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Introduction

Thyroid nodules are among the most common clinical 
thyroid disorders. A thyroid nodule is defined as an abnormal 
growth of thyroid cells and is found as a lump in the thyroid 
glands. The incidence of thyroid nodules is associated 
with sex, age, iodine deficiency, radiation exposure, and 
geographic area.[1]

In addition, the prevalence of thyroid cancer is increasing 
worldwide. The increase in incidence might be due to age, 
sex, and widespread use of ultrasound (US) to examine the 
neck lesions including the thyroid gland. The overdiagnosis 
of thyroid cancer in South  Korea is due to opportunistic 
thyroid US examinations, which are provided as an additional 
service in the national screening program.[2] Overdiagnosis and 

treatment can make these patients become injured and subject 
them to unnecessary harm and lifelong treatment. There has 
also been an increase in the incidence of thyroid cancer in 
Taiwan, thus suggesting that Taiwan is no exception to the 
worldwide trend of overdiagnosis of thyroid cancer.[3]

The US is a useful tool for examining the thyroid glands. 
An increasing number of physicians use the US to assess 
the thyroid. Subsequently, many individuals in the general 
population are diagnosed with thyroid nodules. However, no 
systematic review has focused on the prevalence of incidental 
thyroid nodules in asymptomatic adults or identified the 
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34% and 23% for females and males, respectively. The prevalence of thyroid incidentaloma was 42% and 20% for individuals aged more 
than 50–55 and <50–55 years, respectively. The prevalence of thyroid incidentaloma was 60% and 25% for high‑frequency  (>12 MHz) 
and low‑frequency US, respectively. The majority of thyroid incidentalomas were smaller than one centimeter and had singular nodules. 
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associated factors. The aim of this systematic review and 
meta‑analysis was to elucidate the prevalence of incidental 
thyroid nodules in asymptomatic adults and clarify the 
associated factors.

Materials and Methods

Search strategies
This scoping review has been registered with the Open Science 
Framework (https://osf.io/mjb6v). Reporting followed the 
PRISMA Extension for Scoping Reviews checklist. Two 
researchers (LJ and WL) independently searched the MEDLINE 
and Embase databases up to March 2024 to identify relevant 
articles. The following search terms were used:  (“Nodule, 
Thyroid” OR “Nodules, Thyroid” OR “Thyroid Nodules”) 
AND  (“Ultrasound”) AND  (“Incidentaloma”). We limited 
the included studies to cross‑sectional studies published in 
English. We also screened the reference lists of relevant studies 

to identify additional eligible publications. The study selection 
process is shown in Figure 1.

Selection criteria
The inclusion criteria were asymptomatic adults and the use 
of US to examine the thyroid glands.

Data extraction
The following data were extracted by the authors (LJ and WL): 
basic information (first author name, year of publication, and 
location); participant characteristics (sample size, number of 
participants and incidentalomas, age, sex, frequency of US 
probes, and iodine status); and characteristics of the incidental 
thyroid nodules (size and nodularity).

Statistical analysis
We used R software with the “metaphor” package (version 4.6‑0) 
and the “meta” package  (version  7.0‑0) for statistical 
calculations. We used logit and double arcsine transformations 
to calculate the prevalence with 95% confidence intervals (CIs) 
of incidental thyroid nodules for asymptomatic adults. In 
the subgroup analysis, the study population was divided by 
sex (male and female), age (older than 40–45 years and younger 
than 40–45 years), and frequency of US probes (<12 MHz was 
considered to be low frequency, more than 12 MHz was 
considered to be high frequency). We used the Cochran Q 
test and I2 statistics to assess heterogeneity. When significant 
heterogeneity was found, a random effects model was used to 
pool the results; if heterogeneity was low, a fixed effects model 
was used to pool the results. Funnel plots were constructed 
to assess publication bias. We used a linear regression test of 
funnel plot asymmetry after arcsine transformations.
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Figure 1: Flow chart showing the details of the study selection process
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Results

Characteristics of the included studies
Seventeen studies were ultimately included after searching 
the MEDLINE and Embase databases.[4‑20] A flow chart of the 
study selection process is shown in Figure 1, and the details 
of the included studies are summarized in Table 1. A total of 
95,394 adults were enrolled, and 35,971 people were found 
to have incidentaloma through the US.

