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Abstract Great changes have taken place in the incidence of
thyroid diseases since the implementation of universal salt
iodization (USI). However, the high incidence of thyroid
diseases caused by the high iodine intake has been conten-
tious. The aim of this study was to investigate the relationship
between iodine intake and thyroid diseases through the com-
parison of urine iodine concentration (UIC) between patients
with thyroid diseases and healthy volunteers and to assess the
status of iodine intake among the residents. From November
2013 to May 2014, 905 patients who underwent thyroid
surgeries and 272 subjects of healthy controls were enrolled
and were divided into two groups: the case group and the
control group, respectively. Levels of thyroid hormones and
thyroid autoantibodies in serum from blood were analyzed
among all the patients. UIC and thyroid B ultrasounds were
performed on each participant. The median urinary iodine
(MUI) concentration was 184.5 and 169.6 μg/L for case group
and control group, respectively (P=0.003). Significant differ-
ences of the MUI were found between healthy controls and
patients with Hashimoto’s thyroiditis (MUI=221.3 μg/L),
nodular goiter (MUI=193.5 μg/L), multiple nodules (MUI=
185.9 μg/L), nodule diameter ≥1 cm (MUI=194.4 μg/L),
hyperthyroidism (MUI=258.7 μg/L), thyroid peroxidase an-
tibody (TPOAb) (+), and thyroglobulin antibody (TGAb) (+)
(MUI=196.4 μg/L), and P values were 0.003, 0.000, 0.002,
0.000, 0.000, and 0.001, respectively. The susceptibility of the
thyroid diseases among normal people was significantly asso-
ciated with female sex (odds ratio (OR)=3.3), older age (OR=
2.1), and high iodine intake (OR=1.3). In conclusion, high
iodine intake was likely to lead to the occurrence of thyroid

diseases, such as Hashimoto thyroiditis, nodular goiter, and
hyperthyroidism, through a long-term mechanism. USI
should continue to be carried out and individual UIC detection
was recommended for the disequilibrium of the iodine nutri-
tional status among normal people.
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Introduction

Urinary iodine, a main indicator of iodine nutritional status of
organism, refers to the content of iodine in the urine. Iodine
excretion ismainly through the kidneys and the digestive tract,
the former accounts for about 90 % of the total discharge of
iodine. The excretion and intake of iodine are roughly equal
on the condition that the metabolism of human body is stable.
As a result, the urinary iodine excretion is an ideal marker of
recent iodine intake. Urine iodine concentration (UIC) in
casual urine specimens is recommended for monitoring indi-
vidual’s iodine status [1]. The median urinary iodine (MUI) is
usually used to evaluate the iodine nutritional status of a
population [2]. After the implementation of universal salt
iodization (USI) in China in 1995, the MUI among children
aged 8–10 increased from 164.8 μg/L in 1995 to 238.6 μg/L
in 2011, which was beyond the recommended level (100.0 to
199.9 μg/L), and was more than adequate (200.0 to
299.9 μg/L) according to the World Health Organization
(WHO) [1]. Meanwhile, the spectrum of thyroid diseases
has undergone a significant change ranging from simple goiter
toward toxic nodular goiter, Hashimoto’s thyroiditis, and thy-
roid cancer accompanied with the increase of iodine intake
[3], especially for thyroid cancer with an annual increase of
14.51 % in China [4]. However, the high incidence of thyroid
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diseases caused by high iodine intake has been controversial
[5]. In addition, UIC varied considerably depending on dif-
ferent regions, studies, and research methods. Therefore, the
relationship between iodine intake and thyroid diseases de-
serves further exploration.

