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Prevalence and Risk Factors of Subclinical Thyroid Disease
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Subclinical thyroid disease is defined biochemically by an abnormal thyrotropin (TSH) level and normal serum-free thyroxine lev-

el. The prevalence of this condition varies according to the reference range for TSH and geographic or demographic factors. Re-

cently, several studies, including our community-based cohort studies, have reported on the incidence of subclinical thyroid disease

in Korea. Using these studies, we reviewed the prevalence and risk factors of subclinical thyroid disease, focusing on subclinical

hypothyroidism.
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INTRODUCTION

Subclinical thyroid disease is defined as elevated or depressed
serum thyrotropin (TSH) level with a normal serum-free thy-
roxine (T4) level [1]. However, the optimal TSH cutoff values
and the clinical significance of these subclinical abnormalities
are still controversial [2]. Elevated or depressed TSH is associ-
ated with nonspecific and nonserious symptoms in most cases
[3]. However, some studies have shown that the risk of cardio-
vascular disease increases in patients with abnormal TSH
[4,5]. Therefore, the clinical impact of this condition should be
verified because of its high prevalence in the general popula-
tion; 3% to 12% for subclinical hypothyroidism [6-18] and 1%
to 6% for subclinical hyperthyroidism [7,9,10,12-14,17,18].
The treatment of these subclinical conditions is even more
controversial. Usually, treatment of subclinical hypothyroid-
ism is considered in patients with pregnancy, infertility, associ-
ated symptoms, or high risk of progression to overt hypothy-
roidism [19]. In subclinical hyperthyroidism, treatment tends
to be considered when the patient is old or when she or he has

a risk of cardiovascular diseases [20] or osteoporosis [21] or a
high risk of progression to overt hyperthyroidism [22]. There-
fore, prediction of progression to overt thyroid diseases is very
important for screening or treatment of these conditions. Pro-
gression to overt thyroid disease varies depending on the base-
line TSH level and the presence of underlying thyroid disease.
The annual progression rate of overt hypothyroidism has been
reported to be 1% to 4% [23], while that of subclinical hyper-
thyroidism was reported to be 0.5% to 1% [24]. Another study
reported that 1% or 2% of patients who show a TSH level low-
er than 0.1 mIU/L progress to overt hyperthyroidism per year
[17]. Persons with serum TSH greater than 0.1 mIU/L in sub-
clinical hyperthyroid status [25] or less than 8 mIU/L in sub-
clinical hypothyroid status tend to recover spontaneously [22].

The well-known risk factors of subclinical thyroid diseases
or their progression are baseline TSH level [22], old age, fe-
male sex, and the presence of thyroid autoantibodies [12-
14,16,17]. Therefore, clinical decisions regarding screening or
treatment of subclinical thyroid diseases should be based on
the different risk factors depending on geographical area with
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various iodine status [26].

Subclinical hypothyroidism is more prevalent in relatively
iodine-rich areas; 6.1% to 18.0% compared with 0.9% to 3.8%
in iodine-deficient areas [26-28]. However, previous studies
have reported a lower incidence of subclinical hypothyroidism
ranging from 0.4% to 5.0% in Korea [29-33], despite the fact
that Korea is one of the most iodine-rich areas [34]. These
studies were based on people who had visited the healthcare
system, thus it may not reflect the incidence of the whole com-
munity. Recently, we reported the incidence of subclinical thy-
roid disease in Korea based on two population-based cohort
studies, the Ansung cohort and the Korean Longitudinal Study
on Health and Aging (KLoSHA) study [35,36]. Using this up-
dated data, we reviewed the prevalence and risk factors of sub-
clinical thyroid disease in Korea as well as in other countries.

