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Table 1.  Clinical characteristics of study subjects with and without breast cancer 
   

Variable  

Total                 

(N=103,466) 

Without       

breast cancer  

(N=51,733) 

With               

breast cancer        

(N=51,733) p value 

n  (%) n  (%) n  (%) 

Age, years (mean ± SD) 53.3±12.1 53.3±12.2 53.4±12.0 0.137
﹢

 

Gender 
      

─ 
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Female 103466 (100.0) 51733 (100.0) 51733 (100.0) 
 

Male 0 (0.0) 0 (0.0) 0 (0.0) 
 

Thyroid disorders  
      

0.022  

No 93675 (91.0) 46866 (91.0) 46809 (90.9) 
 

With Hypothyroidism  626 (0.6) 291 (0.6) 335 (0.7) 
 

With Hyperthyroidism 3033 (2.9) 1453 (2.8) 1580 (3.1) 
 

With Acquired Hypothyroidism 161 (0.2) 87 (0.2) 74 (0.1) 
 

Others 5462 (5.3) 2782 (5.4) 2680 (5.2) 
 

History of estrogen use 
      

<0.001 

No 62834 (60.7) 30197 (58.4) 32637 (63.1) 
 

Yes 40632 (39.3) 21536 (41.6) 19096 (36.9) 
 

History of radioactive iodine treatment 
      

0.670  

No 103378 (99.9) 51691 (99.9) 51687 (99.9) 
 

Yes 88 (0.1) 42 (0.1) 46 (0.1)   

Medication treatment for thyroid disorder       0.510 

No 100569 (97.2) 50302 (97.2) 50267 (97.2)  

Yes 2897 (2.8) 1431 (2.8) 1466 (2.8)  

Thyroidectomy       0.330 

No 102307 (98.9) 51137 (98.8) 51170 (98.9)  

Yes 1159 (1.1) 596 (1.2) 563 (1.1)  

﹢T test; chi-squared test for all other p-values. 

Acquired Hypothyroidism: with diagnoses of hyperthyroidism + hypothyroidism. 
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Table 2. Adjusted odds ratio of breast cancer associated with thyroid disorders 

Variable  Adjusted OR 95% CI p value 

Overall 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.19 (1.02-1.40) 0.029  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.12 (1.04-1.20) 0.003  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.88 (0.64-1.22) 0.453  

Without Thyroid disorders  1.00  ─ ─ 

Others 0.99 (0.94-1.05) 0.806  
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Age < 45 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.07 (0.71-1.60) 0.757  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.16 (1.00-1.34) 0.049  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.62 (0.29-1.32) 0.214  

Without Thyroid disorders  1.00  ─ ─ 

Others 1.03 (0.91-1.16) 0.692  

Age 45-55 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.18 (0.90-1.54) 0.226  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.15 (1.02-1.29) 0.019  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.84 (0.50-1.43) 0.532  

Without Thyroid disorders  1.00  ─ ─ 

Others 1.05 (0.96-1.15) 0.276  

Age ≥ 56       

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.23 (0.98-1.54) 0.070  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.05 (0.93-1.19) 0.454  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 1.07 (0.65-1.76) 0.792  

Without Thyroid disorders  1.00  ─ ─ 

Others 0.92 (0.84-1.00) 0.052  

 

Adjusted OR was adjusted for age, estrogen use, and history of Iodine treatment by logistic regression 

analysis. 
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Table 3. Subgroup analysis for treatment - adjusted odds ratio of breast cancer associated with thyroid 

disorders (TD) 

Variable  Adjusted OR 95% CI p value 

Subjects with Hypothyroidism     
 

Without TD medications 1.00  ─ ─ 

With TD medications
1 

0.80  (0.54-1.18) 0.262 

Subjects with Hyperthyroidism 
 � �

Without TD medications and surgery 1.00  ─ ─ 

With TD medications
2
 or surgery

3 
1.01 (0.88-1.17) 0.857 

Subjects with Hyperthyroidism     
 

Without TD medications and surgery 1.00  ─ ─ 

With surgery
4 

0.97 (0.74-1.27) 0.825 

With TD medications 1.02 (0.88-1.19) 0.789 

 

Adjusted OR was adjusted for age, estrogen use, and history of Iodine treatment by logistic 

regression analysis. 

 
1
 Hypothyroidism medication: levothyroxine. 

2
 Hyperthyroidism medications: methimazole, propylthiouracil (did not include radioactive 

iodine treatment since it was adjusted separately). 
3
 Surgery: thyroidectomy (partial or total). 