Meta‑analysis results
The forest plot of the meta‑analysis of incidentalomas is 

shown in Figure 2. The prevalence of thyroid incidentaloma in 
this meta‑analysis was 30.6% (95% CI: 26.3–36.3, I2 = 99%, 
P < 0.01). Due to significant heterogeneity, we used a random 
effects model to estimate the prevalence.

According to the subgroup analysis [Table 2], the prevalence 
rates of thyroid incidentaloma were 34%  (95% CI: 27–42, 
I2 = 99%, P < 0.01) and 23% (15%–32% I2 = 99%, P < 0.01) for 
females and males, respectively. The prevalence rates of thyroid 
incidentaloma were 42% (95% CI: 30–54, I2 = 99%, P < 0.01) 
and 20%  (12%–29% I2  =  99%, P  <  0.01) for individuals 
aged more than 50–55 and <50–55 years, respectively. The 

Table 1: Characteristics of the studies included in the review

Number Author (year) Country Total number Incidentaloma Prevalence
1 Hsiao and Chang, 1994[4] Taiwan 200 37 18% (13%–25%)
2 Jafary et al., 2008[5] Iran 234 31 13% (9%–18%)
3 Taheri, 2008[6] Iran 410 210 51% (46%–56%)
4 Mohammadi et al., 2009[7] Iran 1503 205 14% (12%–15%)
5 Guth et al., 2009[8] Germany 635 432 68% (64%–72%)
6 Olusola‑Bello et al., 2013[9] Nigeria 340 76 22% (18%–27%)
7 Kamran et al., 2014[10] Pakistan 269 56 21% (16%–26%)
8 Moifo et al., 2017[11] Cameroon 446 126 28% (24%–33%)
9 Liu et al., 2017[12] China 67,781 24,010 35% (35%–36%)
10 Yoo et al., 2018[13] Korea 1845 1184 64% (62%–66%)
11 Khan et al., 2021[14] Pakistan 250 65 26% (21%–32%)
12 Al‑Rikaby and Al‑Subaiee, 2019[15] Iraq 1200 328 27% (25%–30%)
13 Amjadzadeh et al., 2020[16] Iran 103 18 17% (11%–26%)
14 Tadesse et al., 2020[17] Ethiopia 290 97 33% (28%–39%)
15 Morna et al., 2022[18] Ghana 320 35 11% (8%–15%)
16 Dong et al., 2022[19] China 2784 933 34% (32%–35%)
17 Tran et al., 2023[20] Vietnam 16,784 8128 48% (48%–49%)
Total n=17 95,394 35,971 30.6% (25%–36%)

Figure 2: Forest plot of the prevalence of thyroid incidentalomas identified with ultrasound; thyroid incidentalomas were detected by ultrasound in up 
to 30.6% of asymptomatic adults according to the random effects model
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prevalence rates of thyroid incidentaloma were 60%  (95% 
CI: 48–72, I2 = 99%, P < 0.01) and 25% (95% CI: 19%–31%, 
I2 = 99%, P < 0.01) for the high‑frequency (>12 MHz) and 
low‑frequency US groups, respectively.

The majority of thyroid incidentalomas were smaller than one 
centimeter (70%, 95% CI 61%–78%, I2 = 99%, P < 0.01) and 
had singular nodules  (59%, 95% CI: 49%–68%, I2 = 99%, 
P < 0.01) [Table 3]. According to the funnel plot analysis, 
there was no significant publication bias in the included 
publications (P = 0.58) [Figure 3].

Discussion

This is the first systematic review and meta‑analysis 
of asymptomatic thyroid nodules identified by the US. 
According to the results, up to 30% of asymptomatic adults 
will have thyroid incidentalomas detected by the US. 
There was a higher prevalence of thyroid incidentalomas 
among women, older people, and those who underwent 
higher‑frequency US. Most incidentalomas are single 
nodules (59%) and are smaller than one centimeter (70%) 
in size.