Material and Methods

Subjects

In this single-center, cross-sectional study, a total of 905
patients (209 males and 696 females) with thyroid diseases
who had undergone surgical operations were recruited from
the Department of Breast and Thyroid Surgery from Novem-
ber 1, 2013 toMay 31, 2014; meanwhile, 272 healthy controls
(127 males and 145 females) from the Physical Examination
Center were recruited, all participates were from the Union
Hospital, which were divided into two groups: the case group
and the control group, respectively. The mean age were
47.5 years old (18 to 80) and 42.0 years old (17 to 81) for
the case group and control group, respectively.

We excluded subjects with a previously known medical
history of thyroid surgery or radioactive iodine treatment, the
use of thyromimetic and/or thyrostatic drugs, and the use of
medication interfering with thyroid function or iodine status
such as amiodarone, kelp, oral corticosteroids, dopamine ag-
onists, and lithium. Besides, the inclusion criterion of the
control group was that the thyroids of these healthy subjects
were normal in morphology. In other words, participants of
the control group were excluded for the abnormal morphology
of the thyroid (uneven texture, nodules, cyst, calcification,
abnormal blood flow signal, and goiter) detected by profes-
sional ultrasound doctors.

Urine and Blood Collection

All the participants were asked to collect morning urine and
forbidden to drink water after 10 pm for thyroid surgery or
physical examination. No less than 5 mL of fasting morning
urine samples was collected in iodine-free polyethylene con-
tainers from all the participants, which were tightly sealed
with screw tops, stored in a refrigerator to avoid unpleasant
odor, and analyzed within 24 h. For the determination of
thyroid function in the case group, 5 mL of venous blood
samples was collected into heparinized tubes.

Analysis of Urinary Iodine Concentration and Thyroid
Hormones and Antibodies

UIC was determined in all subjects by the use of quantitative
detection kit of AR type (Conson Biochemicals Co Ltd,
Wuhan, China), which is based on iodine’s role as a catalyst

in the reduction of ceric ammonium sulfate in the presence of
arsenious acid [6]. The completion of the reaction can be
monitored by using an indicator. UIC was then calculated
according to the power function of quantitative relationship
between the urine iodine content and the reaction time. Two
standard curves were constructed with five known iodine
reagents (50.0, 100.0, 200.0, 300.0, 400.0 μg/L). The absolute
value of correlation coefficient of the curve regression equa-
tion should reach 0.995 or above. Moreover, two standard
urine samples (145.0 and 245.0 μg/L) were then measured to
ensure the reliability of the curve and one optimal curve was
chosen. The urine samples collected in batches were then
detected one by one. The process of the measurement was
completed through a specialized computer instrument after
manually adding reagents.

Serum levels of free thyroxine (FT4), free triiodothyronine
(FT3), thyrotropin (TSH), thyroid peroxidase antibody
(TPOAb), and thyroglobulin antibody (TGAb)weremeasured
among all the patients with a chemiluminescent immunoassay
by using diagnostic kits supplied by Roche Diagnostics
GmbH (Mannheim, Germany). The functional sensitivity of
the TSH assay was 0.0001 mU/L.

Diagnostic Criterion

The epidemiologic criteria for assessing iodine nutritional
status based on the MUI of school-aged children and adults
are lower than 100 μg/L for iodine deficiency, 100 to
199 μg/L for adequate iodine nutrition, 200 to 299 μg/L for
more than adequate iodine nutrition, and higher than 300 μg/L
for excessive iodine nutrition according to the WHO, the
UnitedNations Children’s Fund, and the International Council
for Control of Iodine Deficiency Disorders [1].

The reference range for FT4 is 9.00 to 19.10 pmol/L, for
FT3 is 2.63 to 5.70 pmol/L, for TSH is 0.35 to 4.94mIU/L, for
TPOAb is 0 to 5.10 IU/mL, and for TGAb is 0 to 4.11 IU/mL.
Hyperthyroidism includes clinical hyperthyroidism (TSH<
0.35 mIU/L; FT4>19.10 pmol/L, FT3>5.70 pmol/L, or both)
and subclinical hyperthyroidism (TSH<0.35 mIU/L, FT3 and
FT4 within the normal ranges). Hypothyroidism includes
overt hypothyroidism (TSH>4.94 mIU/L, FT4<9.00 pmol/
L) and subclinical hypothyroidism (TSH>4.94 mIU/L, FT4
within the normal range).

