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Background

Thyroid cancer has increased globally, particularly among young women, highlighting the need for research on its epidemiological characteristics and disease burden in women of child-bearing age. This study aimed to analyze the global and regional burden of thyroid cancer from 1990 to 2021, focusing on women of child-bearing age, and to predict trends up to 2035.


Methods

This study analyzed the global and regional burden of thyroid cancer from 1990 to 2021, focusing on women of child-bearing age, using data from the Global Burden of Disease Study. Key indicators assessed included incidence, mortality, and disability-adjusted life years (DALYs) of thyroid cancer in different regions. Statistical analysis techniques were employed to compare the burden across regions and countries, examining the effects of age, sex, and socio-demographic index (SDI) on disease burden. The Bayesian Age-Period-Cohort model was used to predict the incidence, mortality, and DALYs of thyroid cancer from 2022 to 2035.


Results

Globally, in 2021, there were 67,558 new cases of thyroid cancer among women of child-bearing age, with 3,260 deaths and 206,508 DALYs. Compared to 1990, new cases increased by 156.86%, deaths increased by 52.33%, and DALYs increased by 61.72%. The age-standardized incidence rate (ASIR), mortality rate (ASMR), and DALYs rate (ASDR) per 100,000 population were 3.37, 0.16, and 10.38, respectively. The Estimated Annual Percentage Change (EAPC) for ASIR was 1.47, indicating an increasing trend, whereas the EAPCs for ASMR and ASDR were -0.35 and -0.05, showing decreasing trends. The burden of thyroid cancer among patients with women of child-bearing age exhibited a significant age-related trend, peaking in the 45–49 age group. There were significant regional and national variations in thyroid cancer burden, which are closely related to the SDI. By 2035, a notable increase in the incidence, mortality, and DALYs associated with thyroid cancer among women of child-bearing age has been predicted globally.



Conclusion

Over the past 30 years, thyroid cancer incidence among women has significantly increased globally, with slightly declining mortality and DALYs rates. Significant regional and national variations are closely linked to the SDI. As the population ages and incidence continues to rise, targeted prevention and treatment strategies, particularly in low SDI regions, are crucial to effectively reduce mortality and DALYs.
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1 Introduction

In recent decades, the incidence of thyroid cancer has significantly increased globally, particularly among young women, making it a major public health issue that cannot be ignored (1, 2). According to data from the Global Burden of Disease (GBD) Study, thyroid cancer has become one of the most common endocrine tumors in women, with its continuously increasing incidence attracting widespread attention and concern from researchers and clinicians (3). Although the overall mortality rate of thyroid cancer is relatively low (4), the rising incidence and its potential impact on women of child-bearing age urgently require more in-depth and systematic research.

Currently, research on thyroid cancer primarily focuses on its pathogenesis, diagnostic methods, and treatment strategies (5, 6). However, systematic studies on the epidemiological characteristics and disease burden of thyroid cancer in women of child-bearing age remain relatively insufficiently comprehensive. In particular, comparative analyses of the incidence, mortality, and related burdens across different regions, countries, and globally are lacking, which limits the formulation and implementation of public health policies and affects the effective response to this disease (4, 7).

Furthermore, while some studies have explored sex differences and age-related factors in thyroid cancer, the specific impact on women of child-bearing age has not been comprehensively assessed (8, 9). In particular, women in countries with lower socioeconomic status may face higher disease burdens and lack necessary medical support and resources (10, 11). Therefore, filling this research gap will be of significant and far-reaching importance for improving women’s health and enhancing public health intervention measures.

This study aimed to analyze the global and regional burden of thyroid cancer from 1990 to 2021, with a particular focus on the disease burden among women of child-bearing age and to predict trends up to 2035. We will utilize data from the GDB study to assess key indicators, such as the incidence, mortality, and disability-adjusted life years (DALYs) of thyroid cancer in different regions. Through these data, we hope to reveal the epidemiological characteristics and changing trends of thyroid cancer in women of child-bearing age, thereby providing important references for future public health policies.


2 Methods

This study utilized data from GBD 2021 to analyze the global, regional, and national burden of thyroid cancer in women of child-bearing age. According to the World Health Organization, women of child-bearing age are defined as those aged 15–49 years.


2.1 Data sources and disease definitions

Thyroid cancer was classified under the International Classification of Diseases, 10 and 11 editions, with codes C73 and 2D10, respectively. In GBD 2021, thyroid cancer is categorized as a third-level cause of neoplasms. It encompasses various types of cancers, including papillary, follicular, medullary, and anaplastic thyroid cancers, although GBD 2021 does not differentiate between these subtypes.

GBD 2021 includes health data from 1990 to 2021, providing comprehensive and reliable data on the incidence, mortality, and DALYs of 459 diseases across 204 countries and regions. Data were accessed using the GBD 2021 Data Input Sources Tool and specifically extracted for women aged 15–49 years. All data are available online from the GBD results tool (https://vizhub.healthdata.org/gbd-results/).


2.2 Statistical analysis


2.2.1 Age-standardized rates

To assess the age-standardized rates (ASR) of thyroid cancer in the women of child-bearing age, we employed a method that adjusts for age variations across populations. The ASR was calculated using the following formula:

ASR=∑i=1NαiWi∑i=1NWi×100,000

Here, ai denotes the age-specific rate for thyroid cancer among women of child-bearing age in the ith age group, where Wi represents the corresponding population count (or weight) within the GBD standard population, and N is the total number of age groups considered. The disease burden of thyroid cancer in this population includes the number of incident cases, deaths, and DALYs, which reflects new diagnoses, fatalities, and comprehensive health impacts. To facilitate comparisons across populations, we also calculated the age-standardized incidence rate (ASIR), age-standardized mortality rate (ASMR), and age-standardized DALYs rate (ASDR), which were adjusted for population differences. The 95% uncertainty intervals (UIs) for these indicators are constructed by selecting the 2.5th and 97.5th percentiles from an ordered set of 1000 statistical draws using the ‘ageadjust.direct’ function from the ‘epitools’ package in R software, providing a reliable estimate of the variability in our calculations.


2.2.2 Trend analysis

The Estimated Annual Percentage Change (EAPC) in the ASR was determined by fitting the natural logarithm of ASR to a linear regression model:

lnASR=α+βx+ϵ

where x represents the calendar year. The EAPC was then derived as:

EAPC=100× eβ−1

A trend is significantly increasing if the EAPC is above zero and its 95% confidence intervals (95% CIs) do not include zero, decreasing if it is below zero and the interval does not include zero, and is considered constant if the 95% CIs include zero.


