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Background and Objectives: The prevalence of adult thyroid structural abnormalities has increased significantly 
worldwide. However, no study has examined the thyroid structure and urine iodine levels of adults in Hei-
longjiang Province in the last decade. Therefore, this study aims to investigate the rate and risk factors of thyroid 
structural abnormalities among the residents of this province. Methods and Study Design: A probability propor-
tional sampling method was used, and a total of 3,645 individuals in Heilongjiang Province were included. The 
subjects was asked to complete a thyroid ultrasound and fill out a questionnaire. Furthermore, urine iodine levels 
and salt iodine content were determined, and multivariate logistic regression was used to identify the independent 
risk factors for thyroid diseases. Results: The prevalence of thyroid structural abnormalities in Heilongjiang 
Province was 56.0%. Univariate analysis showed that there were significant differences between the structural 
abnormalities group and the normal thyroid group in terms of sex, age, body mass index, hypertension, diabetes, 
smoking, alcohol consumption, frequency of seafood consumption and pickled food consumption, employment 
status, and urine iodine level (p<0.05). Multivariate analysis showed that the following were independent risk fac-
tors of thyroid disease: female, increased age, hypertension, diabetes, cigarette smoking frequent seafood con-
sumption, employment, and urine iodine levels. Conclusions: The prevalence of thyroid structural abnormalities 
in adults in Heilongjiang Province was relatively high. Therefore, to help prevent the occurrence of thyroid dis-
ease in adults in Heilongjiang Province, the risk factors of thyroid structural abnormalities should be better under-
stood. 
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INTRODUCTION 
Thyroid diseases are common in adults,1,2 and the preva-
lence of thyroid diseases has been reported to have 
reached 26%–67% in recent years.3-5 Thyroid diseases are 
closely related to lifestyle and dietary habits.6,7 Iodine 
deficiency or excess iodine can lead to thyroid diseases 
because iodine is the major raw material for the synthesis 
of thyroid hormones.8,9 China has been reported to have 
widespread and serious iodine deficiency diseases. Thus, 
China has implemented a policy of universal salt iodiza-
tion  since 1996,10 and the salt iodine content has been 
adjusted several times to reduce the incidence of thyroid 
diseases.11,12 However, no investigative report with a large 
sample size has been conducted on thyroid structure and 
urine iodine levels in adults in Heilongjiang Province in 
the last decade. The current study is the first study in 10 
years that analyzed the prevalence and independent risk 
factors of thyroid structural abnormalities among adults in 
Heilongjiang Province in terms of their living habits, salt 
iodine content, and urine iodine levels. 

 
 
 

 
 

METHODS 
Study participants and methods 
Participants 
A probability proportional sampling method was used to 
sample adults from 15 cities and 15 townships in 30 re-
search sites in Heilongjiang Province, China, from De-
cember 12, 2017, to November 10, 2018. The inclusion 
criteria were participants aged between 20 and 70 years 
old and participants residing in the region for >1 year. 
The exclusion criteria included pregnant women, partici-
pants with a history of neck radiotherapy, and participants 
who had consumed iodine-containing food within three 
days prior to the study examination or during the study 
examination period. In the end, 3,645 participants were  
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included in the study. The investigation was approved by 
the ethics committee of Harbin Medical University, and 
informed consent was obtained from the participants. 
 
Methods 
Each subject was required to finish the questionnaire, 
perform thyroid ultrasound examination, and collect urine 
and edible salt samples for iodine content determination. 
A thyroid ultrasound exploration was conducted with the 
Esaote portable ultrasound system (MyLab30cv, Italy) 
and a linear array high-frequency probe at a frequency of 
6–15 MHz. Patients with thyroid glands that have a flat 
capsule, homogeneous parenchymal echoes, and normal 
echo areas or nodules were classified as the normal thy-
roid gland group, and those with a diffuse enlargement of 
the thyroid gland, diffuse enhancement, reduced or rough 
echoes, focal echo changes, and nodular lesions were 
classified as the thyroid structural abnormalities group.13–