Statistical Analysis

SPSS 17.0 statistical software was used for all the statistical
analysis. Non-normally distributed continuous variables were
expressed as median and quartiles and compared with the
Wilcoxon rank-sum test. Normality of data was determined
using the one-sample Kolmogorov-Smirnov test and verified
using histogram. Logistic regression analysis was used to
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identify correlates and significant interactions. A two-sided P
value <0.05 was considered statistically significant.

Informed Consent

All patients provided written informed consent, and the study
was approved by the Ethics Committee of the Union Hospital.

Result

Table 1 shows the demographic characteristics of all the
subjects; meanwhile, the results of the statistical analyses are
also shown in the same table. TheMUI was 169.6μg/L for the
control group and 184.5 μg/L for the case group (P=0.003).
The MUI of females in the control group was lowest with
144.6 ug/L, which was significantly different compared with
that of males in the same group (P=0.000) and that of females
in the case group (P=0.000). It seemed that males had a
significantly higher MUI than females in both groups. How-
ever, no significant difference of the MUI was found among
the males between the two groups. The MUI differed signif-
icantly both in the youth group (P=0.003) and in the middle-
aged group (P=0.037) between the case group and control
group, and a higher MUI appeared in the former. Age cohorts
were classified as follows: the youth group with age ≤44 years
old, middle-aged group with age 45 to 59 years old, and the
elderly group with age ≥60 years old. The MUI differed
significantly for all the comparisons (among the three groups,
P=0.021; the elderly group vs middle-aged group, P=0.009;
the elderly group vs youth group, P=0.007; middle-aged
group vs youth group, P=0.744) in the control group.

Significant difference of the MUI was found among the
patients with different pathological types in the case group
(P=0.029). However, the MUI of the patients with
Hashimoto’s thyroiditis and patients with nodular goiter was
higher than that of the control group, and P values were 0.007
and 0.001, respectively (Table 2).

Table 3 shows the comparison of the clinical characteristics
of patients with thyroid diseases and healthy controls. TheMUI
was significantly higher in patients with multiple nodules than
that of patients with solitary nodule and the healthy volunteers
(P=0.024 and P=0.002, respectively). Meanwhile, patients
with nodules in the thyroid had a significant higher MUI than
the controls. What is more, patients with nodule diameter
≥1 cm had a higher MUI compared with those with nodule
diameter <1 cm and healthy controls; statistical significances
were found between them (both P values were 0.000). More-
over, the MUI of the patients with multiple nodules and the
diameter of these nodules (at least one nodule) ≥1 cm was
significantly higher than that of the healthy controls (P=0.000).

There was a higher MUI in the patients with abnormal
thyroid function than that of the healthy controls and P value
was 0.000. The same significant results also appeared in
patients with normal function and patients with hyperthyroid-
ismwhen compared with the control group, and P values were
0.026 and 0.000, respectively. Among all the patients, the
differences of the MUI for normal function, hyperthyroidism,
and hypothyroidism were statistically significant (P=0.000),
and the MUI was significantly higher in patients with hyper-
thyroidism (MUI=258.7 μg/L) than that of patients with
normal thyroid function through further analysis. Patients
who were positive for TGAb and TPOAb had a higher MUI
than the healthy controls (P=0.001).

Table 4 shows the iodine nutritional status of the two
groups. The distribution of the iodine nutritional status dif-
fered a lot. In the control group, the percentage of iodine
deficiency and iodine excess accounted for 23.2 and 12.9 %,
respectively.