2.2.3 Relationship with socio-demographic index

The socio-demographic index (SDI) is a composite measure that encapsulates a country’s developmental status and exhibits a strong correlation with health outcomes. It is calculated using the geometric mean of three standardized indicators: fertility rate among women under 25 years, average years of education for individuals aged 15 and above, and lag-adjusted income per capita. For the GBD 2021 study, the SDI values were scaled by multiplying them by 100 for reporting purposes. An SDI score of 0 signifies the lowest level of development relevant to health, whereas a score of 100 indicates the highest level. A recent GBD 2021 capstone paper detailed the methodology for constructing the SDI and categorized 204 countries into five developmental quintiles (low, low-middle, middle, high-middle, and high) based on their SDI estimates for the year 2021.

We examined the relationship between the burden of thyroid cancer among women of childbearing age and the SDI using local regression smoothing models (Loess) with the geom_smooth function from the ggplot2 package across 21 regions and 204 countries and territories. Spearman correlation analysis was conducted to determine the correlation coefficients (r) and p-values for the association between cancer burden and the SDI in 2021. Statistical significance was set at P < 0.05.


2.2.4 Predictions using Bayesian age-period-cohort model

To understand the post-2021 trends in the GBD of thyroid cancer among women of child-bearing age, we employed the Bayesian Age-Period-Cohort (BAPC) model, which assumes a logarithmic linear Poisson framework, to predict incidence, mortality, and DALYs for thyroid cancer from 2022 to 2035 (12). Analyses were conducted using the BAPC package in R.


2.2.5 Software and tools

All statistical analyses and graphical representations were performed using R software version 4.4.1 and JD_GBDR (V2.22, Jingding Medical Technology Co., Ltd.).


2.3 Ethics statement

The Institutional Review Board of the University of Washington reviewed and approved the waiver for informed consent (https://www.healthdata.org/research-analysis/gbd).


3 Results


3.1 Global level

Globally, in 2021, the number of new thyroid cancer cases among women of child-bearing age was 67,558, with 3,260 deaths and 206,508 DALYs (Table 1). Compared to 1990, the number of new cases, deaths, and DALYs increased by 156.86%, 52.33%, and 61.72%, respectively. The ASIR, ASMR, and ASDR per 100,000 population for thyroid cancer among women of child-bearing age in 2021 were 3.37, 0.16, and 10.38, respectively. From 1990 to 2021, the EAPC for ASIR was 1.47, indicating an increasing trend, while the EAPCs for ASMR and ASDR were -0.35 and -0.05, respectively, showing decreasing trends (Table 1; Figures 1, 2).


Table 1 | Incidence, death, and DALYs of thyroid cancer in women of childbearing age (15-49 Years)globally, in 5 SDI regions, and 21 GBD regions in 1990 and 2021, with estimated annual percentage changes from 1990 to 2021.


	Characteristics
	1990
	2021
	EAPC (1990–2021)


	Cases
	Rates
	Cases
	Rates


	Incidence(95% UI)
	Deaths (95% UI)
	DALYs (95% UI)
	ASIR per 100,000 (95% UI)
	ASMR per 100,000 (95% UI)
	ASDR per 100,000 (95% UI)
	Incidence (95% UI)
	Deaths (95% UI)
	DALYs (95% UI)
	ASIR per 100,000 (95% UI)
	ASMR per 100,000 (95% UI)
	ASDR per 100,000 (95% UI)
	ASIR (95% CI)
	ASMR (95% CI)
	ASDR (95% CI)



	Global
	26,302 (23,183-30,421)
	2140 (1778-2648)
	127,692 (105,583-157,611)
	2.18 (1.93-2.51)
	0.18 (0.15-0.22)
	10.31 (8.58-12.66)
	67,558 (55,974-83,415)
	3,260 (2,578-4,215)
	206,508 (161,917-272,323)
	3.37 (2.78-4.16)
	0.16 (0.13-0.21)
	10.38 (8.13-13.74)
	1.47 (1.34 to 1.59)
	-0.35 (-0.38 to -0.31)
	-0.05 (-0.08 to -0.02)



	SDI region



	High SDI
	8,327 (7,657-9,027)
	250 (235-267)
	16,763 (15,073-18,850)
	3.53 (3.24-3.82)
	0.11 (0.10-0.11)
	7.13 (6.41-8.02)
	13,395 (12,062-15,305)
	200 (180-229)
	16,546 (13,790-20,260)
	4.75 (4.26-5.44)
	0.07 (0.06-0.08)
	5.89 (4.90-7.24)
	1.22 (0.90 to 1.54)
	-1.23 (-1.33 to -1.12)
	-0.42 (-0.58 to -0.25)


	High-middle SDI
	6,462 (5,517-7,414)
	392 (321-457)
	23,383 (19,074-27,804)
	2.50 (2.14-2.87)
	0.15 (0.13-0.18)
	9.02 (7.38-10.69)
	12,094 (9,893-15,317)
	304 (252-381)
	21,086 (16,910-27,230)
	3.34 (2.72-4.25)
	0.08 (0.07-0.10)
	5.88 (4.70-7.65)
	1.20 (0.93 to 1.46)
	-2.09 (-2.23 to -1.95)
	-1.40 (-1.55 to -1.26)


	Middle SDI
	6,410 (5,165-7,995)
	638 (520-792)
	37,089 (30,013-46,485)
	1.66 (1.34-2.06)
	0.17 (0.14-0.21)
	9.51 (7.72-11.87)
	22,327 (17,413-27,878)
	959 (751-1,172)
	59,997 (46,706-75,041)
	3.38 (2.63-4.23)
	0.14 (0.11-0.18)
	9.14 (7.10-11.47)
	2.36 (2.30 to 2.41)
	-0.57 (-0.67 to -0.48)
	-0.18 (-0.27 to -0.09)


	Low-middle SDI
	3,538 (2,712-4,875)
	548 (418-761)
	32,136 (24,376-44,917)
	1.44 (1.11-1.97)
	0.23 (0.17-0.31)
	12.78 (9.78-17.76)
	13,681 (10,073-19,367)
	1,140 (832-1,599)
	68,877 (49,898-98,395)
	2.80 (2.07-3.93)
	0.23 (0.17-0.33)
	13.97 (10.17-19.82)
	2.17 (2.11 to 2.23)
	0.12 (0.03 to 0.22)
	0.27 (0.17 to 0.37)