PREVALENCE OF SUBCLINICAL
HYPOTHYROIDISM

The prevalence of subclinical hypothyroidism varies with pop-
ulation, age, sex, race, region, and method of TSH measure-
ment. TSH is heterogeneous with respect to both glycosylation
and biological activity [2]. Thus, the normal reference range
for TSH should be standardized, and an appropriate quality
control procedure should be established by each laboratory
[19]. Previously, a panel of experts defined the reference range
of normal serum TSH concentration as 0.45 to 4.5 mIU/L
based on a statistically defined reference range [19]. On the
other hand, one German study that included only healthy per-
sons with normal thyroid function and morphology based on
sonography [37] proposed a normal TSH range of 0.3 to 3.7
mlIU/L, which is quite lower than the range reported in the
United States. The difference may be related to mild iodine-de-
ficient status in German populations [37]. In general, subclini-
cal hypothyroidism is defined as a TSH level greater than 4.0
to 6.0 mIU/L [12,14,16]. Table 1 summarizes the reference
range of TSH and the incidence of subclinical hypothyroidism
from various studies [38]. The proposed reference ranges of
TSH were slightly different for each ethnic or regional popula-
tion, and its prevalence in large population-based studies in
many different countries has been reported to be 3% to 10%
based on individual reference ranges (Table 1). In the Whick-
ham, England survey conducted in 1977 and including 2,779
people [16], subclinical hypothyroidism was defined as elevat-
ed serum TSH above the 97.5 percentile (6 mIU/L) in the ab-
sence of obvious clinical features of hypothyroidism. They also
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showed that TSH level was increased to greater than 6 mIU/L
in 7.5% of females and 2.8% of males [16]. TSH level did not
vary with age in men but increased markedly in women over
the age of 45 years.

The National Health and Nutrition Examination Survey
(NHANES) II1I, which was performed from 1988 to 1994, in-
cluded 16,533 people without thyroid disease in the United
States [12]. A reference population of 13,344 people was se-
lected based on exclusion of those who were pregnant, taking
androgens or estrogens, had thyroid antibodies or showed bio-
chemical hyperthyroidism or hypothyroidism. The 2.5th and
97.5th percentiles of TSH were 0.45 and 4.12 mIU/L, respec-
tively [12]. With the criteria of subclinical hypothyroidism at
TSH level greater than 4.5 mIU/L, 4.3% of subjects were de-
fined as having subclinical hypothyroidism [12]. The preva-
lence of subclinical hypothyroidism and the positivity of anti-
thyroid antibodies were about 2-fold greater in females, in-
creased with age, and were about three times greater in whites
than in blacks [12].

Other studies of elderly populations in the United States
have reported a higher prevalence of subclinical hypothyroid-
ism than that in NHANES III, ranging from 7.3% to 12.4%
(Table 1). The Colorado thyroid disease prevalence study re-
ported that the prevalence of abnormal TSH level greater than
5.1 mIU/L was 9.5% [14]. The Framingham study showed a
prevalence of 9.9% with the upper range of TSH greater than
5.0 mIU/L [11,39]. In the Healthy Aging Study with a mean
age of 74.7 years, the incidence of subclinical hypothyroidism
was 12.40% for a TSH level greater than 4.5 mIU/L [15].

