
pet person, In addition, a urine sample was
taken from all participants to measure uri-
nary sodium, potassium and iodine levels.

A non-fasting 5 mL venous blood sam-
pie was drawn [Tom participanis > 20 years
of age for measuring serum triiodothyro-
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nine (T,), thyroxine (T,), thyroid stimulat-
ing hormone (TSH) and T, resin uptake
(T,RU), and anti-thyreid antibedies. Blood
and urine samples were rapidly delivered to
the laboraiories of health care centres in
Rasht and Sari, where serum was extracted
and frozen as were the urine samples. The
specimens were kept at —20° C until they
were thawed by the Endocrine Research
Centre Laboratory at Shaheed Beheshti
University of Medical Sciences, where the
tests were performed.

Urinary iodine level was determined by
the Sandell Kolthoff digestion method [7]
and urinary sodium and potassium were
measured by flame photometer. Measure-
ments of T,, T,, and T,RU (by radioimmu-
noassay) and TSH (by immunoradiometric
assay) were performed using laboratory
kits from Orion Diagnostic, Finland. Levels
of anti-thyroglobulin antibodies {anti-
TgAb) and anti-thyroid peroxidase antibod-
ies (anti-TPOAb) were determined using an
enzyme-linked immunosorbent assay
{Radim, Italy).

Results of urinary iodine, sodium, po-
tassium, serum thyreid hormones and anti-
thyroid antibedies were compared belween
the two cities by Student rtest. To assess
the correlation between urinary iodine and
the other variables, the Pearson corrclation
coefficient was used. A value of P < 0.05
was considered significant.

Results

Study population

The study population consisted of 340 indi-
viduals (172 male, 168 female) from Rasht
and 343 (184 male, 159 female) from Sari.
Mean age + standard deviation of the study
population was 26.1 + 16.5 vears and 24.9
+ 15.3 years respectively.

Mean daily salt intake + standard devia-
tion for each person was 7.2 £ 4.7 g in
Rasht and 7.7 = 4.0 g in Sari (P > 0.05).
However, mean concentration of iodine in
urine was significantly higher in Rasht than
in Sari (31.2 = 17.3 pug/dL versus 21.3 +
15.0 pg/dL} (F < 0.001). Urinary levels of
sodium (210 + 89 mEq/L versus 188 + 92
mEq/L) (P < 0.01) and potassium (67 + 38
mEg/L versus 34 + 30 mEq/L) (£ < 0.001)
were also significantly higher in Rasht (Ta-
ble 1).

The mean annual frequency of con-
sumption for foods containing high levels
of iodized salt in Rasht and Sari is shown in
Figure 1. The mean annual consumption of
pickled cucumbers, pickled garlic and
dalal (a vegetable food with a high salt
content) was not statistically different
between the two cities, but tomato paste,
mixed pickles, tuna fish, olives, seasoned
olives, broad beans. salted fish and salted
caviar were eaten more frequently in Rasht
than in Sari. The difference was especially
significant for mixed pickles (98 + 110

Table 1 Urinary levels of sodium, potassium and iodine in the study populations in Rasht and

5arl, 1998

Mineral Sari (n=343) Rasht (n=340) P-value*
Sodium (mEg/L) 188.0 + 92.0 2100 + 89.0 <001
Polassium (mEg/L) 54.0 + 300 67.0 + 380 <0.001
lodine (ugldL) 21.3 £ 15.0 MN2+173 <0.001

aStudent t-test.
Rosulls are given as mean t standard deviation.
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Figure 1 Mean frequency of annual intake of some salted foods in households of Sari and
Rasht in 1998, Dalalis a food with high salt content. All foods were salted by iodized salt.

Table 2 Thyroid hormones, anti-thyroid antibodies and TSH levels in participants > 20 years in

Rashtand Sari, 1998

Variable Sari (n=185) Rasht (n = 190} P-value®
T, (ug/dL) 7419 81119 <0.010
T, (ng/dL) 103.0 £ 330 107.0 £ 28.0 NS
TSH (pU/mL) 1915 16 22 NS
T,RU (%) 285129 279+ 26 NS
Free T, index 232.0 + 153.0 2261 £ 565 NS
Anti-TPOAD (It/mL) 6.0 £ 132.0 66.0 £ 91.0 NS
Anti-TgAb (IU/mL) 65.0 + 63.0 112.0 £ 1300 <0.001

® Student t-test.

T, = thyroxine.

TSH = thyroid stimulating hormone.