	Low SDI
	1,532 (1,079-2,144)
	310 (218-432)
	18,192 (12,728-25,298)
	1.53 (1.08-2.14)
	0.31 (0.22-0.44)
	17.76 (12.50-24.75)
	6,009 (4,229-9,441)
	655 (462-1,030)
	39,857 (27,990-63,165)
	2.42 (1.71-3.77)
	0.27 (0.19-0.42)
	15.70 (11.07-24.73)
	1.31 (1.21 to 1.41)
	-0.79 (-0.88 to -0.69)
	-0.64 (-0.73 to -0.55)



	GBD region



	Andean Latin America
	135 (94-192)
	19 (14-27)
	1,074 (766-1,490)
	1.71 (1.20-2.41)
	0.25 (0.18-0.34)
	13.49 (9.69-18.61)
	644 (420-968)
	36 (25-51)
	2,134 (1,456-3,051)
	3.72 (2.43-5.58)
	0.21 (0.15-0.30)
	12.33 (8.42-17.59)
	2.53 (2.29 to 2.76)
	-0.66 (-0.79 to -0.53)
	-0.39 (-0.52 to -0.25)


	Australasia
	149 (104-210)
	4 (3-5)
	274 (196-377)
	2.72 (1.90-3.82)
	0.07 (0.06-0.09)
	5.01 (3.59-6.90)
	317 (212-460)
	4 (3-5)
	337 (226-501)
	3.87 (2.58-5.62)
	0.04 (0.03-0.06)
	4.12 (2.74-6.14)
	1.79 (0.76 to 2.84)
	-0.95 (-1.75 to -0.15)
	-0.00 (-0.88 to 0.88)


	Caribbean
	142 (113-178)
	14 (11-18)
	790 (615-1,033)
	1.73 (1.38-2.17)
	0.17 (0.13-0.22)
	9.54 (7.48-12.39)
	288 (217-377)
	20 (15-28)
	1,172 (842-1,637)
	2.34 (1.76-3.07)
	0.17 (0.12-0.23)
	9.55 (6.84-13.36)
	1.09 (0.86 to 1.32)
	0.03 (-0.24 to 0.31)
	0.15 (-0.11 to 0.42)


	Central Asia
	286 (240-341)
	25 (22-28)
	1,445 (1,285-1,632)
	2.07 (1.74-2.48)
	0.19 (0.17-0.21)
	10.48 (9.33-11.83)
	486 (395-593)
	27 (23-32)
	1,610 (1,343-1,910)
	1.93 (1.57-2.35)
	0.11 (0.09-0.13)
	6.42 (5.36-7.61)
	-0.23 (-1.05 to 0.60)
	-2.08 (-2.74 to -1.41)
	-1.86 (-2.53 to -1.18)


	Central Europe
	1,135 (971-1,306)
	63 (59-69)
	3,715 (3,357-4,129)
	3.50 (3.00-4.03)
	0.20 (0.18-0.21)
	11.55 (10.44-12.84)
	943 (778-1,112)
	26 (23-29)
	1,705 (1,434-2,010)
	2.90 (2.39-3.43)
	0.08 (0.07-0.09)
	5.24 (4.39-6.19)
	-0.86 (-1.05 to -0.67)
	-3.33 (-3.54 to -3.12)
	-2.81 (-3.02 to -2.61)


	Central Latin America
	541 (478-618)
	60 (55-66)
	3,366 (3,060-3,730)
	1.59 (1.41-1.81)
	0.18 (0.17-0.20)
	9.92 (9.05-10.94)
	1,993 (1,650-2,382)
	110 (94-128)
	6,427 (5,430-7,589)
	2.86 (2.37-3.42)
	0.16 (0.13-0.18)
	9.22 (7.79-10.89)
	1.90 (1.69 to 2.11)
	-0.43 (-0.77 to -0.08)
	-0.18 (-0.51 to 0.16)


	High-income Asia Pacific
	1,797 (1,414-2,268)
	41 (34-52)
	2,908 (2,348-3,751)
	3.67 (2.88-4.64)
	0.08 (0.07-0.11)
	5.94 (4.77-7.72)
	2,689 (2,086-3,508)
	28 (23-36)
	2,702 (2,024-3,700)
	5.57 (4.31-7.34)
	0.06 (0.05-0.07)
	5.59 (4.15-7.70)
	1.75 (1.11 to 2.39)
	-0.96 (-1.42 to -0.50)
	0.16 (-0.36 to 0.68)


	Central Sub-Saharan Africa
	41 (21-76)
	9 (5-16)
	475 (256-862)
	0.41 (0.21-0.75)
	0.09 (0.05-0.16)
	4.72 (2.58-8.47)
	148 (69-296)
	20 (9-40)
	1,113 (521-2,242)
	0.54 (0.26-1.08)
	0.08 (0.04-0.15)
	4.06 (1.91-8.09)
	0.93 (0.64 to 1.22)
	-0.56 (-0.70 to -0.42)
	-0.48 (-0.63 to -0.33)


	East Asia
	4,777 (3,411-6,166)
	418 (296-547)
	24,353 (17,201-32,120)
	1.63 (1.16-2.09)
	0.15 (0.10-0.19)
	8.26 (5.84-10.85)
	10,949 (7,890-16,774)
	272 (195-412)
	19,022 (13,145-28,903)
	2.80 (2.01-4.31)
	0.07 (0.05-0.10)
	4.90 (3.38-7.49)
	1.79 (1.66 to 1.93)
	-2.79 (-2.93 to -2.64)
	-1.99 (-2.13 to -1.84)


	Eastern Europe
	1,571 (1,427-1,757)
	63 (59-69)
	3,955 (3,549-4,451)
	2.77 (2.51-3.10)
	0.11 (0.11-0.12)
	7.06 (6.33-7.93)
	2,157 (1,841-2,536)
	51 (44-61)
	3,568 (2,937-4,375)
	3.58 (3.05-4.22)
	0.08 (0.07-0.10)
	5.94 (4.89-7.30)
	1.77 (0.90 to 2.65)
	-0.49 (-1.29 to 0.31)
	0.08 (-0.75 to 0.91)