From the results of the social demographic characteristics
of all the patients with thyroid diseases (Table 5), it can be
observed that the highest incidence of thyroid disease
(33.4%) appeared within the age range of 41–50 years follow-
ed by the age range of 51–60 years (26.3 %), and the least
incidence of thyroid abnormality (9.6 %) was observed within
the age range of 18–30 years. What is more, the change of the
pathological types from thyroid cancer and nodular goiter to
nodular goiter indicated that the possibility of malignancy of
thyroid diseases decreased with the increasing age.

Table 6 shows the comparisons of thyroid function in
different iodine nutritional status. It can be found that excess
iodine intake can give rise to the production of TPOAb and
TGAb, especially for the latter (P=0.039). However, no other
significant differences were obtained from the analysis of
thyroid function.

Table 1 Demographic characteristics of participants and results summa-
ry (MUI (μg/L)/N)

Demographic data Case Control P value

MUI (μg/L)/N 184.5/905 169.6/272 0.003
Interquartile range 129.0–274.2 103.4–246.7

Median age 48 42 0.000
Interquartile range 40–56 34–49

Gender

Male 196.5/209 199.0/127 0.970

Female 181.2/696 144.6/145 0.000

P value 0.049 0.000

Age cohort

≤44 188.1/340 166.3/166 0.003

45–59 186.0/423 167.3/85 0.037

≥60 174.3/142 213.4/21 0.055

P value 0.832 0.021
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The bivariate logistic regression analysis showed that fe-
male sex (odds ratio, 3.3; 95% confidence interval, 2.5 to 4.5),
advanced age (odds ratio, 2.1; 95% confidence interval, 1.7 to
2.7), and excessive iodine intake (odds ratio, 1.3; 95 % con-
fidence interval, 1.1 to 1.6) were the risk factors for thyroid
diseases in normal subjects (Table 7).

Discussion

To the best of our knowledge, the present study represented
the first cross-sectional study of assuring the pathological
types of all the cases with thyroid diseases through the obser-
vation of postoperative specimens. Moreover, UIC was deter-
mined by the use of quantitative detection kit of AR type and
the process of measurement was performed through a special-
ized instrument equipped with a colorimeter, which was a
substitute for artificial determination. Therefore, the UIC
was more reliable than before. Enormous changes of the
iodine nutritional status have taken place in China since the
intervention of USI in 1995. However, certain adverse effects
have been recognized [7, 8]. Moreover, the present studies on

high iodine intake-induced thyroid diseases from domestic
researchers were not consistent with each other.

Our study suggests that a correlation exists between iodine
intake and thyroid diseases. The MUI of the patients with
Hashimoto’s thyroiditis was more than adequate, statistically
higher than that of the healthy people. Moreover, a significant
difference of theMUI was found between the patients positive
for TPOAb and TGAb and the healthy controls, and TGAb
can be induced by excess iodine intake (Table 6). This means
that excess iodine intake may give rise to Hashimoto’s thy-
roiditis or the production of thyroid autoantibodies. Similar
results were reported in domestic and abroad [8–10].
Hashimoto’s thyroiditis, also known as chronic lymphocytic
or autoimmune thyroiditis, autoantibodies to two primary
antigens specific to thyroid thyroglobulin (Tg) and
thyroperoxidase (TPO) also develop. Iodine-induced thyroid
autoimmunity is associated with TGAb and the unmasking of
a cryptic epitope of thyroglobulin in humans [11]. Studies on
animals showed that excess dietary iodine intake can exacer-
bate thyroiditis in genetically susceptible hosts (the
NOD.H2h4 mouse). Three possible mechanisms are as fol-
lows: First, excess iodine intake leads to an increased immu-
nogenicity of the thyroglobulin molecule. Second, reactive

Table 2 Comparison of the MUI between patients with different thyroid diseases and the control group (N=1,143)