It is known that subclinical hypothyroidism is more preva-
lent in iodine-sufficient areas [26-28]. In a study with elderly
subjects in Denmark, 3.8% of subjects in the area of low iodine
intake had high serum TSH, while 18% in the area of high io-
dine intake showed subclinical hypothyroidism [26]. In another
study with 1,061 Japanese participants, the frequency of high
urine iodine correlated with hypothyroidism in the absence of
autoantibodies [28]. Teng et al. [27] also observed an increase
in the prevalence of subclinical hypothyroidism with increas-
ing iodine intake in the Chinese population. Three regions with
different levels of iodine intake were included; the urinary ex-
cretion of iodine was 85 pg/L in Panshan, 243 pg/L in Zhang-
wu, and 651 pg/L in Huanghua [27], for which the prevalence
of subclinical hypothyroidism was 0.9%, 2.9%, and 6.1%, re-
spectively. Overall, previous studies reported the prevalence of
subclinical hypothyroidism to be less than 3.0% in iodine-in-
sufficient areas, whereas the prevalence increased to over 6.0%
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Table 1. Prevalence and Risk Factors of Subclinical Hypothyroidism
L Survey No. .. Cutoffvalue of T e )
Area (study) Jear (female %) Age, yr Iodine status TSH, mIU/L Prevalence, %  Risk factors Reference
Northern Europe 1998 523 (55.8) 68 (66-70) Jutland-mild defi- 4.0 18.0 (Iceland), High iodine Laurberg
ciency (150), Ice- 3.8 (Jutland) intake, women et al. [26]
land-optimal (38)
Italy 1999  1411(55.1) 1-75+ Mild 3.7 3.8 High iodine  Aghini-Lom-
(Pescopagano survey) deficiency (55) intake, age  bardi et al. [6]
Italy (Pisa cohort) 2007 3,121 (32.6) 61.1£0.4 Mild deficiency 4.5 6.7 lervasi et al.
(7]
The Netherlands 2000 1,149 (100) 69+7.5 Optimal 4.0 10.8 Hak et al. [8]
The Netherlands 2004 558 (66.0) 85 Optimal 4.8 5.0 Gussekloo
(Leiden Plus study) etal. [9]
Australia 2005 2,033 (48.3) 50(17-89) Optimal 4.0 5.2 Walsh et al.
(Busselton study) [10]
United States 1985  2,139(58.7) 60-87 Sufficient 5.0 9.9 Women Sawin et al.
(Framingham study) [11]
United States 1988— 16,533 (49.8) 12-80+ Sufficient 4.5 43 Women, age, Hollowell
(NHANES Il study) 1994 white, TPO Ab etal. [12]
United States 1990 968 (71.7) 65t1.4 Sufficient 6.0 7.3 Women, elderly Bagchi
(>75) white etal. [13]
United States 1995 25,862 (55.8) 56 (18-74+) Sufficient 5.1 9.5 Women, age Canaris
(Colorado study) etal. [14]
United States 2005  2,730(50.3) 74.7 (70-79) Sufficient 4.5 12.4 Rodondi
(Health Aging study) etal. [15]
China 2006 3,761 (75.0) 37+13 Panshan-optimal 4.8 0.9 (Panshan),  Highiodine Tengetal.
(84), Zhangwu- 2.9 (Zhangwu), intake [27]
sufficient (243), 6.1 (Huanghua)
Huanghua-sutfi-
cient (261)
United Kingdom 1977 2,779 (54.0) 47.1+16.4 No data 6.0 7.5 (F), Women (age Tunbridge
(Whickham survey) 2.8(M) >45), TgAb etal.[16]
United Kingdom 1991  1,210(57.9) 60—80+ No data 5.0 11.6 (F), Women, age, Parle et al.
2.9 (M) TPO Ab, Tg Ab [17]
United Kingdom 2010 12,617 (54.1) 59+9.0 No data 4.0 5.7 Women, age Boekholdt
(EPIC-Norfolk study) etal. [18]
TSH, thyrotropin; NHANES, National Health and Nutrition Examination Survey; TPO Ab, thyroperoxidase antibody; F, female; M, male; Tg Ab,
thyroglobulin antibody.
*Urinary excretion (ug/L). Data from de Benoist et al. Food Nutr Bull 2008;29:195-202 [38]. The numbers in the parenthesis were reported in the ref-
erence articles.

in iodine-sufficient areas (Table 1).

In addition to the iodine intake, the prevalence of subclinical
hypothyroidism may vary according to the age or sex of the
population analyzed. The prevalence of subclinical hypothy-
roidism in an elderly group in Italy was 6.7% [7], which was
higher than 3.8% in any other age group in that country [6].
Other European study has shown a higher prevalence of sub-
clinical hypothyroidism, 10.8%, in women [8].

Korea is one of the most iodine-sufficient regions; however,
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previous studies based on health care examination reported the
prevalence of subclinical hypothyroidism to be only 0.1% to
5.0% (Table 2). This result might be related to the fact that sub-
jects who receive a health care examination do not represent
the general population of Korea. As expected, in recent studies
from two different population-based cohorts, the prevalence of
subclinical hypothyroidism was reported as 11.7% in the An-
sung cohort, which consisted of adults between 40 and 70
years, and 17.3% in the KLoSHA study, which included elderly

Copyright © 2014 Korean Endocrine Society
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ExM B

Table 2. Prevalence of Subclinical Hypothyroidism and Hyperthyroidism in Korea
Subclinical hypothyroidism Subclinical hyperthyroidism
Survey year No. (female %) Age, yr Cutoff value of Prevalence. % Cutoff value of Prevalence. % Reference
TSH, mIU/L CVAIENEe, 7o TSH, mIU/L e
1996 15,019 (44.9) 17-87 5.0 0.16 0.3 1.24 Chung et al. [29]
19962000 4,797 (100) 60+5 4.1 5.0 NA NA Choi et al. [30]
1997-1998 10,543 (45.7) =20 5.1 0.9 0.39 1.5 Ohetal. [31]
19992001 66,260 (34.2) 41.5+9.6 5.0 0.6 0.25 0.64 Jung et al. [32]
2001-2002 413 (100) 52.2+6.6 4.68 4.6 0.47 4.6 Leeetal. [33]
2001 3,399 (55.7) 55.4+8.9 4.1 11.7 0.4 1.0 Ansung cohort,
Choi et al. [36]
2005-2006 940 (56.7) 76.8+9.0 4.1 17.3 0.4 0.2 KLoSHA study,
Choi et al. [36]
2013 86,544 (52.7) 46.9+10.4 4.1 54 0.4 1.5 Kimetal. [51]
TSH, thyrotropin; NA, not available; KLoSHA, Korean Longitudinal Study on Health and Aging.
Ansung cohort KLoSHA
2 - 2 - [0 Male [ Female
B Male P for trend <0.130 P-0.758 .
I Female e
15F 15+
% P fortrend <0.001 %
s 10f s 10
[} @©
S S
< [
o o
5t 5F
) S 0 H D ) ) N 0 I I I I
PRLL S P e’ 65-84 585 65-84 585