The global incidence of thyroid cancer has been increasing.[21] 
However, the mortality rate has not changed. This phenomenon 
is indicative of overdiagnosis and overtreatment,[22] which 
could be associated with the widespread use of routine 
cancer screening, especially in South  Korea and other 
countries.  [2] After changing the guidelines for thyroid 
nodule examination in Korea, the prevalence of this disease 
decreased.[23] In Taiwan, we also have an overdiagnosis of early 
and low‑risk thyroid cancer.[3]

To date, there is still no consensus regarding recommendations 
for thyroid cancer screening. According to the American 
Thyroid Association guidelines[24] and Korea guidelines,[25] 
there is insufficient evidence to recommend routine 
screening for thyroid cancers. Among thyroid incidentaloma 
identified by the US, up to 28.8% of cases were reported as 
cancer.[26] The screening of thyroid cancer lesions has led 
to the early diagnosis of thyroid cancer. On the other hand, 
according to autopsy data, an average of 10% of people who 
died without thyroid disease had small thyroid cancer.[27] 
This means that small thyroid cancers are indolent and that 
routine screening and treatment of early‑stage papillary 
thyroid cancer can lead to overdiagnosis and overtreatment. 
Recently, a meta‑analysis of thyroid screening data revealed 
a survival benefit of screening compared to symptomatic 
thyroid cancer. Indeed, some screening‑identified cancers 
are at an advanced stage, and early treatment can lead to 
benefits.[28]

Professor Miyauchi proposed an active surveillance program 
for subcentimeter low‑risk thyroid papillary cancer in 1993.[29] 
Most patients can be under surveillance, and there is no need 
for surgery. Delaying surgery provides the same survival rate. 
According to our studies, most thyroid incidentalomas are also 
subcentimeter in size. Therefore, screening for thyroid cancer 
is still controversial. Clinicians should ensure an adequate 
diagnosis of early‑stage thyroid cancer and provide appropriate 
treatment to avoid overtreatment.

We also noted that several factors are associated with a greater 
incidence of thyroid cancer, such as female sex,[30] age,[31] and 
the use of more high‑frequency probes. These findings are 
comparable to those of previous reports. Some studies also 
reported more thyroid nodules in patients with metabolic 
syndrome.[30]

Table 2: Prevalence of thyroid incidentaloma identified 
through ultrasound and subgroup analysis

Category Prevalence (95% CI)
General population 30.6% (25.3%–36.%3)
Gender

Female 34% (27%–42%)
Male 23% (15%–32%)

Age (years)
Age more than 50–55 42% (30%–54%)
Age <50–55 20% (12%–29%)

US probe
Low‑frequency US 25% (19%–31%)
High‑frequency US 60% (48%–72%)

CI: Confidence interval, US: Ultrasound

Table 3: The distribution of nodule size and nodularity 
among thyroid incidentalomas identified with ultrasound

Variables Percentage
Nodule (cm)

Size <1 70 (61–78)
Size >1 30 (22–39)

Nodularity
Single 59 (49–68)
Multiple 41 (32–52)

Figure 3: A funnel plot was constructed to assess publication bias, and 
there was no significant publication bias (P = 0.58)
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There are several limitations in this review. First, not all of 
the included studies reported the status of iodine deficiency 
or radiation exposure; therefore, we cannot estimate the 
effect of iodine deficiency or radiation exposure on thyroid 
nodules. Second, the number of enrolled studies was small, 
and there was significant heterogeneity. These results may not 
represent the real incidence worldwide Third, the malignancy 
rates of these thyroid incidentalomas were not reported in 
the included studies due to the cross‑sectional study design. 
Fourth, while we conducted a systematic review, we recognize 
the concentration of references from certain countries, such 
as Iran and Korea. This may limit the generalizability of our 
findings, as these regions may have unique characteristics 
that are not representative of other populations. Fifth, our 
study focused only on asymptomatic thyroid incidentalomas; 
however, some studies included both palpable and nonpalpable 
nodules. In these studies, which included asymptomatic but 
palpable patients, the incidence of incidental tumors may have 
been overestimated.

Conclusion

With the frequent use of the US, a large number of thyroid 
incidentalomas can be discovered in asymptomatic individuals. 
Up to 30% of asymptomatic adults have thyroid incidentalomas 
detected by the US. Thyroid incidentalomas are more common 
in women, elderly people, and people with higher US 
frequencies. Most incidentalomas are solitary and <1 cm in 
size. Clinicians should pay attention to this phenomenon and 
avoid overdiagnosis and overtreatment.

Acknowledgments
The authors are grateful to the Fu‑Jen University Foundation 
for their helpful comments and recommendations.