Control group TC HT NG NG & HT TC & HT TC & NG P value

MUI (μg/L) 174.1 221.3 193.5 179.5 189.7 175.9 0.029
N 238 54 335 67 65 112

P value 0.399 0.003 0.000 0.430 0.047 0.238

TC thyroid cancer, HT Hashimoto’s thyroiditis, NG nodular goiter, NG & HT nodular goiter and Hashimoto’s thyroiditis, TC & HT thyroid cancer and
Hashimoto’s thyroiditis, TC & NG thyroid cancer and nodular goiter

Table 3 Comparison of the MUI between different clinical characteristics of thyroid diseases and healthy controls

Category Number of nodules Thyroid nodules Nodule diameter Multiple & D≥1 cm
Control group Solitary nodule Multiple nodules* D<1 cm D≥1 cm§

MUI (μg/L) 167.1 185.9 180.0 154.0 194.4 195.7

N 236 578 814 275 501 400

P value 0.506 0.002 0.012 0.552 0.000 0 000

Category Thyroid function Abnormal function Thyroid autoantibody

Control group Normal function Hyperthyroidism¶ Hypothyroidism

MUI (μg/L) 179.5 258.7 193.9 224.5 196.4

N 733 71 45 116 185

P value 0.026 0.000 0.140 0.000 0.001

Number of nodules: solitary nodule refers to one nodule in the thyroid and multiple nodules refer to two or more nodules in the thyroid. Thyroid nodules:
solitary nodule or multiple nodules in the thyroid. Nodule diameter:D<1 cm refers to the diameter of the nodule was less than 1 cm andmore than 0.5 cm
in length and width;D≥1 cm refers to the diameter of the nodule was ≥1 cm in length or width or both. Thyroid function: abnormal function: thyrotropin
(TSH) was less than 0.35 mIU/L or more than 4.94 mIU/L. Normal function: thyrotropin was in the normal range (0.35–4.94 mIU/L). Thyroid
autoantibody: patients with antibodies positive for both TPOAb and TGAb

*P=0.024 compared with patients of solitary nodule; §P=0.000 compared with patients of nodule diameter <1 cm; ¶P=0.000 compared with patients of
normal function and patients of hypothyroidism
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oxygen species (ROS) induced by excessive iodine intake can
enhance the expression of ICAM-1 which plays a vital role at
the early stage in the inflammatory response in thyroidal
follicle cells. Last but not least, high level of H2O2 caused
by excessive iodine would damage the thyrocyte [12]. These
studies suggest that chronic high iodine intake furthers thyroid
autoimmunity.

Another significant difference of the MUI was found be-
tween patients with nodular goiter and the healthy controls.
However, no significant differences were found for the other
pathological types of thyroid diseases and the control group.
Some studies reported that the dietary iodine intake and UIC
of patients with thyroid cancer were significantly higher than
that of other patients with thyroid diseases and normal sub-
jects [13]. Our present study found no statistical differences of
the MUI between patients with thyroid cancer and normal
subjects, which were in agreement with other studies aimed
to explore the correlation of the thyroid cancer and iodine
intake [14–17]. In the last decade, the incidence of thyroid
cancer has soared recently, and its incidence among women
and men increased by 7.3 and 6.2 % every year, respectively
[18]. Many experts believed that the increased detection rate
of microcarcinoma of the thyroid was one of the reasons of the
increased incidence of thyroid cancer [19]. Similarly, there
was an ongoing epidemic of thyroid cancer in the USA. The

epidemiology of the increased incidence, however, suggested
that it was not an epidemic of disease but rather an epidemic of
diagnosis [14, 20]. In a word, further research should be
carried out to explore the relationship between the iodine
intake and thyroid cancer in consideration of the high inci-
dence of thyroid cancer and the obscure effect of iodine on
thyroid cancer [21].