	High-income North America
	2,483 (2,293-2,696)
	50 (48-53)
	3,762 (3,303-4,332)
	3.21 (2.97-3.49)
	0.07 (0.06-0.07)
	4.90 (4.30-5.63)
	4,256 (3,912-4,630)
	58 (55-61)
	4,996 (4,259-5,943)
	4.60 (4.23-5.01)
	0.06 (0.06-0.07)
	5.43 (4.63-6.45)
	1.33 (1.15 to 1.52)
	-0.03 (-0.16 to 0.10)
	0.49 (0.36 to 0.62)


	Eastern Sub-Saharan Africa
	880 (591-1,259)
	192 (129-277)
	11,351 (7,630-16,343)
	2.33 (1.57-3.33)
	0.52 (0.35-0.75)
	29.33 (19.84-42.17)
	3,141 (2,009-5,644)
	373 (244-664)
	22,843 (14,804-40,928)
	3.23 (2.08-5.78)
	0.39 (0.26-0.69)
	23.01 (14.98-41.12)
	0.74 (0.53 to 0.95)
	-1.30 (-1.48 to -1.12)
	-1.16 (-1.34 to -0.98)


	North Africa and Middle East
	1,633 (1,172-2,415)
	90 (64-139)
	5,585 (3,971-8,623)
	2.48 (1.79-3.67)
	0.14 (0.10-0.22)
	8.41 (5.99-12.95)
	8,156 (6,023-1,0847)
	196 (149-263)
	14,110 (10,369-19,187)
	5.06 (3.74-6.73)
	0.12 (0.09-0.16)
	8.80 (6.47-11.97)
	2.72 (2.56 to 2.88)
	-0.13 (-0.25 to -0.01)
	0.47 (0.34 to 0.61)


	Oceania
	12 (7-20)
	1 (1-2)
	74 (40-118)
	0.93 (0.52-1.50)
	0.10 (0.06-0.16)
	5.60 (3.06-8.94)
	36 (19-66)
	3 (1-5)
	160 (83-305)
	1.09 (0.57-2.01)
	0.08 (0.04-0.16)
	4.87 (2.52-9.29)
	0.32 (0.17 to 0.46)
	-0.59 (-0.63 to -0.54)
	-0.47 (-0.52 to -0.42)


	South Asia
	3,673 (2,742-5,174)
	611 (454-872)
	36,363 (26,976-51,820)
	1.53 (1.15-2.15)
	0.26 (0.19-0.37)
	14.96 (11.15-21.27)
	16,419 (11,891-23,303)
	1,380 (1,003-1,941)
	84,402 (60,512-120,598)
	3.38 (2.45-4.78)
	0.29 (0.21-0.40)
	17.31 (12.43-24.61)
	2.67 (2.59 to 2.74)
	0.32 (0.21 to 0.42)
	0.47 (0.35 to 0.58)


	Southeast Asia
	2,536 (1,737-3,274)
	255 (174-320)
	14,593 (9,838-18,431)
	2.45 (1.70-3.13)
	0.26 (0.18-0.32)
	14.20 (9.71-17.81)
	8,935 (6,220-1,2134)
	426 (299-551)
	25,611 (17,970-33,778)
	4.67 (3.25-6.36)
	0.22 (0.15-0.29)
	13.35 (9.37-17.64)
	1.92 (1.78 to 2.06)
	-0.57 (-0.64 to -0.51)
	-0.31 (-0.38 to -0.24)


	Southern Latin America
	249 (187-327)
	21 (17-27)
	1,196 (943-1,508)
	2.09 (1.57-2.73)
	0.18 (0.14-0.22)
	10.01 (7.91-12.61)
	457 (339-608)
	19 (15-24)
	1,163 (886-1,527)
	2.46 (1.82-3.28)
	0.10 (0.08-0.13)
	6.28 (4.78-8.26)
	0.72 (0.45 to 0.98)
	-1.67 (-2.01 to -1.32)
	-1.30 (-1.64 to -0.97)


	Southern Sub-Saharan Africa
	158 (116-212)
	19 (14-25)
	1,100 (818-1,471)
	1.42 (1.05-1.90)
	0.18 (0.13-0.23)
	9.85 (7.35-13.09)
	392 (271-571)
	41 (27-62)
	2,336 (1,514-3,582)
	1.86 (1.29-2.70)
	0.20 (0.13-0.30)
	11.12 (7.25-16.96)
	1.52 (0.89 to 2.16)
	1.22 (0.62 to 1.83)
	1.24 (0.59 to 1.89)


	Tropical Latin America
	373 (327-428)
	42 (38-46)
	2,300 (2,063-2,586)
	1.08 (0.95-1.24)
	0.12 (0.11-0.14)
	6.68 (6.01-7.50)
	1,078 (951-1,238)
	63 (57-70)
	3,652 (3,245-4,137)
	1.64 (1.44-1.88)
	0.10 (0.09-0.11)
	5.57 (4.95-6.31)
	1.02 (0.71 to 1.32)
	-1.10 (-1.29 to -0.90)
	-0.86 (-1.08 to -0.65)


	Western Europe
	3,614 (3,136-4,174)
	121 (111-131)
	7,812 (6,898-8,929)
	3.61 (3.13-4.17)
	0.12 (0.11-0.13)
	7.82 (6.91-8.95)
	3,648 (3,115-4,284)
	57 (53-62)
	4,569 (3,787-5,557)
	3.23 (2.75-3.81)
	0.05 (0.05-0.05)
	4.06 (3.35-4.95)
	-0.10 (-0.56 to 0.36)
	-2.67 (-2.87 to -2.46)
	-1.88 (-2.15 to -1.61)


	Western Sub-Saharan Africa
	116 (78-168)
	21 (14-29)
	1,201 (812-1,717)
	0.32 (0.22-0.45)
	0.06 (0.04-0.08)
	3.22 (2.21-4.52)
	426 (278-664)
	48 (32-75)
	2,877 (1,870-4,504)
	0.41 (0.27-0.63)
	0.05 (0.03-0.07)
	2.71 (1.77-4.20)
	0.80 (0.68 to 0.91)
	-0.74 (-0.83 to -0.64)
	-0.59 (-0.68 to -0.49)


GBD, Global Burden of Disease; ASIR, age-standardized incidence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALY rate; DALYs, disability-adjusted life-years; EAPC, estimated annual percentage change; SDI, Socio-demographic index; UI, uncertainty interval; CI, confidence interval.