()

Age (yr)

B/

Age (yr)

Fig. 1. Prevalence of subclinical hypothyroidism according to age in the (A) Ansung cohort and (B) Korean Longitudinal Study on
Health and Aging study (KLoSHA). Adapted from Choi et al. ] Korean Thyroid Assoc 2010;3:32-40 [36].

subjects older than 65 years [36]. The prevalence of subclinical
hypothyroidism increases with age in both men and women,
with statistical significance in males in the Ansung cohort.
There was no significant association with prevalence of sub-
clinical hypothyroidism and age or sexin the KLoSHA study,
which included elderly people 65 years of age or older (Fig. 1)
[36].

RISK FACTORS FOR SUBCLINICAL
HYPOTHYROIDISM

Subclinical hypothyroidism showed a higher prevalence in
women (6% to 10%) than in men (2% to 4%) in all previous

Copyright © 2014 Korean Endocrine Society

studies (Table 1). It has been reported in up to 20% of women
older than 60 years [11,14,17]. The reason for female predomi-
nance is still unclear. In one small study with postmenopausal
women, hormone replacement therapy increased the level of
thyroid binding protein and TSH [40], suggesting that estrogen
is a risk factor. Higher prevalence of autoimmune thyroid diseas-
es in women might be one possible explanation; in the Whick-
ham survey, women older than 45 years showed a higher preva-
lence of subclinical hypothyroidism; however, this phenome-
non virtually disappeared when persons with thyroid antibodies
were excluded [16]. Pedersen et al. [41] performed a cross-sec-
tional study of thyroperoxidase antibodies (TPO Ab) and thy-
roglobulin antibodies (Tg Ab) in 4,649 Danish subjects. The
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presence of both antibodies was more frequent in females, and
the prevalence increased with age and showed a correlation
with subclinical hypothyroidism.

Age is one of the most significant risk factors according to
several epidemiologic studies (Table 1). Reanalysis of NHA-
NES III showed a progressive increase in both median and
97.5 percentile levels of TSH with age [42]. The 97.5 percen-
tile level of TSH in the 80+ group was 7.49 mIU/L, which was
higher than the 4.5 mIU/L in all subjects. Therefore, if we re-
classify the subjects with subclinical hypothyroidism accord-
ing to the age-specific reference, more than 70% of aged sub-
jects with subclinical hypothyroidism have a euthyroid status.
The age-related difference in TSH distribution was also repli-
cated in another cross-sectional study [43]. A 13-year follow-
up of the Busselton Health surveys revealed that the mean se-
rum TSH increased from 1.49 to 1.81 mIU/L, whereas the level
of free T4 remained unchanged [44]. People with lower base-
line TSH value showed the largest TSH increase [44], suggest-
ing that the age-related TSH increase reflects an altered TSH
set point or reduced TSH bioactivity rather than true thyroid
dysfunction [44]. Several mechanisms have been proposed to
explain this phenomenon. An age-related TSH increase could
be a normal physiologic response to compensate for the de-
crease in TSH biological activity due to age-related changes in
TSH glycosylation [42]. This might also be associated with de-
creased thyroxine turnover with aging [12,41]. Decreased sen-
sitivity of the thyroid gland to TSH is another possible mecha-
nism [42]. While the increased prevalence of thyroid autoanti-
bodies with aging is also a possible mechanism, for the reasons
mentioned above, there is a growing opinion on the importance
of age-specific reference ranges of TSH [39,45,46].