15 

Relevant information concerning the participants was 
obtained using a uniformly formulated questionnaire, 
including gender, age, height, weight, hypertension, dia-
betes, cigarette smoking, drinking, seafood intake fre-
quency, pickled food intake frequency, and employment 
status. The subjects were divide into 5 groups according 
to age: 20–29 years old (group A), 30–39 years old 
(group B), 40–49 years old (group C), 50–59 years old 
(group D), and 60–70 years old (group E). The body mass 
index (BMI) was calculated as the weight (kg) divided by 
the square of height (m2).According to BMI ,the individ-
uals were placed into four groups: underweight (<18.5), 
healthy weight (18.5 to ≤24.9), overweight (25 to ≤30), 
and obese (≥30).16 Participants with hypertension(systolic 
blood pressure ≥130 mmHg or diastolic blood pressure 
≥80 mmHg) were classified as a hypertension group.17 
For blood glucose , participants were classified as a  dia-
betes group ( fasting blood glucose level ≥6.1 mmol/L or 
blood glucose level ≥7.8 mmol/L at two hours after glu-
cose load) and a  non-diabetes group.18 

For smoking status, there was a smoking (more than 
one cigarette per day for >2 years) and nonsmoking group. 
For alcohol consumption, men consuming >0.54 mol of 
alcohol per day or women consuming >0.33 mol of alco-
hol per day were assigned to an excessive alcohol con-
sumption group;19 otherwise, considered “non-overdose”. 
Frequency of seafood intake was assigned to one of two 
groups: frequent (regularly consumed seafood ≥3 times 
per week) or infrequent. Pickled food consumption, fre-
quent (regularly consumed ≥3 times per week) and infre-
quent were recognised. Employment status was occupied 
or non-occupied. 

   
Urine iodine and salt iodine 
A morning urine sample was collected from each partici-
pant. And the urine iodine level was determined using 
As3+-Ce4+ catalytic spectrophotometry.20 The urine iodine 
levels were assessed in six groups: <20 μg/L (group I), 
20–49 μg/L (group II), 50–99 μg/L (group III), 100-199 
µg/L (group IV), 200-299 μg/L (group V), and ≥300 μg/L 
(group VI).21  

Each participant brought a sample of salt from home 
and the salt iodine content was determined using the di-

rect titration method.22  Salt iodine content was grouped 
into four:  noniodized salt  (<5 mg/kg), low iodized salt (5 
mg/kg to <18 mg/kg), appropriately iodized salt (18–33 
mg/kg), and highly iodized salt (>33 mg/kg).12 Internal 
quality control samples of salt iodine and urinary iodine 
were provided by the Reference Center of Iodine Defi-
ciency Disorders of the China CDC. 

 
Statistical analysis 
Data were entered in Excel 2019 by specialized personnel 
and were independently checked to ensure objectivity and 
accuracy. The statistical analyses were performed using R 
version v1.2.1335. Data that conformed to normal distri-
butions were expressed as mean ± standard deviation. 
Data that did not conform were expressed as medians. 
Enumerations were expressed using frequency or per-
centage, and chi-squared tests were used to compare 
groups. Univariate analyses and multivariate logistic re-
gression analysis were used to assess factor relationships 
to disease incidence. Statistical significance was set at 
p<0.05. 
 
RESULTS 
Epidemiological characteristics of thyroid structural 
abnormalities 
The total number of study participants was 3,645 (average 
age: 48.7±12.4 years; males: 48.1±13.0 y; females: 
48.9±12.1 y). The prevalence of thyroid structural ab-
normalities was 56.0% (females: 61.4%; males: 44.0%). 
The prevalence in females was significantly higher than 
in males (χ2=56.9, p<0.05). Significant differences were 
observed in thyroid structural abnormalities among the 
different age groups. In groups A, B, C, D, and E, the 
prevalences of thyroid structural abnormalities were 
34.8%, 42.2%, 54.6%, 60.3%, and 70.1%, respectively. 
Among these groups, the highest prevalence of thyroid 
structural abnormalities was found in the 60-70 years age 
group. The prevalence rate of thyroid structural abnor-
malities increased with age (χ2=176, p=0.00). (Table 1 
and Figure 1). 
 
