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In our article published in volume 32, issue 1 of Endocrinology 
and Metabolism, we reported that the reference interval of thy-
roid stimulating hormone (TSH) in the Korean population was 
between 0.62 and 6.68 mIU/L, which is higher than that of West-
ern countries [1]. This was the first nationwide cross-sectional 
study to evaluate the distribution of serum TSH levels in the Ko-
rean population using data from the Korea National Health and 
Nutrition Examination Survey (KNHANES) from 2013 to 2015. 
Based on that reference interval, the prevalence of subclinical 
hypothyroidism was 3.10%, and the corresponding value from 
the U.S. National Health and Nutrition Examination Survey 
(NHANES) III was 4.3%, with a cutoff serum TSH value of ≥
4.5 mIU/L [1,2]. However, the previously reported prevalence of 
subclinical hypothyroidism in Korea was very high, and was de-
termined without considering the distribution of serum TSH in 
the reference population. For example, the prevalence of subclin-

ical hypothyroidism in the Ansung cohort and Korean Longitudi-
nal Study on Health and Aging study was 11.7% and 17.3%, re-
spectively [3]. If we use a lower reference value of serum TSH, 
there is a possibility of overestimating the prevalence of subclini-
cal hypothyroidism. Therefore, our study provided important in-
formation about the distribution of serum TSH in Korean refer-
ence population using KNHANES data. 

In our study, the definition of the reference population was 
subjects with no prior history of thyroid disease, no history of 
taking medication that could influence thyroid function, no fami-
ly history of thyroid disease, negative anti-thyroid peroxidase an-
tibody (TPOAb) results and serum free thyroxine levels in the 
reference range [1]. This definition of the disease-free population 
was adopted from a previous study that analyzed thyroid func-
tion in the U.S. NHANES III data [2]. Our definition was stricter 
than that of the National Academy of Clinical Biochemistry 
guidelines [4]. Essentially, our approach was to conduct a direct 
comparison of the KNHANES with the U.S. NHANES III. 

In the data used in our study, information regarding neck ultra-
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sonography (US) or anti-thyroglobulin antibody (TgAb) status 
was not available. Previously, Kim et al. [5] reported the refer-
ence interval of TSH in 19,465 subjects, including normal US 
findings in the definition of the reference population. The refer-
ence interval of that study was between 0.73 and 7.06 mIU/L, 
which is similar to our findings. In the U.S. NHANES III data, 
positive TPOAb results were detected in 13% of the total popula-
tion, and positive TgAb results were detected in 11.5% [2]. 
TPOAb and TgAb were detected together in 6.9% of subjects, 
and TgAb alone was positive 3.4% [2]. However, only TPOAb 
was significantly associated with hypothyroidism, while TgAb 
was not [2]. These findings suggest that only a small number of 
subjects were positive for TgAb only and that the impacts of 
those with positive TgAb results on the distribution would be 
limited. 

In our study, the median urinary iodine concentration in the 
Korean population was 299.4 μg/L, suggesting more than ade-
quate iodine intake in Korea [1]. Iodine intake is known to be as-
sociated with thyroid disease and serum TSH levels. Recently, 
Jeon et al. [6] found that the TSH reference interval in a Korean 
reference population was right-shifted in the iodine-excessive 
groups using KNHANES data, and that the prevalence of overt 
and subclinical hypothyroidism was associated with nutritional 
iodine status. That finding suggests that higher iodine intake in 
the Korean population could be the reason for a higher reference 
interval of serum TSH concentrations. However, we did not have 
a clear answer about the long-term consequences of higher serum 
TSH levels in the Korean population.

We would like to express our appreciation to Dr. Young Ki Lee 
and Professor Dong Yeob Shin for their comprehensive review 
and important comments on our article. 

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was report-
ed. 

ORCID 

Won Gu Kim  https://orcid.org/0000-0002-8404-7759
Jae Hoon Chung  https://orcid.org/0000-0002-9563-5046

REFERENCES 

1.  Kim WG, Kim WB, Woo G, Kim H, Cho Y, Kim TY, et al. 
Thyroid stimulating hormone reference range and preva-
lence of thyroid dysfunction in the Korean population: Ko-
rea National Health and Nutrition Examination Survey 2013 
to 2015. Endocrinol Metab (Seoul) 2017;32:106-14. 

2.  Hollowell JG, Staehling NW, Flanders WD, Hannon WH, 
Gunter EW, Spencer CA, et al. Serum TSH, T(4), and thy-
roid antibodies in the United States population (1988 to 
1994): National Health and Nutrition Examination Survey 
(NHANES III). J Clin Endocrinol Metab 2002;87:489-99.

3.  Choi HS, Park YJ, Kim HK, Choi SH, Lim S, Park DJ, et al. 
Prevalence of subclinical hypothyroidism in two population 
based-cohort: Ansung and KLoSHA cohort in Korea. J Ko-
rean Thyroid Assoc 2010;3:32-40. 

4.  Baloch Z, Carayon P, Conte-Devolx B, Demers LM, Feldt-
Rasmussen U, Henry JF, et al. Laboratory medicine practice 
guidelines. Laboratory support for the diagnosis and moni-
toring of thyroid disease. Thyroid 2003;13:3-126.

5.  Kim M, Kim TY, Kim SH, Lee Y, Park SY, Kim HD, et al. 
Reference interval for thyrotropin in a ultrasonography 
screened Korean population. Korean J Intern Med 2015;30: 
335-44. 

6.  Jeon MJ, Kim WG, Kwon H, Kim M, Park S, Oh HS, et al. 
Excessive iodine intake and thyrotropin reference interval: data 
from the Korean National Health and Nutrition Examination 
Survey. Thyroid 2017 May 30 [Epub]. https://doi.org/10.1089/
thy.2017.0078. 