Serum TPO Ab and Tg Ab are commonly found in patients
with autoimmune thyroid disease [47,48]. The prevalence of
subclinical hypothyroidism was associated with the presence
of TPO Ab (odds ratio [OR], 8.4; 95% CI, 5.8 to 12.1; P<
0.0001) [12]. The Whickham survey and NHANES III studies
showed similar tendencies for higher prevalence of subclinical
hypothyroidism in subgroups positive for TPO Ab [11,17]. In
the Whickham survey, subjects with positive thyroid antibodies
showed higher TSH levels than subjects without antibodies,
and overall, 60% of subjects with TSH level greater than 6
mlU/L and 80% of those with TSH greater than 10 mIU/L had
thyroid antibodies [16]. In the NHANES III study, TPO Ab
were present in women (17%) and men (8.7%), and the positiv-
ity increased with age and was more prevalent in whites than in
blacks [12]. Moreover, in the 20-year follow-up Whickham
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survey, the ORs of developing overt hypothyroidism were four
times higher in subjects with positive antithyroid antibodies
and increased TSH level than in those with only elevated TSH
level [25]. In our study, the percentage of positive TPO Ab was
higher in the group with subclinical hypothyroidism (Ansung,
21.4% vs. 7.4%, P<0.001; KLoSHA, 23.3% vs. 10.1%, P<0.001)
[36].

Another risk factor is the iodine intake. Excessive iodine in-
take could decrease thyroid function via a direct toxic effect
[49] or via immunological alterations [50]. As shown in Table
1, subclinical hypothyroidism is more common in iodine-suffi-
cient areas (4.3% to 12.4%) [11-15] than in iodine-deficient ar-
eas (3.8% to 6.7%) [6,7]. In cross-sectional baseline studies
from Denmark and Japan, the prevalence of hypothyroidism
was positively associated with iodine intake [26,28]. A recent
study in China, which consisted of three cohorts in three re-
gions with different iodine intake, also showed a significant as-
sociation between iodine intake and hypothyroidism. In addi-
tion, a follow-up study showed that, among subjects with high
levels of TPO Ab or Tg Ab, the rate of progression to hypothy-
roidism was directly correlated with iodine intake [27].

With regard to other risk factors of subclinical hypothyroid-
ism, racial differences [12,37], cigarette smoking [35], and
cold environmental temperature [51] have also been suggested.
Studies performed in the United States have shown that serum
TSH concentrations are higher in whites than in blacks [12,13].
The NHANES III survey demonstrated that active smokers had
a TSH distribution shifted toward lower levels [52]. Pedersen
et al. [53] showed that smoking was negatively associated with
thyroid autoantibodies, particularly with positive Tg Ab. We
also demonstrated that cigarette smoking was negatively asso-
ciated with subclinical hypothyroidism [35]. Through competi-
tive inhibition of thyrotoxic iodine binding to sodium-iodide
symporter in thyroid follicular cells, thiocyanate inhibits iodide
transport, organification and release of thyroid hormone from
the thyroid gland [54]. Nicotine may also shift the autoimmune
profile from cytotoxic Th1l and Th17 responses to protective
Th2 responses [55], hence reducing the occurrence of autoim-
mune thyroiditis [56]. In our study, TSH level was the lowest
in current smokers, in whom high iodine intake was not a risk
factor for subclinical hypothyroidism [35]. Recently, anatabine,
a compound in tobacco, was shown to significantly reduce Tg
Ab levels in patients with Hashimoto thyroiditis participating
in a randomized placebo-controlled study [57]. This result may
support the application of anatabine in the treatment of hypo-
thyroidism [57].

Copyright © 2014 Korean Endocrine Society
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Lastly, subclinical hypothyroidism has been reported to be
related to cold weather [51]. We observed that seasonal chang-
es in TSH level increased 1.4-fold during the winter-spring
season in Korea and then normalized during the summer-fall
season [51]. This seasonal variation in TSH could be explained
by adaptive thermogenesis, which is minimized at ambient
temperature [58]. Alterations in photoperiod also could affect
the TSH level via melatonin, which regulates multiple neuro-
endocrine pathways in mammals [59]. Hence, in Korea, which
shows a continental climate with substantial temperature dif-
ferences between winter and summer, the seasonal change
should be considered in the interpretation of TSH level and
subclinical thyroid disease [51].

PREVALENCE AND RISK FACTORS OF
SUBCLINICAL HYPERTHYROIDISM

Subclinical hyperthyroidism is a less common condition than
subclinical hypothyroidism, and the reported prevalence in

adult populations is between 0.2% to 9.7%, generally about 2%
to 3% (Table 3). While subclinical hyperthyroidism is the op-
posite condition to subclinical hypothyroidism, the high-risk
subjects are similar, and it is also more common in women and
the elderly [39]. In the NHANES III study, the proportion of
subclinical hyperthyroidism cases based on a TSH cutoff of 0.4
mlU/L was significantly higher in women (0.4%) than in men
(0.2%), and it also increased with age. Other studies with el-
derly subjects in the United States have shown a higher preva-
lence of subclinical hypothyroidism, about 2.2% to 2.5% (Ta-
ble 3).