Univariate analysis on risk factors influencing thyroid 
structural abnormalities 
Univariate analysis was performed for sex, age, BMI, 
hypertension, diabetes, cigarette smoking, alcohol con-
sumption, seafood consumption frequency, pickled food 
consumption frequency, employment status, urine iodine 
levels, place of residence and salt iodine content. Differ-
ences between the  thyroid structural abnormalities and 
normal group were found for sex (χ2=94.4 , p<0.001), age 
(χ2=176, p<0.001 ), BMI (χ2=15.3, p<0.01), hypertension 
(χ2=141, p<0.001), diabetes (χ2=88.4, p<0.001), cigarette 
smoking (χ2=37.3, p<0.001), alcohol consumption 
(χ2=14.8, p<0.001), seafood consumption frequency 
(χ2=131, p<0.001), pickled food consumption frequency 
(χ2=69.2, p<0.001), employment status (χ2=779, p<0.01), 
and urine iodine level (χ2=26.7, p<0.001). However, there 
were no differences between the urban and rural groups 
or among the different salt iodine level groups (p>0.05) 
(Table 1). 
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Multivariate logistic regression analysis of risk factors 
influencing thyroid structural abnormalities 
Factors were included in the multivariate analysis on the 
basis of the univariate analyses.  Multivariate logistic 
regression analysis showed that being female (odds ratio 
[OR]=2.07 [1.74–2.48], p<0.001), increased age 
(OR=1.03 [1.02–1.04], p<0.001), hypertension (OR=2.55 
[1.97–3.33], p<0.001), diabetes (OR=2.39 [1.54–3.81], 
p<0.001), cigarette smoking (OR=2.01 [1.55–2.60], 
p<0.001), frequent seafood consumption (OR=1.75 
[1.37–2.25], p<0.001), employment (OR=10.1 [8.34–

12.3], p<0.001), and urinary iodine  (OR=1.001 [1.0006–
1.0016], p<0.001) were independent risk factors for thy-
roid structural abnormalities (p<0.001). By contrast, BMI, 
excessive alcohol consumption, and pickled food con-
sumption frequency were not (p>0.05) (Table 2).  
 
Risk factors for thyroid structural abnormalities in ur-
ban residents 
The univariate analyses showed differences in prevalenc-
es for 9 univariate groupings, namely, sex, age, hyperten-
sion, diabetes, cigarette smoking, seafood consumption 

Table 1. Prevalence of thyroid structural abnormalities in different groups 
 
Factor Normal Structural abnormalities Prevalence rate (%) χ2 p-value 
Sex      
 Female 974 1549 61.4  94.4  <0.001  
 Male 628 494 44.0    
Age      
 Group A 202 108 34.8  176  <0.001   
 Group B 338 247 42.2    
 Group C 402 483 54.6    
 Group D 416 633 60.3    
 Group E 244 572 70.1    
BMI      
 Low body weight 90 67 42.7  15.3  <0.01  
 Normal body weight 984 1241 55.8    
 Overweight 448 641 58.9    
 Obesity 80 94 54.0    
Hypertension      
 Non-hypertension 1469 1571 51.7  141  <0.001  
 hypertension 133 472 78.0    
Diabetes      
 Non-diabetes 1569 1843 54.0  88.4  <0.001  
 diabetes 33 200 85.8    
Cigarette smoking status      
 Non-smoking 1342 1541 53.5  37.3  <0.001  
 Smoking 260 502 65.9    
Alcohol consumption      
 Non-excess 1443 1753 54.8  14.8  <0.001  
 Excess 159 290 64.6    
Seafood consumption      
 Occasionally 1461 1570 51.8  131  <0.001  
 Often 141 473 77.0    
Pickled food consumption      
 Occasionally 1127 1162 50.8  69.2  <0.001  
 Often 475 881 65.0    
Employment status      
 Occupation 811 185 18.6  779  <0.01  
 Nonoccupation 791 1858 70.1   
Urine iodine      
 Group I 21 40 65.6  26.7  <0.001   
 Group II 94 152 61.8    
 Group III 260 330 55.9    
 Group IV 668 721 51.9   
 Group V 362 460 56.0    
 Group VI 197 340 63.3    
Place of residence      
 Urban 877 1110 55.9  0.0  0.83  
 Rural 725 933 56.3    
Salt iodine      
 Non-iodized salt 194 269 58.1  1.6  0.67  
 Lowly iodized salt 41 46 52.9    
 Appropriately iodized salt 1336 1683 55.7    
 Highly iodized salt 31 45 59.2    