[image: Three line graphs labeled A, B, and C show trends from 1990 to 2020. Graph A displays age-standardized incidence rates (ASIR) for different Socio-demographic Index (SDI) levels, with the highest rates in high SDI regions. Graph B shows age-standardized mortality rates (ASMR), indicating declines over time, with global rates being consistently low. Graph C illustrates age-standardized disability-adjusted life year rates (ASDR), also showing a steady decline across all SDI levels. The global trend lines are marked in red, while others are color-coded by SDI classification.]
Figure 1 | Time trends in ASIR (A), ASMR (B), and ASDR (C) for thyroid cancer among women of childbearing age in the global and 5 SDI regions from 1990 to 2021. ASIR, age-standardized incidence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALYs rate; DALYs, disability-adjusted life-years; SDI, Socio-demographic index.
[image: Bar charts showing age-standardized rates per 100,000 population from 1990 and 2021 across various regions. Chart A presents incidence rates, Chart B shows mortality rates, and Chart C displays disability-adjusted life years (DALY) rates. Each region is compared with red bars for 1990 and blue bars for 2021, with error bars indicating variability. Regions include Southern Sub-Saharan Africa, Southeast Asia, and Western Europe, among others. Global comparisons are also included.]
Figure 2 | Histogram comparing the ASIR (A), ASMR (B), and ASDR (C) of thyroid cancer in women of childbearing age in 1990 and 2021 across the global, 21 regions, and 5 SDI regions. ASIR, age-standardized incidence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALYs rate; DALYs, disability-adjusted life-years; SDI, Socio-demographic index.
Globally, the disease burden of thyroid cancer among women of child-bearing age exhibits a significant age-related trend in 2021. When analyzed in 5-year age groups, the number and rate of new cases, deaths, and DALYs increased with age, peaking in the 45–49 age group (Figure 3). Specifically, the incidence rate in the 45–49 age group accounted for 30.8% of all age groups, mortality accounted for 34.2%, and DALYs accounted for 28.9%, highlighting the high concentration of risk, mortality, and health impact of thyroid cancer in this age group (Supplementary Figure 1). The temporal trend in thyroid cancer burden among women of child-bearing age at specific ages from 1990 to 2021 is shown in Figure 4.

[image: Bar charts illustrate data for three indicators across various age groups. Chart A shows incidence numbers, B depicts death numbers, and C represents disability-adjusted life years (DALYs). Bars increase with age, from 15-19 to 45-49 years, with corresponding error bars and rates depicted in pink.]
Figure 3 | Double plot of age-specific burden of thyroid cancer in women of childbearing age, incidence and age-standardized incidence rate (A), deaths and age-standardized mortality rate (B), DALYs and age-standardized DALYs rate (C), in 2021. DALYs, disability-adjusted life years; UI, uncertainty interval.
[image: Six line charts labeled A to F display trends over time from 1990 to 2020 for various age groups. Charts A, C, and E show increasing trends in incidence, death numbers, and disability-adjusted life years respectively across age groups. Charts B, D, and F display incidence, death rates, and disability-adjusted life years per 100,000 population, with mixed or stable trends. Each chart uses different colors for age groups from fifteen to forty-nine years.]
Figure 4 | Time trends in incidence (A, B), death (C, D), and DALYs (E, F) for age-specific thyroid cancer among women of childbearing age in the global from 1990 to 2021. DALYs, disability-adjusted life-years.

3.2 5 SDI regional level

Among the five SDI regions, the highest number of new thyroid cancer cases among women of child-bearing age in 2021 was observed in the Middle SDI region (22,327) and the lowest was in the Low SDI region (6,009) (Table 1). Compared to 1990, all regions showed an increase, with the Low SDI region experiencing the fastest growth at 292.127% and the High SDI region experiencing the slowest growth at 60.868%. The region with the highest ASIR was the High SDI region (4.75/100,000) and the lowest was the Low SDI region (2.42/100,000). From 1990 to 2021, the ASIR increased in all SDI regions, with the Middle SDI region showing the most significant increase, with an EAPC of 2.36 (Table 1; Figures 1, 2).

The regions with the highest number of deaths and DALYs were both the Low-middle SDI region, with 1,140 deaths and 68,877 DALYs, respectively, and the lowest were in the High SDI region (200 deaths and 16,546 DALYs) (Table 1). Compared to 1990, the Low-middle SDI, Low SDI, and Middle SDI regions showed increasing trends, whereas the High SDI and High-middle SDI regions showed negative growth. The Low SDI region had the highest ASMR and ASDR per 100,000 population, the High SDI region had the lowest ASMR (0.07/100,000), and the High-middle SDI region had the lowest ASDR (5.88/100,000). From 1990 to 2021, the ASMR and ASDR per 100,000 population increased in the Low-middle SDI region, whereas they decreased in the other SDI regions, with the High-middle SDI region showing the largest decrease, with EAPCs of -2.09 and -1.40, respectively (Table 1; Figures 1, 2).


3.3 21 GBD regional level

Among the 21 GBD regions, in 2021, the regions with higher numbers of new thyroid cancer cases among women of child-bearing age were East Asia (10,949), Southeast Asia (8,935), North Africa, and the Middle East (8,156), while the lower regions were the Caribbean (288), Central Sub-Saharan Africa (148), and Oceania (36). The regions with higher ASIR per 100,000 population were High-income Asia Pacific (5.57), North Africa and the Middle East (5.06), and Southeast Asia (4.67), while Western Sub-Saharan Africa (0.41), Central Sub-Saharan Africa (0.54), and Oceania (1.09) had the lowest rates (Table 1; Figure 2).

The regions with higher numbers of deaths were South Asia (1,380), Southeast Asia (426), and Eastern Sub-Saharan Africa (373), while the regions with lower numbers of deaths were Southern Latin America (19), Australasia (4), and Oceania (3). The regions with higher age-standardized mortality rates per 100,000 population were Eastern Sub-Saharan Africa (0.392), South Asia (0.286), and Southeast Asia (0.221), while Australasia (0.045), Western Sub-Saharan Africa (0.047), and Western Europe (0.050) had the lowest rates (Table 1; Figure 2).

The regions with higher DALYs were South Asia (84,402), Southeast Asia (25,611), and Eastern Sub-Saharan Africa (22,843), while the regions with lower DALYs were Central Sub-Saharan Africa (1,113), Australasia (337), and Oceania (160). The regions with higher age-standardized DALYs rates per 100,000 population were Eastern Sub-Saharan Africa (23.01), South Asia (17.31), and Southeast Asia (13.35), while Central Sub-Saharan Africa (4.06), Western Europe (4.06), and Western Sub-Saharan Africa (2.71) had the lowest rates (Table 1; Figure 2).