Anti-TPOAb = anti-thyroid peroxidase antibodies.
NS = not significant.

times per year versus 34 £ 68) (P < 0.001);
olives (61 £ 78 times per year versus 4 £
25) {P < 0.001); and seasoned olives {14 +
24 times per year versus (.62 + 6.7) (P <

Results are given as mean t standard deviation.
T, = triiodothyronine.

T,RU = T, resin uptake.

Anti-TgAb = anti-thyroglobulin antibodies.

0.001). The only consumption rate higher
in Sari than in Rasht was for dried whey
(9 + 14 times per year versus 5 +7) (P<
0.001).
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The mean T, level was 7.4 £ 1.9 pg/dL
in Sari and 8.1 £ 1.9 pg/dL in Rasht (P <
0.001). Other thyroid function tests (T,
TSH, T,RU and FT,I) did not show any
statistically significant difference between
the two cities (Table 2). The mean level of
anti-TgAb was 112 + 130 TU/mL in Rasht
(n =190 ) and 66 + 63 IU/mL in Sari (n =
185) (P < 0.001). Mean anti-TPOAb did
not show any statistically significant dif-
ference between the two cities {Table 2).

There was a significant correlation be-
tween urinary iodine level and the following
variables: age (r = 0.1, P < 0.02); urine
potassium level (v = 0.2, P < 0.001); and
consumption of mixed pickles (r=0.2, P <
0.001), broad beans (» = 0.2, P < 0.001)
and salted fish (» = 0.2, P < 0.001). No
significant correlation was observed bet-
ween urinary iodine level and the following
variables: mean daily salt infake, urine sodi-
um level, T,, T,, anti-TPOAb, anti-TgAb,
and consumption of pickled cucumber, ol-
ives and salted caviar.

Discussion

The present study investigated the cause of
the difference in urinary iodine levels in
two cities in neighbouring provinces
in northern Islamic Republic of Iran and
found that, although the consumption of ta-
hle and cooking salts by inhabitants of each
city was comparable, Rasht families ate
larger amounts of salted foods and thus had
increased iodine intake.

Iodine added to dietary salt is in the
form of potassium iodate. Urinary sodium
level is a good indicator of daily salt intake.
In the present study, urinary sedium and
potassium levels were higher in Rasht than
in Sari, indicating a higher daily salt intake.
The fact that there was no conswderable dit-
ference in the amount of salt used as an ad-
ditive in food preparation and in daily

consumption, suggested the difference
might lie in the amount of salted food con-
sumed. This was confirmed by the FFQ
study, which showed a higher consump-
tion of such foods in Rasht.

It is of interest that the only source of
added iodine in the Islamic Republic of Iran
is household iodized salt because the Irani-
an National Committee for IDD Control has
insisted on excluding the use of iodized salt
in the food industry, thereby avoiding the
increase in iodine intake observed in some
countries [8]. However, in cities like Rasht,
people use jodized salt to prepare salted
foods such as broad beans, caviar, pickled
garlic, cucumbers, olives, mixed pickles
and dalai. Lack of correlation between uri-
nary iodine levels and reported salted food
consumption is because the FFQ is qualita-
tive — it does not included the amount con-
sumed of each food. Additionally, food
saltiness varies among households and was
not measurable. Finally, althcugh the study
was carried out in summer, the FFQ con-
siders annual consumption, and most of the
salted foods are eaten during the cold sea-
sons. If the samples for urinary iodine level
assessment had been collected in the cold
seasons, a stronger correlation could possi-
bly have been detected between urinary io-
dine levels and sait-rich foods.

The results of thyroid function tests did
not differ between the inhabitants of Rasht
and Sari. Although total T, was higher in
Rasht, the free T, index was not signifi-
cantly different between the two cities.
Therefore, incrcascd thyrexine-binding
globulin might be an explanation for the
higher T, levels in Rasht compared with
Sari. We also observed higher levels of anti-
thyroglobulin antibodies in Rasht. Higher
levels of anti-thyroid antibodies have been
reported after indized oil administration [9].
However, this finding has not been
confirmed by others [/0,7/]. The same
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trend was not observed with regard to anti-
TPOAD levels in Rasht.

The results of this study demonstrate
that the inhabitants of both Rasht and Sari
receive sufficient iodine, with a higher level
in Rasht. Daily household consumption for
food preparation and table salt is similar in
both cities, but salted foods are more com-
monly eaten in Rasht than in Sari. Further-
more, our study indicates the important
role of the dietary habits of different popu-
lations in the interpretation of results ob-

tained from nutritional and epidemiological
studies.
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