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A B S T R A C T

Objectives: Recently, some studies in Iran have shown mild to moderate iodine concentrations in adult and pregnant women populations
despite iodine sufficiency in children. This study aimed to evaluate the urine iodine status and salt intake among adult households in the city
of Sadra, Fars province in southern Iran, and to assess its possible influencing factors.
Method: Participant households for this cross-sectional study were selected using randomized cluster sampling in the city of Sadra, Fars
province, southern Iran from 1 February, 2021 to 30 November, 2021. Two subjects >18 y of age from each household were invited. Ninety-
two subjects (24 men, 68 women) were enrolled. The participants were asked to collect their 24 h urine. They were then examined for
thyroid disorders and subjected to thyroid ultrasonography and thyroid function tests. Urine samples were tested for iodine, sodium, and
creatinine concentrations. Household salt intake was also estimated.
Results: Median urine iodine content (UIC) in the participants was 175 (IQR: 117, 250) μg/L, whereas the median salt consumption per
person per day was 9.6 (IQR, 7.3-14.5) g. Sex, methods of salt storage, presence of goiter or thyroid nodules, the addition of salt in the
cooking stage, and subclinical hypothyroidism had no effect on UIC, whereas individuals with hypertension and lower education had
significantly lower iodine concentrations. UIC had a significant positive correlation with urine sodium and thyroid stimulating hormones
(TSH) concentrations (P < 0.001, 0.046) and a negative correlation with thyroid volume and T4 (P ¼ 0.029, 0.018).
Conclusion: Iodine status in the adult population of Sadra city was categorized as sufficient, although the iodine concentrations reported in
Tehran were insufficient. The contributing factor can be higher salt consumption or possible higher environmental iodine concentrations in
Sadra city than Tehran.
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Introduction

Iodine deficiency is the most prevalent preventable cause of
mental disability [1]. It has long been recognized as a micro-
nutrient essential for neural development and growth [2]. Iodine
deficiency disorders (IDDs) can include symptoms such as hy-
pothyroidism, goiter, spontaneous abortion, and cretinism.
Chronic iodine deficiency has also been linked to follicular thy-
roid carcinoma [3]. Therefore, the maintenance of sufficient
iodine concentrations in adults is crucial [1].

Epidemiological criteria for assessing iodine nutrition are
based on urinary iodine concentrations of school children and
pregnant women. Most iodine absorbed in the body eventually
appears in the urine. Therefore, urinary iodine excretion is a
good marker of recent dietary iodine intake [4]. Currently,
World Health Organization (WHO) has recommended that
urine specimens should be collected for urinary iodine
assessment in school children and pregnant and lactating
women during household-based surveys [5]. In children and
non-pregnant women, median urinary iodine concentrations
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reported in Tehran by Nazeri et al. [10] using univariate logistic
regression. However, this statistical significance was diminished
when adjusting for household salt-iodine content and daily salt
intake, suggesting that these factors were interconnected when
leading to lower UIC concentrations [10]. Based on these results,
we hypothesize that subjects with higher education levels are
more likely to use iodized salt.

In this study, we found a positive correlation between TSH and
UIC concentrations and a negative correlation between T4 and
UIC concentrations, which contrasts with the negative correlation
seen between these 2 factors, especially in iodine-deficient areas
[31]. Previous studies showed no association between UIC and
serum TSH or T4 [32]. Data from the national health and nutrition
examination survey (NHANES) III indicated that higher urinary
iodine excretion was significantly related to higher TSH concen-
tration [33]. Although individuals with higher concentrations of
urinary iodine excretion in our study had higher TSH and lower
T4 concentrations, these concentrations were within the physio-
logical range. The right-shift in the distribution of TSH in
iodine-sufficient areas could be affected by hereditary and genetic
influences on the set point of thyroid hormones [34].

During food preparation, some methods such as heating and
washing can decrease the amount of salt-iodine content. Micro-
waving, boiling, washing, and poor salt preservation conditions
including storage in sunlight can decrease the effective iodine
content [35]. The WHO estimates a salt-iodine loss of ~20%
from retail until the food is served on the table [5]. Nevertheless,
we found no significant difference in UIC between subjects who
stored salt in the dark and those who did so in direct sunlight.
Moreover, there was no difference in UIC between subjects that
added salt before food preparation, during food preparation, or
after the food was fully prepared.

We found no significant correlation between daily per capita
salt intake and UIC concentrations. However, we found a sig-
nificant positive correlation between UIC and urine sodium
content, which is a more accurate method for measuring salt
consumption [14, 36]. Similar results were found by Nazeri et al.
[10]. These results along with those of other studies [10, 37, 38]
and the WHO declaration [5] illustrate the link between salt
consumption and iodine status. This can also further link the
higher UIC concentrations found in Sadra city and the higher salt
consumption than the results from Tehran [10].

In this study, we found a negative correlation between
thyroid volume and UIC. Iodine deficiency has a goitrogenic
effect and this negative correlation was anticipated. Some
previous studies [39, 40] explained that the association be-
tween iodine status and thyroid volume was inconsistent; there
was no correlation between thyroid volume and UIC in
iodine-sufficient areas. The volume of the thyroid gland may
be population-specific and some genetic and environmental
factors may contribute to variations in thyroid volume, espe-
cially in iodine-sufficient areas [41].

This study has some limitations. The first limitation is its
cross-sectional design and limited population in one city in the
Fars province of Iran. Another possible limitation is that the
iodine concentrations in the salt used by these study subjects
were not measured.

In conclusion, iodine status in the adult population in the city
of Sadra was categorized as sufficient, whereas it was insufficient
in the adult and pregnant women populations of Tehran, the

capital city of Iran. A significant contributing factor can be the
higher use of salt among the population of Sadra than that of
Tehran. High iodine concentrations in the environment, such as
water and earth, can also hypothetically influence the iodine
status. Studies with larger sample sizes and in other parts of the
country are warranted.
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