Thyroid nodules are commonly detected by ultrasonogra-
phy, 3 to 7 % of the nodules can be found by palpation among
population.When examined by ultrasonography, the detection
rate is up to 20 to 76 % [22], of which about 5–15 % were
malignant nodules, i.e., thyroid cancers [23]. Our present
study showed that theMUI was significantly higher in patients
with multiple nodules than that of the patients with solitary
nodule and the healthy volunteers, what is more, patients with
nodule diameter ≥1 cm had a significantly higher MUI com-
pared with nodule diameter <1 cm and healthy controls.
However, no significant differences were found between
healthy controls and patients with solitary nodule and patients
with nodule diameter <1 cm. There appears to be a dose-
response pattern, i.e., the higher the UIC, the bigger the size
and the more the numbers of thyroid nodules. Even minor
differences in iodine intake among populations were associ-
ated with remarkable differences in the occurrence of thyroid
disorders [24]. It seemed to be that the abnormal form (coarse
texture and nodules) of the thyroid can be induced by high
iodine intake through a long-term and obscure mechanism. As
is known to all, the relationship between the iodine intake of a
population and the occurrence of thyroid disorders is U-
shaped with an increase in risk from both low and high iodine
intakes. Iodine deficiency tigers endemic goiter, cretinism,
and hyperthyroidism, while iodine excess can result in high
iodine goiter, chronic lymphocytic thyroiditis, iodine-induced
hyperthyroidism, and hypothyroidism. Both iodine deficiency
and iodine excess can injure the thyroid gland. Here, we found
that patients with nodular goiter had a higher iodine intake
than the controls after the USI, which was in accordance with
the U-shaped curve. The classic example of a high prevalence
of disease caused by a high iodine intake is the endemic coast
goiter in Hokkaido, Japan [25].

Table 4 The iodine nutritional status of all the subjects (N=1,177) (N/%)

Category Epidemiological criteria for assessing iodine nutrition
based on UIC (μg/L)

≤99.9 100.0–199.9 200.0–299.9 ≥300.0

Case Female 110/15.8 284/40.8 168/24.1 134/19.3

Male 16/7.7 94/45.0 59/28.2 40/19.1

Total 126/13.9 378/41.8 227/25.1 174/19.2

Control Female 49/33.8 52/35.9 32/22.1 12/8.3

Male 14/11.0 50/39.4 40/31.5 23/18.1

Total 63/23.2 102/37.5 72/26.5 35/12.9

UIC urinary iodine concentration

Table 5 Social demographic characteristic of controls and the patients with thyroid diseases

Category Age distribution (years) (N=1,177) (N/%)

≤30 31–40 41–50 51–60 ≥61
Case 87/9.6 151/16.7 302/33.4 238/26.3 127/14.0

Control 35/12.9 89/32.7 96/35.3 31/11.4 21/7.7

Patients with thyroid diseases (N=871)

Thyroid diseases TC, NG, TC & HT TC, NG, TC & NG NG, TC, TC & NG NG, TC & NG, TC NG, TC & NG, TC

The abbreviation of the diseases in italics represents the overwhelming majority of the first three diseases

TC thyroid cancer, HT Hashimoto’s thyroiditis, NG nodular goiter, NG & HT nodular goiter and Hashimoto’s thyroiditis, TC & HT thyroid cancer and
Hashimoto’s thyroiditis, TC & NG thyroid cancer and nodular goiter
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We found statistical difference of the MUI between the
patients with normal thyroid function and healthy sub-
jects. This implied that excess iodine intake might affect
the morphology of the thyroid (thyroid goiter or thyroid
nodules). Besides, the MUI of the patients with abnormal
thyroid function was significantly higher than that of the
healthy controls, which indicated that more than adequate
iodine intake was associated with the malfunction of the
thyroid, especially for hyperthyroidism [26]. However, no
statistical difference of the MUI was found between pa-
tients with hypothyroidism and healthy controls. This may
because of the differences of the study regions, phases of
diseases, sample sizes, etc. In short, further analysis
should be done for the deficient data of thyroid function
in the control group.