Total 1602 2043 56.0    
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frequency, pickled food consumption frequency, em-
ployment status, and urinary iodine (Supplementary table 
1). The multivariate logistic regression revealed eight 
independent risk factors for thyroid structural abnormali-
ties among urban residents: female sex (OR=2.11 [1.64–
2.73], p<0.001), increased age (OR=1.03 [1.02–1.04], 
p<0.001), hypertension (OR=2.38 [1.63–3.53], p<0.001), 
diabetes (OR=2.27 [1.14–4.82], p<0.05), cigarette smok-
ing (OR=2.36 [1.68–3.33], p<0.001), seafood consump-
tion frequency (OR=2.00 [1.42–2.86], p<0.001), em-
ployment (OR=12.7 [9.75–16.6], p<0.001), and urinary 
iodine (OR=1.0007 [1.000–1.001], p<0.05) (Table 3). 
 
Risk factors for thyroid structural abnormalities in rural 
residents 
Univariate analyses revealed  differences in prevalences  
for 11 univariate groupings, namely, sex, age, BMI, hy-
pertension, diabetes, cigarette smoking, excessive alcohol 
consumption, seafood consumption frequency, pickled 
food consumption frequency, employment status, and 
urine iodine levels (Supplementary table 2). The multi-
variate logistic regression analyses revealed  independent 
risk factors for thyroid structural abnormalities in rural 
residents to be  female sex (OR=1.98 [1.54–2.55], 
p<0.001), age (OR=1.03 [1.01–1.04], p<0.001), hyperten-
sion (OR=2.70 [1.90–3.90], p<0.001), diabetes (OR=2.52 

[1.44–4.60], p<0.001), cigarette smoking (OR=1.66 
[1.15–2.413], p<0.001), frequent seafood consumption 
(OR=1.51 [1.06–2.17], p<0.05), employment (OR=8.16 
[6.09–11.1], p<0.001), and urine iodine levels (OR=1.002 
[1.0008–1.0023], p<0.001) (Table 4). The risk factors for 
thyroid structural abnormalities in urban and rural resi-
dents were the same. 
 
DISCUSSION 
In recent years, the prevalence of adult thyroid structural 
abnormalities has increased.23 Ultrasonography is recog-
nized as the preferred method for screening the thyroid 
gland, and with its advances the detection of the micro-
scopic lesions of the thyroid gland has increased.24,25 Io-
dine is essential for thyroid hormone synthesis and in-
volved in thyroid function and morphology. Epidemiolog-
ically, a “U” curve relationship exists between urinary 
iodine and the prevalence of thyroid diseases (i.e., excess 
iodine and iodine deficiency can both lead to an increased 
rate of thyroid structural abnormalities).26-29 In addition to 
its consumption by the thyroid gland, about 80%–85% of 
iodine intake is excreted via the urine. Therefore, urinary 
iodine is often used as an index of iodine intake. Univer-
sal salt iodization has been implemented in China since 
1996, enabling iodine deficiency–related diseases as well 
as goiter to be controled.30 However, excessive iodine 

 
Figure 1. Prevalence of thyroid structural abnormalities in different sexes and ages. 
 