From 1990 to 2021, the ASIR for thyroid cancer among women of child-bearing age showed a decreasing trend in Central Europe, with an EAPC of -0.863, while it remained stable in Western Europe and Central Asia. An increasing trend was observed in all the other regions. Meanwhile, the ASMR showed an increasing trend in Southern Sub-Saharan Africa and South Asia, with EAPCs of 1.223 and 0.316, respectively, while it remained stable in the Caribbean and High-income North America. A decreasing trend was observed in all the other regions. In terms of ASDR, Southern Sub-Saharan Africa showed the most significant increase, with an EAPC of 1.239, while Central Europe showed the most significant decrease, with an EAPC of -2.813. High-income Asia Pacific, the Caribbean, Eastern Europe, Australasia, and Central Latin America showed stable trends (Table 1; Figure 2).


3.4 Country level

At the country level in 2021, the country with the highest number of new thyroid cancer cases among women of child-bearing age was India (11,727), followed by China (10,017), and the United States (3,938). The country with the highest number of deaths was India (928), followed by Pakistan (334) and China (251). Similarly, India also had the highest number of DALYs (56,440), followed by Pakistan (20,614) and China (17,517) (Figure 5; Supplementary Table 1).

[image: Global heatmaps display variations in different health-related rates across countries. Panel A shows Age-Standardized Incidence Rates (ASIR), Panel B illustrates Age-Standardized Mortality Rates (ASMR), and Panel C presents Age-Standardized Disability-Adjusted Life Year Rates (ASDR). Each panel includes detailed regional maps for Caribbean, Persian Gulf, Balkan Peninsula, Southeast Asia, West Africa, Eastern Mediterranean, and Northern Europe. Color gradients range from blue (lower rates) to red (higher rates).]
Figure 5 | ASIR (A), ASMR (B), and ASDR (C) of thyroid cancer in women of childbearing age across 204 countries worldwide in 2021. ASIR, age-standardized incidence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALYs rate; DALYs, disability-adjusted life-years.
Similarly, Saudi Arabia had the highest ASIR of thyroid cancer per 100,000 population among women of child-bearing age, with a rate of 13.07, followed closely by Libya (11.73) and Vietnam (9.83). From 1990 to 2021, Saudi Arabia (EAPC=4.92), Iran (4.51), and Vietnam (4.49) have exhibited notable upward trends and swiftest growth rates in this regard. Regarding the ASMR per 100,000 population, Ethiopia led to a rate of 0.63, followed by Zimbabwe (0.62), and Pakistan (0.57). From 1990 to 2021, Zimbabwe (EAPC = 3.87), Lesotho (3.85), and Guam (2.92) demonstrated the fastest increase in ASMR. As for the ASDR per 100,000 population, Ethiopia topped the list at a rate of 37.27, followed by Pakistan (34.60) and Zimbabwe (34.41). Between 1990 and 2021, Zimbabwe (EAPC = 3.89), Lesotho (3.86), and Guam (3.17) showed the most rapid increases in ASDR (Supplementary Table 1; Supplementary Figures 2, 3).


3.5 The association between thyroid cancer burden and SDI

From 1990 to 2021, across the 21 GBD regions, the ASIR of thyroid cancer displayed a positive correlation with the SDI, indicating a gradual upward trend (r=0.7434, p<0.001). In stark contrast, both ASMR and ASDR exhibited negative correlations with SDI, suggesting a slow downward trend (r=-0.3652, -0.1877, both p<0.001). As the SDI increased globally, the ASMR and ASDR remained relatively stable, whereas the ASIR notably increased, surpassing the expected levels over the past three decades (Figure 6).

[image: Three scatter plots labeled A, B, and C compare health metrics against the Socio-Demographic Index (SDI). Plot A shows the incidence rate, plot B the death rate, and plot C the DALY rate per 100,000 population. Data points represent various global regions with a legend specifying each region's marker and color. Each plot includes a trend line with shaded confidence intervals, indicating the relationship between SDI and health metrics.]
Figure 6 | Correlation between thyroid cancer in women of childbearing age in ASIR (A), ASMR (B) and ASDR (C) and SDI globally in 21 GBD regions from 1990 to 2021. ASMR, age-standardized mortality rate; ASDR, age-standardized DALY rate; GBD, global burden of disease study; DALYs, disability-adjusted life-years.
Similarly, in 2021, across 204 countries and territories, the ASIR of thyroid cancer was positively correlated with the SDI, pointing to a gradual increase in incidence among higher SDI populations. Conversely, both ASMR and ASDR were negatively correlated with SDI (r=-0.430, -0.3035, both p<0.001) (Figure 7).

[image: Three scatter plots (A, B, C) show different health statistics against the Socio-Demographic Index (SDI) for various countries. A depicts incidence rate, B depicts death rate, and C depicts DALY rate per 100,000 population. Countries are labeled, and trends show a distribution pattern along the SDI axis. All plots include a shaded trend line.]
Figure 7 | Correlation between thyroid cancer in women of childbearing age in ASIR (A), ASMR (B) and ASDR (C) and SDI across 204 countries worldwide from 1990 to 2021. ASMR, age-standardized mortality rate; ASDR, age-standardized DALY rate; GBD, global burden of disease study; DALYs, disability-adjusted life-years.

3.6 Bayesian prediction model

By 2035, there has been a notable increase in the incidence, mortality, and DALYs associated with thyroid cancer among women of child-bearing age globally (Figure 8). Specifically, the ASIR of thyroid cancer has been rising annually since 2021, increasing from 3.36/100,000 to 4.30/100,000 by 2035, with an EAPC of 1.68. Among these, the increase in incidence is most notable among women aged 45-49, rising from 7.20/100,000 in 2021 to 9.15/100,000 by 2035, with an EAPC of 1.77 (Figure 8; Supplementary Figure 4). However, despite the significant increase in incidence, there has been no notable change in ASMR and ASDR for thyroid cancer, suggesting that although the number of cases has increased, improvements in treatment efficacy and survival rates may have reduced mortality and the burden of DALYs (Supplementary Figures 5, 6).