The MUI of the females in the control group was
significantly lower compared with that of the females in
the case group. However, no significant difference was
found among males between the two groups. This indi-
cated a close relationship between iodine intake of fe-
males and thyroid disorders. The MUI and the distribution
of iodine nutritional status among normal subjects were in
agreement with other reports [27, 28]. The demand of
iodine would be increased for special physiological status
(such as pregnancy and lactation) of females [29]. Never-
theless, about 35.3 % of all the females in the control

group were in iodine deficiency level. What is more,
water iodine concentration was less than 10.0 ug/L
through continuous detection of the drinking water in
the studied region, which indicates an iodine deficiency
area according to the Determination and classification of
the areas of elevated water iodine and the endemic areas
of iodine excess goiter (GB/T 19380–2003) revised by the
standard committee in China. Water iodine levels in dif-
ferent locations have a great impact on UIC and iodine
nutritional status [30]. Moreover, patients with thyroid
diseases, who ate non-iodized salt blindly, were not un-
common, and this could affect the consumption of iodized
salt of other family members. All in all, to prevent iodine
deficiency disorders, consolidating the hard-won achieve-
ment of prevention, the USI policy should continue to be
carried out. Besides, the supervision of iodized salt mar-
ket should be strengthened [31]. Individual UIC should be
detected when necessary and appropriate suggestions
should be provided to the patients with thyroid diseases.
Only in this way the iodine intake of populations can be
kept within a relatively narrow interval where iodine-
induced thyroid disorders were prevented, but not higher.

This study had some limitations. A selection bias was
possible as patients were selected mainly for incidental thy-
roid nodule or mass and sought for surgery therapy. Besides,
the data about the actual use of iodized salt by the subjects
being studied was not collected, neither were the factors
associated with thyroid disorders such as selenium and copper
status in the studied region. What is more, the inclusion
criteria of the control group were mainly based on B-model
ultrasonography and lacked thyroid function and autoanti-
body detection. Last but not least, the only urine sample
collected from the participants was insufficient to reflect the
iodine nutritional status and the number of the studied popu-
lation was limited.

In conclusion, in the present study, a correlation exists
between iodine intake and thyroid diseases; high iodine
intake can lead to the occurrence of thyroid diseases such
as Hashimoto’s thyroidi t is , nodular goi ter, and

Table 6 The comparison of thyroid function in different iodine nutritional status (N=905)

Median TF Epidemiological criteria for assessing iodine nutrition based on UIC (μg/L)

≤99.9 100.0–199.9 200.0–299.9 ≥300.0 P value

FT3 (pmol/L) 4.4 4.5 4.4 4.5 0.101

FT4 (pmol/L) 14.8 14.4 14.3 14.7 0.148

TSH (mIU/L) 1.6679 1.6599 1.6541 1.5941 0.345

TPOAb (IU/mL) 0.49 0.35 0.40 0.61 0.144

TGAb (IU/mL) 1.63 1.99 1.87 2.82 0.039

UIC urinary iodine concentration,Median TF the median of thyroid function, FT3 free triiodothyronine, FT4 free thyroxine, TSH thyrotropin, TPOAb
thyroid peroxidase antibody, TGAb thyroglobulin antibody

Table 7 The predictive variable for thyroid disorders by logistic regres-
sion analysis of the patients with thyroid diseases and healthy controls in
the south of China (N=1,177)

Predictive variable Exp (B) 95 % CI for Exp (B) P value

Lower Upper

Sex 3.3 2.5 4.5 0.000

Age 2.1 1.7 2.7 0.000

UIC 1.3 1.1 1.6 0.000

UIC urinary iodine concentration
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hyperthyroidism through a long-term mechanism. Females
with high iodine intake had a closer relationship with
thyroid diseases than males. Iodine nutritional status is
diverse among populations. USI should continue to be
implemented, and iodine supplementation should be indi-
vidualized based on UIC in the crowds. Last but not least,
further exploration was recommended for the limitation of
the determination of UIC from the only urine sample and
the small sample size.
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