 
Table 2. Logistic regression analysis for risk factors of thyroid structural abnormalities 
 
Influencing factor OR 95% CI p-value 
Female 2.07  1.74-2.48 <0.001  
Age 1.03  1.02-1.04 <0.001  
BMI 1.000  NA-1.00 0.846  
Hypertension 2.55  1.97-3.33 <0.001   
Diabetes 2.39  1.54-3.81 <0.001  
Smoking 2.01  1.55-2.60 <0.001  
Excessive alcohol consumption 0.925  0.679-1.26 0.620  
Frequent seafood consumption  1.75  1.37-2.25 <0.001 
Frequent pickled food consumption  1.19 1.00-1.41 0.053  
Occupation group 10.1 8.34-12.3 <0.001 
Urine iodine 1.001 1.0006-1.0016 <0.001 
 
CI: confidence interval; OR: odds ratio.  
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status has appeared in some regions, with an increased 
prevalence of thyroid diseases.31–32 The salt iodine content 
has been adjusted several times, and the average standard 
downregulated to 20–30 mg/kg in 2012.11-12 

We investigated 3,645 adults in 15 cities and 15 rural 
townships in Heilongjiang Province. The prevalence of 
thyroid structural abnormalities in adults in Heilongjiang 
Province is now 56.05%, higher than Beijing (49.0%),7 
Shanghai (27.76%),29 Tianjin (26.7%),33 and Zhejiang 
(21.78%).34 This might be related to factors such as the 
environment, iodine nutrition status, and lifestyle.35-37  

Heilongjiang Province has been  a serious selenium defi-
ciency.38 Wu et al39,40 found that a low Se  increased the 
risk of thyroid diseases. Heilongjiang Province is a long 
distance away from the ocean, so that the iodine content 
in the food consumed by residents is low. Widespread 
unhealthy personal behaviours and the high incidence of 
chronic disease such as hypertension and diabetes may 
also increase the prevalence of thyroid disease.41-43 

The multivariate logistic regression analyses showed 
that female sex and increased age were independent risk 
factors for thyroid structural abnormalities, which is con-
sistent with the findings of Kang et al42,44 In our study, the 
prevalence in females (61.40%) was higher than in males 
(44.03%). As reported, sex differences in the prevalence 
of thyroid structural abnormalities in adults may be estro-
gen related.6 Estrogen binds to receptors on the thyroid 
gland, causing the thyroid to produce thyroid stimulating 
hormone (TSH), which enhances the proliferation of thy-
roid cells and leading to structural change in the thyroid 
gland.45-47 In the present study, thyroid structural abnor-

mality prevalence increased from 34.8% to 70.1% for 
young to older age groups. A possible cause for this age-
related finding may be degeneration of the thyroid gland 
and the subsequent decrease in thyroid function. The abil-
ity to regulate iodine status would be impaired and the 
prevalence of thyroid nodules increased when iodine ab-
sorption decreases.48-49 

The logistic regression analyses showed that urinary 
iodine and seafood consumption frequency were inde-
pendent risk factors for thyroid structural abnormalities. 
When urinary iodine levels were in the ranges of <20, 20–
49, 50–99, 100–199, 200–299, and >300 μg/L, the corre-
sponding prevalence rates for thyroid structural abnor-
malities were significantly different: 65.6%, 61.8%, 
55.9%, 51.9%, 56.0%, and 63.3%. This is consistent with 
the previously reported “U”-shaped relationship between 
thyroid diseases and urinary iodine content.26,27 When the 
body lacks iodine, thyroid hormone synthesis decreases; 
this affects the thyroid gland via feedback from the hypo-
thalamus–pituitary–thyroid axis and promotes  thyroid 
structural abnormalities. Excess iodine has been shown to 
lead to changes in thyroid structure via genetic and cell 
injury mechanisms.28,29,50,51 The prevalence of thyroid 
structural abnormalities in participants who frequently 
consume seafood is high, perhaps because of the relative-
ly high iodine content of seafood. The frequent consump-
tion of pickled food was not an independent risk factor, 
probably because Heilongjiang residents use large-grain 
iodine-free salt for pickling; therefore, this would not 
have increased their iodine intake. 