 

4
 If the patient received both medication and surgical treatment, the patient would be 

classified as surgical patient in this subgroup.  
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Table 1.  Clinical characteristics of study subjects with and without breast cancer 
   

Variable  

Total                 

(N=103,466) 

Without       

breast cancer  

(N=51,733) 

With               

breast cancer        

(N=51,733) p value 

n  (%) n  (%) n  (%) 

Age, years (mean ± SD) 53.3±12.1 53.3±12.2 53.4±12.0 0.137
﹢

 

Gender 
      

─ 
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Female 103466 (100.0) 51733 (100.0) 51733 (100.0) 
 

Male 0 (0.0) 0 (0.0) 0 (0.0) 
 

Thyroid disorders  
      

0.022  

No 93675 (91.0) 46866 (91.0) 46809 (90.9) 
 

With Hypothyroidism  626 (0.6) 291 (0.6) 335 (0.7) 
 

With Hyperthyroidism 3033 (2.9) 1453 (2.8) 1580 (3.1) 
 

With Acquired Hypothyroidism 161 (0.2) 87 (0.2) 74 (0.1) 
 

Others 5462 (5.3) 2782 (5.4) 2680 (5.2) 
 

History of estrogen use 
      

<0.001 

No 62834 (60.7) 30197 (58.4) 32637 (63.1) 
 

Yes 40632 (39.3) 21536 (41.6) 19096 (36.9) 
 

History of radioactive iodine treatment 
      

0.670  

No 103378 (99.9) 51691 (99.9) 51687 (99.9) 
 

Yes 88 (0.1) 42 (0.1) 46 (0.1)   

Medication treatment for thyroid disorder       0.510 

No 100569 (97.2) 50302 (97.2) 50267 (97.2)  

Yes 2897 (2.8) 1431 (2.8) 1466 (2.8)  

Thyroidectomy       0.330 

No 102307 (98.9) 51137 (98.8) 51170 (98.9)  

Yes 1159 (1.1) 596 (1.2) 563 (1.1)  

﹢T test; chi-squared test for all other p-values. 

Acquired Hypothyroidism: with diagnoses of hyperthyroidism + hypothyroidism. 
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Table 2. Adjusted odds ratio of breast cancer associated with thyroid disorders 

Variable  Adjusted OR 95% CI p value 

Overall 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.19 (1.02-1.40) 0.029  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.12 (1.04-1.20) 0.003  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.88 (0.64-1.22) 0.453  

Without Thyroid disorders  1.00  ─ ─ 

Others 0.99 (0.94-1.05) 0.806  
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Age < 45 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.07 (0.71-1.60) 0.757  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.16 (1.00-1.34) 0.049  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.62 (0.29-1.32) 0.214  

Without Thyroid disorders  1.00  ─ ─ 

Others 1.03 (0.91-1.16) 0.692  

Age 45-55 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.18 (0.90-1.54) 0.226  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.15 (1.02-1.29) 0.019  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.84 (0.50-1.43) 0.532  

Without Thyroid disorders  1.00  ─ ─ 

Others 1.05 (0.96-1.15) 0.276  

Age ≥ 56       

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.23 (0.98-1.54) 0.070  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.05 (0.93-1.19) 0.454  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 1.07 (0.65-1.76) 0.792  

Without Thyroid disorders  1.00  ─ ─ 

Others 0.92 (0.84-1.00) 0.052  

 

Adjusted OR was adjusted for age, estrogen use, and history of Iodine treatment by logistic regression 

analysis. 
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Table 3. Subgroup analysis for treatment - adjusted odds ratio of breast cancer associated with thyroid 

disorders (TD) 

Variable  Adjusted OR 95% CI p value 

Subjects with Hypothyroidism     
 

Without TD medications 1.00  ─ ─ 

With TD medications
1 

0.80  (0.54-1.18) 0.262 

Subjects with Hyperthyroidism 
 � �

Without TD medications and surgery 1.00  ─ ─ 

With TD medications
2
 or surgery

3 
1.01 (0.88-1.17) 0.857 

Subjects with Hyperthyroidism     
 

Without TD medications and surgery 1.00  ─ ─ 

With surgery
4 

0.97 (0.74-1.27) 0.825 

With TD medications 1.02 (0.88-1.19) 0.789 

 

Adjusted OR was adjusted for age, estrogen use, and history of Iodine treatment by logistic 

regression analysis. 

 
1
 Hypothyroidism medication: levothyroxine. 

2
 Hyperthyroidism medications: methimazole, propylthiouracil (did not include radioactive 

iodine treatment since it was adjusted separately). 
3
 Surgery: thyroidectomy (partial or total). 