[image: Six line graphs labeled A to F depict trends and projections from 1990 to 2035. Graphs A, C, and E show an increase in the number of arthritis, OA, and HA cases respectively. Graphs B, D, and F illustrate the age-standardized rates (ASR) per 1,000 population for RA, OA, and HA, with varying trends. All graphs highlight a clear upward projection post-2020 with shading indicating confidence intervals.]
Figure 8 | Predictions of the burden of thyroid cancer in women of childbearing age for 2035: Incidence and age-standardized incidence rate (A, B), deaths and age-standardized mortality rate (C, D), DALYs and age-standardized DALYs rate (E, F), based on global data; DALYs, disability-adjusted life-years.

4 Discussion


4.1 Evolution of the global burden of thyroid cancer

The results of this study clearly demonstrate that since 1990, there has been a significant global increase in the number of new cases, deaths, and DALYs due to thyroid cancer among women of child-bearing age. Specifically, the number of new thyroid cancer cases has increased by 156.86%, a trend that may be closely related to global population growth, aging, increased environmental exposure, changes in lifestyle, and continuous advancements in diagnostic techniques (13, 14). Additionally, the development of imaging technologies such as ultrasonography has greatly improved the detection rate of thyroid cancer, becoming one of the significant factors contributing to the surge in case numbers (15–17). While overdiagnosis and overtreatment may contribute to the increasing trend of thyroid cancer, it is noteworthy that these factors may not fully explain the upward trend (7). However, despite a significant rise in age-standardized incidence rates, there has been a decline in age-standardized mortality and DALYs rates, which likely reflects advancements in early detection systems and therapeutic efficacy (16, 18). Specifically, in upper-middle and high-income countries, improved diagnostic protocols for primary tumors and lymph node metastases have enabled timely interventions, contributing to survival rates comparable to the general population (19). This progress underscores the importance of prioritizing investments in early detection infrastructure, particularly for identifying metastatic spread.

The study found that the burden of thyroid cancer among women of child-bearing age varies significantly across different age groups, with a gradual increase as age increases. The incidence rate, mortality rate, and proportion of DALYs were highest in the 45–49 age group. This phenomenon may be related to hormonal fluctuations during the perimenopausal period, age-related changes in the thyroid structure, and the high detection rate resulting from frequent health examinations (16, 20–25). Therefore, implementing screening and prevention strategies for thyroid cancer among women in this age group is particularly important.


4.2 Association between regional disparities and SDI

There are significant regional disparities in the global burden of thyroid cancer among women of child-bearing age, which is consistent with the findings of Gong et al. (26) and Cheng et al. (27). Our study revealed that East Asia, Southeast Asia, North Africa, and the Middle East have the highest incidence rates, while Western Sub-Saharan Africa and Oceania have relatively lower incidence rates. Notably, neighboring regions with similar SDI levels often cluster in trends of thyroid cancer outcomes, underscoring the pivotal role of SDI in capturing contextual disparities in healthcare access and diagnostic practices (28). The regions with the highest mortality rates are concentrated in East Sub-Saharan Africa, South Asia, and Southeast Asia, which face challenges in their health care systems. Importantly, even modest economic improvements in low-resource settings may lead to a marked increase in thyroid cancer detection rates, reflecting enhanced diagnostic capacity rather than true biological risk escalation (28). A study (29) on the risk of thyroid cancer among Ontario and Canadian residents found that immigrants from Southeast Asia and East Asia have significantly higher incidence rates of thyroid cancer than immigrants from other regions and non-immigrants. Specifically, the risk ratio for thyroid cancer among Southeast Asian immigrants is as high as 2.66 times, and 1.87 times for East Asian immigrants compared to non-immigrants. These differences are attributed to various factors, including genetics, environment, nutrition, and regional variations in diagnostic protocols for thyroid nodule assessment (28, 29). Studies have suggested that differences in isoflavone and antioxidant vitamin intake significantly contribute to the relative attributable risk of thyroid cancer among Southeast Asian women (30).

Furthermore, there are notable disparities in the burden of thyroid cancer across the different SDI regions. This study finds that the Middle SDI regions have the highest number of new cases, while the Low SDI regions experience the most rapid growth. Notably, both Low-middle SDI and Low SDI regions showed an increasing trend in deaths and DALYs. In Low SDI regions, limited medical resources and weaker screening and diagnostic capabilities may lead to more undetected or unreported cases, underestimating the actual incidence rates (31). Additionally, high environmental exposure risks, such as air pollution and poor drinking water quality, may increase the incidence of thyroid cancer in these regions (32). The burden of thyroid cancer among aging populations has also significantly increased, indicating that these groups may lack effective health interventions (31). Furthermore, low healthcare investment and unequal resource distribution exacerbate inadequate management of thyroid cancer and other diseases, leading to increased mortality rates (31). International collaborative research emphasizes the importance of identifying relevant factors and effectively managing the global burden of thyroid cancer (31).

It is critical to acknowledge that while thyroid cancer incidence is rising disproportionately in women, these tumors often exhibit less aggressive biological behavior compared to those in men—a disparity potentially linked to hormonal influences on tumorigenesis and immune microenvironment regulation (33). Further exploring this gender difference, recent studies highlight its correlation with socioeconomic development: in high SDI regions, where advanced diagnostic tools are more accessible, the incidence gap between genders widens (34). This may reflect estrogen receptor imbalances and sex hormone interactions, which are exacerbated by socioeconomic factors (31). Notably, the SDI index also correlates with thyroid cancer outcomes: as economic development improves, incidence rates rise due to increased detection of indolent tumors, while mortality and DALYs decline—a pattern underscoring the dual role of medical progress in both overdiagnosis and effective disease management (31).


4.3 Comparative analysis at the national level

At the national level, in 2021, India, China, and the United States ranked among the top in terms of new cases, deaths, and DALYs due to thyroid cancer, primarily because of their large population bases, varying levels of economic development, and healthcare resource availability. Studies (35, 36) indicate that from 2006 to 2014, the ASR of thyroid cancer among women in India increased from 2.5 to 3.5 per 100,000 individuals (a 37% increase). Approximately 51% of thyroid cancer cases among Indian women may be overdiagnosed, with this proportion reaching 74% among women under 35 years of age, 50% among those aged 35 to 54 years, and 30% among those aged 55 to 64 years. In China, the incidence and mortality rates of thyroid cancer have shown an upward trend between 2005 and 2015, particularly in urban areas (27). In 2015, China reported approximately 200,700 newly diagnosed thyroid cancer cases, accounting for 34.23% of all new global cases (4). Additionally, the mortality rate of thyroid cancer in China was relatively low, with an estimated 7,900 deaths in 2015. The incidence rate in urban areas is higher than that in rural areas, and the standardized incidence rate in eastern regions is higher than that in central and western regions (4). In the United States, the incidence of thyroid cancer has also been rising since 1973, from 3.6 cases per 100,000 individuals to 8.7 in 2002 (37). In 2015, there were approximately 62,450 new cases of thyroid cancer and 1,950 deaths in the United States (38). The incidence of thyroid cancer in the United States significantly increased between 1992 and 2017, especially among women (39). Despite the rising incidence, the mortality rate of thyroid cancer has remained relatively stable, likely due to advancements in early diagnosis and treatment (38).