The multivariate analyses showed that employment, 

Table 3. Logistic regression analysis for thyroid structural abnormalities in urban residents 
 
Influencing factor OR 95% CI p-value 
Sex 2.11  1.64-2.73 <0.001 
Age 1.03  1.02-1.04 <0.001 
BMI 1.00 NA-1.00 0.887  
Hypertension 2.38  1.63-3.53 <0.001 
Diabetes 2.27  1.14-4.82 0.025  
Cigarette smoking 2.36  1.68-3.33 <0.001 
Seafood consumption 2.00  1.42-2.86 <0.001 
Pickled food consumption 1.19  0.935-1.51 0.160  
Occupation group 12.7  9.75-16.6 <0.001 
Urine iodine 1.0007 1.000-1.001 0.028  

 
BMI, body mass index; CI, confidence interval; OR, odds ratio. 
 
 
Table 4. Logistic regression analysis for thyroid structural abnormalities in rural residents 
 
Influencing factor OR 95% CI p-value 
Sex 1.98  1.54-2.55 <0.001 
Age 1.03  1.01-1.04 <0.001 
BMI 1.00  0.978-1.03 0.83 
Hypertension 2.70  1.90-3.90 <0.001 
Diabetes 2.52 1.44-4.60 <0.01 
Cigarette smoking 1.66 1.15-2.41 0.01 
Excessive alcohol consumption 1.08  0.711-1.64 0.72 
Seafood consumption 1.51  1.06-2.17 0.03 
Pickled food consumption 1.16  0.901-1.50 0.25 
Occupation group 8.16  6.09-11.1 <0.001 
Urine iodine 1.002  1.0008-1.0023 <0.001 
 
CI: confidence interval; OR: odds ratio. 
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hypertension, diabetes, and cigarette smoking were inde-
pendent risk factors for thyroid structural abnormalities. 
The rate of thyroid structural abnormalities in employed 
participants was 70.1%, which was higher than that in 
unemployed participants (18.6%). We hypothesise  that 
employed participants may have experienced prolonged 
periods of mental stress, affecting  their  immune function 
and contributing to  a high rate of thyroid disease.52,53 The 
prevalence of hypertension was high (78.0% vs 51.7%), 
perhaps attributed to the increased level of TSH.54,55 The 
prevalence in diabetes, was also  high (85.8% vs 54.0%). 
The increased leptin found in diabetic patients may in-
crease TSH, or its gene expression affected in diabetes,56 
resulting in abnormal thyroid structure.57 For smokers and 
nonsmokers, thyroid structural abnormality prevalence 
was different (65.9% vs 53.5%). We consider that this 
may be related to thiocyanate, a product of cyanide deg-
radation in tobacco smoke and which simulates iodine 
deficiency by competitively inhibiting iodine intake.58 
Vejbjerg et al59 reported that cigarette smoking stimulated 
the secretion of thyroid hormones, leading to abnormal 
thyroid structure. 

Heilongjiang is a large agricultural province, and the 
rural population accounts for some 40% of its total.60 
However, we found no difference in prevalence of thyroid 
structural abnormalities between urban and rural areas 
(55.86% vs 56.27%), and the independent risk factors for 
urban and rural were comparable. There may have been a 
narrowing gap between urban and rural ways of life, food 
habits and environmental exposures during the past 30 
years, making differences in thyroid abnormalities less 
likely. 

This study has certain limitations. First, urine iodine 
concentration is not part of the routine physical examina-
tion, thus limiting its value as a screening factor. Second, 
there is a lack of tests of thyroid function tests are in this 
study which must be addressed in future studies. 

 
Conclusion 
The prevalence of thyroid structural abnormalities in Hei-
longjiang Province is higher than in other regions of Chi-
na. Being female, of increased age, hypertensive, having 
diabetes, being a cigarette smoker, having frequent sea-
food consumption, employment status, and abnormal uri-
nary iodine are independent risk factors for thyroid struc-
tural abnormalities. But there are no differences in the 
independent risk factors between urban and rural areas. 
Understanding the independent risk factors for abnormal 
thyroid structure in adults in Heilongjiang Province will 
help popularize thyroid-related health knowledge, change 
unhealthy lifestyles, and further provide a theoretical ba-
sis for preventing thyroid disease. 
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Supplementary table 1. Prevalence of thyroid structural abnormalities in urban residents 
 