Financial support and sponsorship
This research was funded by the Far Eastern Memorial Hospital 
and Fu Jen Catholic University Joint Research Program 
(112-FEMH-FJU-05) and the Far Eastern Memorial Hospital 
(FEMH-2023-C-028).

Conflicts of interest
There are no conflicts of interest.

References
1.	 Dean DS, Gharib H. Epidemiology of thyroid nodules. Best Pract Res 

Clin Endocrinol Metab 2008;22:901‑11.
2.	 Ahn HS, Kim HJ, Welch HG. Korea’s thyroid‑cancer “epidemic”‑screening 

and overdiagnosis. N Engl J Med 2014;371:1765‑7.
3.	 Cheng  SY, Hsu  YC, Cheng  SP. Trends in thyroid cancer burden in 

Taiwan over two decades. Cancer Causes Control 2023;34:553‑61.
4.	 Hsiao YL, Chang TC. Ultrasound evaluation of thyroid abnormalities 

and volume in Chinese adults without palpable thyroid glands. J Formos 
Med Assoc 1994;93:140‑4.

5.	 Jafary F, Aminorroaya A, Amini M, Adibi A, Sirous M, Roohi E, et al. 
Thyroid incidentaloma in Isfahan, Iran  –  A population‑based study. 
Endokrynol Pol 2008;59:316‑20.

6.	 Taheri  MS. Prevalence of incidental thyroid nodules diagnosed by 
ultrasound in an Iranian population. Iran J Radiol 2008;5:19‑23.

7.	 Mohammadi  A, Amir  AE, Masoudi  S, Pedram  A. Ultrasonographic 

prevalence of thyroid incidentaloma in Bushehr, Southern Iran. Iran J 
Radiol 2009;6:65‑8.

8.	 Guth  S, Theune  U, Aberle  J, Galach  A, Bamberger  CM. Very high 
prevalence of thyroid nodules detected by high frequency  (13 MHz) 
ultrasound examination. Eur J Clin Invest 2009;39:699‑706.

9.	 Olusola‑Bello MA, Agunloye AM, Adeyinka AO. Ultrasound prevalence 
and characteristics of incidental thyroid lesions in Nigerian adults. Afr J 
Med Med Sci 2013;42:125‑30.

10.	 Kamran M, Hassan N, Ali M, Ahmad F, Shahzad S, Zehra N. Frequency 
of thyroid incidentalomas in Karachi population. Pak J Med Sci 
2014;30:793‑7.

11.	 Moifo  B, Moulion Tapouh  JR, Dongmo Fomekong  S, Djomou  F, 
Manka’a Wankie E. Ultrasonographic prevalence and characteristics of 
non‑palpable thyroid incidentalomas in a hospital‑based population in a 
sub‑Saharan country. BMC Med Imaging 2017;17:21.

12.	 Liu Y, Lin Z, Sheng C, Zhu Y, Huang Y, Zhong N, et al. The prevalence 
of thyroid nodules in Northwest China and its correlation with metabolic 
parameters and uric acid. Oncotarget 2017;8:41555‑62.

13.	 Yoo  J, Ahn  HS, Kim  SJ, Park  SH, Seo  M, Chong  S. Evaluation of 
diagnostic performance of screening thyroid ultrasonography and 
imaging findings of screening‑detected thyroid cancer. Cancer Res Treat 
2018;50:11‑8.

14.	 Khan F, Hilal K, Ali I, Samad M, Tariq R, Ahmad W, et al. Hospital‑based 
ultra‑sonographic prevalence and spectrum of thyroid incidentalomas in 
Pakistani population. Cureus 2021;13:e17087.

15.	 Al‑Rikaby  HH, Al‑Subaiee  IF. Prevalence of thyroid incidentaloma 
detected by high‑resolution ultrasound and their potential risk of 
malignancy in healthy individuals in Basrah Province. Med J Babylon 
2019;16:252‑5.

16.	 Amjadzadeh  MR, Gharibvand  MM, Azim Motamedfar  SB. The 
prevalence of subclinical thyroid nodules diagnosed by ultrasound in 
asymptomatic Iranian population. PJHMS 2020;14:1286‑90.