 

4
 If the patient received both medication and surgical treatment, the patient would be 

classified as surgical patient in this subgroup.  
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Table 1.  Clinical characteristics of study subjects with and without breast cancer 
   

Variable  

Total                 

(N=103,466) 

Without       

breast cancer  

(N=51,733) 

With               

breast cancer        

(N=51,733) p value 

n  (%) n  (%) n  (%) 
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Age, years (mean ± SD) 53.3±12.1 53.3±12.2 53.4±12.0 0.137
﹢

 

Gender 
      

─ 

Female 103466 (100.0) 51733 (100.0) 51733 (100.0) 
 

Male 0 (0.0) 0 (0.0) 0 (0.0) 
 

Thyroid disorders  
      

0.022  

No 93675 (91.0) 46866 (91.0) 46809 (90.9) 
 

With Hypothyroidism  626 (0.6) 291 (0.6) 335 (0.7) 
 

With Hyperthyroidism 3033 (2.9) 1453 (2.8) 1580 (3.1) 
 

With Acquired Hypothyroidism 161 (0.2) 87 (0.2) 74 (0.1) 
 

Others 5462 (5.3) 2782 (5.4) 2680 (5.2) 
 

History of estrogen use 
      

<0.001 

No 62834 (60.7) 30197 (58.4) 32637 (63.1) 
 

Yes 40632 (39.3) 21536 (41.6) 19096 (36.9) 
 

History of radioactive iodine treatment 
      

0.670  

No 103378 (99.9) 51691 (99.9) 51687 (99.9) 
 

Yes 88 (0.1) 42 (0.1) 46 (0.1)   

Medication treatment for thyroid disorder       0.510 

No 100569 (97.2) 50302 (97.2) 50267 (97.2)  

Yes 2897 (2.8) 1431 (2.8) 1466 (2.8)  

Thyroidectomy       0.330 

No 102307 (98.9) 51137 (98.8) 51170 (98.9)  

Yes 1159 (1.1) 596 (1.2) 563 (1.1)  

﹢T test; chi-squared test for all other p-values. 

Acquired Hypothyroidism: with diagnoses of hyperthyroidism + hypothyroidism. 

�220 

�221 

'���� �#�����#���%�	�� 
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Table 2. Adjusted odds ratio of breast cancer associated with thyroid disorders 

Variable  Adjusted OR 95% CI p value 

Overall 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.19 (1.02-1.40) 0.029  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.12 (1.04-1.20) 0.003  

Without Thyroid disorders  1.00  ─ ─ 
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With Acquired Hypothyroidism 0.88 (0.64-1.22) 0.453  

Without Thyroid disorders  1.00  ─ ─ 

Others 0.99 (0.94-1.05) 0.806  

Age < 45 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.07 (0.71-1.60) 0.757  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.16 (1.00-1.34) 0.049  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.62 (0.29-1.32) 0.214  

Without Thyroid disorders  1.00  ─ ─ 

Others 1.03 (0.91-1.16) 0.692  

Age 45-55 
 � �

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.18 (0.90-1.54) 0.226  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.15 (1.02-1.29) 0.019  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 0.84 (0.50-1.43) 0.532  

Without Thyroid disorders  1.00  ─ ─ 

Others 1.05 (0.96-1.15) 0.276  

Age ≥ 56       

Without Thyroid disorders  1.00  ─ ─ 

With Hypothyroidism  1.23 (0.98-1.54) 0.070  

Without Thyroid disorders  1.00  ─ ─ 

With Hyperthyroidism 1.05 (0.93-1.19) 0.454  

Without Thyroid disorders  1.00  ─ ─ 

With Acquired Hypothyroidism 1.07 (0.65-1.76) 0.792  

Without Thyroid disorders  1.00  ─ ─ 

Others 0.92 (0.84-1.00) 0.052  

 

Adjusted OR was adjusted for age, estrogen use, and history of Iodine treatment by logistic regression 

analysis. 
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�241 
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Table 3. Subgroup analysis for treatment - adjusted odds ratio of breast cancer associated with thyroid 

disorders (TD) 

Variable  Adjusted OR 95% CI p value 

Subjects with Hypothyroidism     
 

Without TD medications 1.00  ─ ─ 

With TD medications
1 

0.80  (0.54-1.18) 0.262 

Subjects with Hyperthyroidism 
 � �

Without TD medications and surgery 1.00  ─ ─ 

With TD medications
2
 or surgery

3 
1.01 (0.88-1.17) 0.857 

Subjects with Hyperthyroidism     
 

Without TD medications and surgery 1.00  ─ ─ 

With surgery
4 

0.97 (0.74-1.27) 0.825 

With TD medications 1.02 (0.88-1.19) 0.789 

 

Adjusted OR was adjusted for age, estrogen use, and history of Iodine treatment by logistic 

regression analysis. 

 
1
 Hypothyroidism medication: levothyroxine. 

2
 Hyperthyroidism medications: methimazole, propylthiouracil (did not include radioactive 

iodine treatment since it was adjusted separately). 
3
 Surgery: thyroidectomy (partial or total). 

 

4
 If the patient received both medication and surgical treatment, the patient would be 

classified as surgical patient in this subgroup.  
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