Factor Normal Structural abnormalities Prevalence rate (%) χ2 p-value 
Sex      
 Female 551 858 60.9  49.0  <0.001 
 Male 326 252 43.6    
Age      
 Group A 106 58 35.4  94.3  <0.001 
 Group B 192 134 41.1    
 Group C 216 271 55.6    
 Group D 236 352 59.9    
 Group E 127 295 69.9    
BMI      
 Low body weight 53 38 41.8  8.03 0.05  
 Normal body weight 534 686 56.2    
 Overweight 249 336 57.4    
 Obesity 41 50 54.9    
Hypertension      
 Non-hypertension 815 907 52.7  52.4  <0.001 
 Hypertension 62 203 76.6    
Diabetes      
 Non-diabetes 864 1039 54.6  28.0  <0.001 
 Diabetes 13 71 84.5    
Cigarette smoking status      
 Non-smoking 765 897 54.0  14.3  <0.001  
 Smoking  112 213 65.5    
Alcohol consumption      
 Non-excess 832 1035 55.4  2.00 0.16  
 Excess 45 75 62.5    
Seafood consumption      
 Occasionally 804 851 51.4  78.2  <0.001  
 Often 73 259 78.0    
Pickled food consumption      
 Occasionally 624 626 50.1  45.1  <0.001 
 Often 253 484 65.7    
Employment status      
 occupation 490 96 16.4  523.2  <0.001 
 nonoccupation 387 1014 72.4    
Urine iodine      
 Group I 11 27 71.1  18.8  <0.01  
 Group II 51 92 64.3    
 Group III 155 186 54.5    
 Group IV 376 392 51.0    
 Group V 177 248 58.4    
 Group VI 107 165 60.7    
Salt iodine      
 Non-iodized salt 133 187 58.4  1.50  0.68  
 Lowly iodized salt 18 24 57.1    
 Appropriately iodized salt 708 881 55.4    
 Highly iodized salt 18 18 50.0    
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Supplementary table 2. Prevalence of thyroid structural abnormalities in rural residents 
 
Factor Normal Structural abnormalities Prevalence rate (%) χ2 p-value 
Sex      
 Female 423 691 62.0  45.0  <0.001 
 Male 302 242 44.5    
Age      
 Group A 96 50 34.2  82.7  <0.001 
 Group B 146 113 43.6    
 Group C 186 212 53.3    
 Group D 180 281 61.0    
 Group E 117 277 70.3    
BMI      
 Low body weight 37 29 43.9  8.58 0.04  
 Normal body weight 450 555 55.2    
 Overweight 199 305 60.5    
 Obesity 39 44 53.0    
hypertension      
 Non-hypertension 654 664 50.4  89.6  <0.001 
 hypertension 71 269 79.1    
diabetes      
 Non-diabetes 705 804 53.3  59.8  <0.001 
 diabetes 20 129 86.6    
Cigarette smoking status      
 Non-smoking 577 644 52.7  22.9  <0.001 
 Smoking 148 289 66.1    
Alcohol consumption      
 Non-excess 611 718 54.0  13.3  <0.001 
 Excess 114 215 65.3    
Seafood consumption      
 Occasionally 657 719 52.3  52.2  <0.001 
 Often 68 214 75.9    
Pickled food consumption      
 Occasionally 503 536 51.6  24.3  <0.001 
 Often 222 397 64.1    
Employment status      
 occupation 321 89 21.7  262.6  <0.001 
 nonoccupation 404 844 67.6    
Urine iodine      
 Group I 10 13 56.5  14.7  0.01  
 Group II 43 60 58.3    
 Group III 105 144 57.8    
 Group IV 292 329 53.0    
 Group V 185 212 53.4    
 Group VI 90 175 66.0    
Salt iodine      
 Non-iodized salt 61 82 57.3  3.13 0.37  
 Lowly iodized salt 23 22 48.9    
 Appropriately iodized salt 628 802 56.1    
 Highly iodized salt 13 27 67.5    
 

 
 
 