Countries such as Saudi Arabia, Libya, and Vietnam have experienced rapid increases in new cases, potentially linked to rapid economic and social development and increased diagnostic efforts (40). Conversely, Ethiopia, Zimbabwe, and Pakistan have higher mortality rates and DALYs due to thyroid cancer. According to a study on the cancer burden in Ethiopia published in 2022, the country reported 2,500 new cases of thyroid cancer in 2019, with an ASMR of 1090 per 100,000 population, 28,680 DALYs, and an ASDR of 50.7 per 100,000 population (41). In Zimbabwe and other sub-Saharan African countries, iodine deficiency is considered a significant factor contributing to thyroid cancer (42). Areas with iodine deficiency generally have higher incidence rates of thyroid cancer, while regions like Thailand and Sudan have experienced declines in thyroid cancer incidence due to increased iodine intake (42). Despite these challenges, progress is being made in the treatment and management of thyroid cancer globally, including the discovery of new therapies and targets, providing patients with more treatment options (42). However, the distribution of these advancements is uneven among countries, particularly in resource-limited countries or regions such as Ethiopia, Zimbabwe, and Pakistan, which still face significant challenges in healthcare resources, diagnostic technologies, and health insurance. Therefore, improving thyroid cancer management capabilities in these countries or regions requires multifaceted efforts, including improving iodine nutrition status, strengthening early screening and diagnostic capabilities, and providing more medical resources and support (43). These measures will help reduce thyroid cancer mortality and DALYs in these countries or regions, thereby improving patient quality of life and overall health status.


4.4 Future trend predictions and challenges

The incidence of thyroid cancer varies significantly across regions and periods. According to the predictions from Bayesian age-period-cohort models, the ASIR among women of child-bearing age has been increasing annually since 2021, while there have been no notable changes in ASMR and ASDR. This indicates that the incidence of thyroid cancer varies significantly across different geographical areas and time spans. For instance, in Canada, the ASIR of thyroid cancer among women has increased nearly six-fold over 43 years, from 3.9 per 100,000 individuals to 23.4 (13). This data aligns with the trends predicted by our models, further confirming the persistent upward trend in thyroid cancer incidence.

Upon a deeper analysis of these predictions, we can readily discern their complex public health implications. On one hand, the continuing rise in incidence necessitates intensified efforts in thyroid cancer prevention and control, particularly among high-risk populations. By implementing more precise early screening strategies and effective interventions, we aim to curb the disease at its early stages, thereby fundamentally reducing the overall incidence of thyroid cancer (44). On the other hand, the stable mortality and DALYs levels suggest that we should further optimize existing diagnostic and treatment pathways, enhance treatment efficiency and quality, and ensure that every thyroid cancer patient receives timely and appropriate care, ultimately maximizing survival time and improving quality of life (4, 45). However, this also raises concerns about over-diagnosis, which may lead to unnecessary treatment and psychological distress for patients (46). Therefore, we must carefully distinguish whether the observed trends genuinely reflect improvements in health outcomes or are merely artifacts of increased diagnostic scrutiny (47, 48).

To address these challenges, prevention and control measures must be strengthened, especially among high-risk populations (49). Identifying and targeting high-risk groups, such as those with genetic susceptibility or specific environmental exposures, can optimize the effectiveness of screening programs (49, 50). With the expansion of active surveillance, stricter biopsy criteria, and updated guidelines, the continuing upward trend in thyroid cancer incidence may be curbed in the future (26, 51, 52).

Furthermore, it is important to acknowledge the limitations of the Bayesian model employed. The accuracy of these predictions depends on the variables included and potential confounding factors not considered, thus introducing uncertainties into the predictions (53, 54). Therefore, continuous monitoring and validation of these models are crucial for refining future predictions and informing public health strategies (54).


4.5 Limitations and future directions of the study

Despite providing a comprehensive analysis of the global burden of thyroid cancer among women of child-bearing age, this study had certain limitations. First, while we identified epidemiological trends linked to SDI and diagnostic practices, the study does not provide etiological explanations for the observed disparities, such as molecular mechanisms or gene-environment interactions. Moreover, due to the GBD database’s classification at the organ-system level, we were unable to stratify results by thyroid cancer subtypes (e.g., papillary, follicular, medullary, anaplastic), which exhibit marked differences in clinical behavior and prognosis. This limitation may obscure important heterogeneity in disease burden and outcomes across subtypes.

The quality and completeness of the data may vary across regions, and diagnostic criteria and methods may change over time—factors that could introduce bias in cross-regional comparisons. Critically, these limitations underscore the need for standardized data collection protocols and longitudinal studies to validate causal inferences. Future research should integrate multidatabase approaches to enable subtype-specific analyses and explore molecular epidemiological factors driving subtype diversity, thereby refining prevention and treatment strategies.

To address these gaps, targeted prevention and control strategies should prioritize improving diagnostic capacity in low-SDI regions and integrating molecular epidemiology into future research designs, thereby reducing mortality and DALYs through more precise risk stratification.


5 Conclusions

The global burden of thyroid cancer among women of child-bearing age has undergone significant changes over the past 30 years, with a notable increase in incidence and slight decline in mortality and DALYs rates. Regional and national disparities, particularly the availability of national healthcare infrastructure for thyroid cancer screening and treatment, remain closely tied to SDI levels and directly shape the observed variations in outcomes. The accuracy and completeness of international cancer registries further influence our understanding of these disparities and the prioritization of global health interventions. As the global population ages and thyroid cancer incidence continues to rise, optimizing national healthcare systems—especially in low-SDI regions—through strengthened screening programs, equitable treatment access, and data transparency will be critical to reducing mortality and DALYs. Simultaneously, enhancing international data-sharing standards and collaboration is essential to address the evolving global burden of thyroid cancer and ensure equitable progress in prevention and care.
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