The major difference in risk factors between hyperthyroid-
ism and hypothyroidism is the amount of iodine intake; hyper-
thyroidism is more common in iodine-insufficient areas [26,
27]. Thyroid autonomy is inversely correlated with the iodine
intake [60]. Laurberg et al. [26] investigated the prevalence of
subclinical thyroid disease in two areas of different iodine in-
take. Jutland, an area with lower iodine intake, showed higher
prevalence of subclinical hyperthyroidism (9.7%) than Iceland,

Table 3. Prevalence and Risk Factors of Subclinical Hyperthyroidism
» ) . No. . ., Cutoff value of R e ) S
Area Survey year (female %) Age, yr lodine status TSH. mIU/L Prevalence, % Risk factors ~ Reference
Northern Europe 1998 523 (55.8) 68 (66-70) Mild deficiency 0.4 1.0 (Iceland), Low iodine  Laurberg
6-770 9.7 (Jutland) intake, women et al. [26]
(150, Iceland)
(38, Jutland)
Italy (Pisa cohort) 2007 3,121 (32.6) 61.1+£0.4 Mild deficiency 3.1 lervasi et al.
(7]
The Netherlands 2004 558 (66.0) 85 Optimal 3.0 Gussekloo
(Leiden Plus study) etal. [9]
Australia 2005 2,033 (48.3) 50 (17-89) Optimal 1.7 Walsh et al.
(Busselton study) [10]
United States 1988-1994 16,533 (49.8) 12-80+ Sufficient 0.7/3.2 Women, black Hollowell
(NHANES I1I study) etal. [12]
United States 1990 968 (71.7)  65t1.4 Sufficient 2.5 Women, elderly Bagchi et al.
(>75), white  [13]

United States 1995 25,862 (55.8) 56 (18-74+)  Sufficient 0.3 2.2 Women, age Canaris
(Colorado study) etal. [14]
China 2006 3,761 (75.0) 37+13 Sufficient 0.3 3.7 (Panshan), Low iodine  Teng et al.

3.9 (Zhangwu), intake [27]

1.1 (Huanghua)
United Kingdom 1991 1,210 (57.9) 60-80+ No data 6.3 (F),5.5(M) Women, age Parleetal.

[17]
United Kingdom 2010 12,617 (54.1) 5949.0 No data 0.4 1.8 Boekholdt
(EPIC-Norfolk study) etal. [18]

TSH, thyrotropin; NHANES, National Health and Nutrition Examination Survey.
*Data from de Benoist et al. Food Nutr Bull 2008;29:195-202 [38].
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which has a higher iodine intake (1%). A similar trend was ob-
served in a study in China. Teng et al. [27] showed a difference
in prevalence among three regions with different levels of io-
dine intake. The prevalence of subclinical hyperthyroidism was
3.7% to 3.9% in a relatively iodine-insufficient area and 1.1%
in an iodine-sufficient area [27]. The prevalence of subclinical
hyperthyroidism in Korea is lower than that of other countries,
possibly because Korea is one of the most iodine-sufficient ar-
eas. Previous data from Korea indicated that the prevalence of
subclinical hyperthyroidism is between 0.64% and 4.6% (Table
2). We reported the prevalence of subclinical hyperthyroidism
in Korea as 1.0% in the Ansung cohort and 0.2% in KLoSHA
[20].

There is some controversy about the effect of ethnicity. The
prevalence of subclinical hyperthyroidism was higher in blacks
(0.4%) than in whites (0.1%) or Mexican Americans (0.3%) in
the NHANES III survey [12], while a different study found the
prevalence of subclinical hyperthyroidism to be greater in
whites (3.9%) than in blacks (1.0%) [13].

CONCLUSIONS

Subclinical thyroid disease is defined by the reference range
of TSH. The importance of this disease is now widely studied,
and the data continue to accumulate. In summary, subclinical
thyroid disease is more prevalent in the elderly and in women.
The iodine intake is inversely correlated with thyroid function;
deficient iodine intake is related with hyperthyroid status,
while excessive or sufficient intake of iodine is associated
with hypothyroidism. Thyroid autoantibodies, smoking status,
environmental temperature and ethnicity are also risk factors
for subclinical hypothyroidism. Understanding the prevalence
and risk factors of subclinical thyroid disease could be a help
to identify the patients for screening and/or follow-up.
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