17.	 Tadesse T, Hailu T, Getachew A, Abebe SM. Prevalence and associated 
factors of thyroid incidentaloma among adult people attending 
gondar university hospital, Northwest Ethiopia. Ethiop J Health Sci 
2020;30:23‑30.

18.	 Morna  MT, Tuoyire  DA, Jimah  BB, Eliason  S, Baffour Appiah  A, 
Rahman GA. Prevalence and characterization of asymptomatic thyroid 
nodules in Assin North District, Ghana. PLoS One 2022;17:e0263365.

19.	 Dong X, Li Y, Xie J, Li L, Wan Z, Kang Y, et al. The prevalence of thyroid 
nodules and its factors among Chinese adult women: A cross‑sectional 
study. Front Endocrinol (Lausanne) 2022;13:967380.

20.	 Tran  NQ, Le  BH, Hoang  CK, Nguyen  HT, Thai  TT. Prevalence of 
thyroid nodules and associated clinical characteristics: Findings from 
a large sample of people undergoing health checkups at a university 
hospital in Vietnam. Risk Manag Healthc Policy 2023;16:899‑907.

21.	 La Vecchia C, Malvezzi M, Bosetti C, Garavello W, Bertuccio P, Levi F, 
et al. Thyroid cancer mortality and incidence: A global overview. Int J 
Cancer 2015;136:2187‑95.

22.	 Li  M, Dal Maso  L, Vaccarella  S. Global trends in thyroid cancer 
incidence and the impact of overdiagnosis. Lancet Diabetes Endocrinol 
2020;8:468‑70.

23.	 Oh CM, Lim J, Jung YS, Kim Y, Jung KW, Hong S, et al. Decreasing 
trends in thyroid cancer incidence in South Korea: What happened in 
South Korea? Cancer Med 2021;10:4087‑96.

24.	 Haugen  BR, Alexander  EK, Bible  KC, Doherty  GM, Mandel  SJ, 
Nikiforov YE, et al. 2015 American Thyroid Association Management 
guidelines for adult patients with thyroid nodules and differentiated 
thyroid cancer: The American Thyroid Association Guidelines task 
force on thyroid nodules and differentiated thyroid cancer. Thyroid 
2016;26:1‑133.

25.	 Ha EJ, Na DG, Moon WJ, Lee YH, Choi N. Diagnostic performance 
of ultrasound‑based risk‑stratification systems for thyroid nodules: 
Comparison of the 2015 American Thyroid Association Guidelines 
with the 2016 Korean Thyroid Association/Korean Society of Thyroid 
Radiology and 2017 American College of Radiology Guidelines. 
Thyroid 2018;28:1532‑7.

26.	 Kang  HW, No  JH, Chung  JH, Min  YK, Lee  MS, Lee  MK, et  al. 
Prevalence, clinical and ultrasonographic characteristics of thyroid 
incidentalomas. Thyroid 2004;14:29‑33.



Liao, et al.: Prevalence of thyroid incidentalomas: A systematic review and meta‑analysis

370 Journal of Medical Ultrasound  ¦  Volume 33  ¦  Issue 4  ¦  October-December 2025

27.	 Furuya‑Kanamori L, Bell KJ, Clark J, Glasziou P, Doi SA. Prevalence 
of Differentiated Thyroid cancer in autopsy studies over six decades: 
A meta‑analysis. J Clin Oncol 2016;34:3672‑9.

28.	 Moon S, Song YS, Jung KY, Lee EK, Park YJ. Lower thyroid cancer 
mortality in patients detected by screening: A meta‑analysis. Endocrinol 
Metab (Seoul) 2023;38:93‑103.

29.	 Ito  Y, Miyauchi  A, Fujishima  M, Yamamoto  M, Sasaki  T. Active 
surveillance for adult low‑risk papillary thyroid microcarcinoma‑a 

review focused on the 30‑year experience of Kuma Hospital. Endocr J 
2024;71:7‑21.

30.	 Zhang F, Teng D, Tong N, Wang G, Li Y, Yu X, et al. Gender‑specific 
associations between metabolic disorders and thyroid nodules: 
A  cross‑sectional population‑based study from China. Thyroid 
2022;32:571‑80.

31.	 Habra  M, Sarlis  NJ. Thyroid and aging. Rev Endocr Metab Disord 
2005;6:145‑54.


