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In 2016, we co- authored a Review for Nature Reviews 
Endocrinology, entitled ‘The changing incidence of 
thyroid cancer’1. In this Review (cited 332 times accord-
ing to Google Scholar, as of 18 August 2020), we dis-
cussed the rising incidence of thyroid cancer in the 
USA and much of the rest of the world and the probable 
reasons behind the changes. The timing of our Review 
coincided with major shifts in thinking about the epide-
miology, aetiology and clinical management of thyroid 
cancer, and we covered many of the key points raised at 
the 2015 Endocrine Society conference symposium on 
this topic (C.M.K. was a speaker and J.A.S. was the mode-
rator). Bringing together our different areas of expertise 
(epidemiology, clinical thyroidology and endocrine sur-
gery), we sought to provide a balanced, comprehensive 
discussion on the topic from both a public health and 
clinical perspective. In addition to discussing the impor-
tant role of overdiagnosis in the rising rates of thyroid 
cancer worldwide, we also highlighted factors, such as 
obesity, that might have contributed to a true increase in 
the occurrence of this disease, particularly in the USA.

By 2016, the contribution of overdiagnosis to thyroid 
cancer incidence trends was well recognized. In the USA, 
the incidence of thyroid cancer, particularly papillary thy-
roid cancer (PTC), increased rapidly for several decades, 
beginning in the early 1980s, with an increasing propor-
tion of smaller and early- stage versus larger and more 
advanced PTCs1. These trends were largely attributed 
to the more widespread use of diagnostic imaging and 
fine- needle aspiration biopsies of thyroid nodules since 
the 1980s and 1990s. Despite this shift towards diagno-
sis of tumours at reduced risk of disease recurrence or 
disease- specific mortality, there was also evidence of an 
increasing proportion of patients being treated aggres-
sively with thyroidectomy along with radioactive iodine 
(RAI) ablation or RAI therapy2,3. At the same time, the 
substantial adverse psychological, financial and health 
consequences of overdiagnosis and overtreatment of 
thyroid cancer were becoming increasingly apparent.

Recognizing the urgent need to reverse these tre-
nds, between 2009 and 2017, the American College of 

Radiology, the American Thyroid Association (ATA) and 
the US Preventive Services Task Force issued strong recom-
mendations against biopsy of very small thyroid nodules 
and those lacking suspicious features and screening of thy-
roid cancer in the asymptomatic population4,5. For the first 
time, the 2015 ATA guidelines discussed use of molecular 
testing for nodules with indeterminate cyto logy to circum-
vent diagnostic surgery. For tumours lacking suspicious or 
aggressive features, alternative ‘less is more’ management 
strategies were called out, including active surveillance for 
papillary thyroid microcarcinomas, thyroid lobectomy as 
an alternative to total thyroidectomy for low- risk differ-
entiated thyroid cancer and use of reduced administered 
activities (doses) of RAI5. In 2017, the ATA recommended 
a terminology change for noninvasive encapsulated folli-
cular variant of PTC, from a malignant to an in situ neo-
plasm, owing to its excellent prognosis6. The extent to 
which changing clinical guidelines have or will influence 
trends in thyroid cancer incidence and mortality in the 
USA and elsewhere might not be fully apparent for several 
more years; however, the statistically significant decline in 
thyroid cancer incidence in the USA from 2015 to 2017 
suggests that these efforts have already had a major effect7.

Our Review also summarized evidence suggesting 
that enhanced detection, or overdiagnosis, could explain 
only about half of the rise in PTC incidence in countries 
such as the USA and Australia, due to the trends observed 
for larger and more advanced PTCs, as well as thyroid 
cancer mortality1. As a follow- up to this discussion, in 
2017, our research team published a comprehensive 
analysis of US cancer registry data, which confirmed that 
the increasing incidence of PTCs between the mid-1970s 
and mid-2010s was not exclusive to tumours that were 
small and localized at diagnosis and that the increase in 
incidence was accompanied by a more subtle but statis-
tically significant increase in thyroid cancer mortality8.  
We also found that the increase in thyroid cancer mortal-
ity was exclusive to patients diagnosed with PTC and was 
most apparent for those diagnosed with advanced PTC. 
Thus, in addition to overdiagnosis, we concluded that 
there appeared to be a true, concurrent increase in the 

Understanding the ever- changing 
incidence of thyroid cancer
Cari M. Kitahara1 ✉ and Julie A. Sosa2

This Comment article provides a behind- the- scenes perspective and update of our 2016 Review, 
which discussed possible factors contributing to thyroid cancer incidence trends worldwide.  
We also highlight promising research directions that are improving the understanding of thyroid 
cancer aetiology.

1Radiation Epidemiology 
Branch, Division of Cancer 
Epidemiology and Genetics, 
National Cancer Institute, 
Rockville, MD, USA.
2Department of Surgery, 
University of California San 
Francisco, San Francisco,  
CA, USA.

✉e- mail: kitaharac@ 
mail.nih.gov

https://doi.org/10.1038/ 
s41574-020-00414-9

C o m m e n t

  volume 16 | November 2020 | 617

mailto:kitaharac@
mail.nih.gov
mailto:kitaharac@
mail.nih.gov
https://doi.org/10.1038/s41574-020-00414-9
https://doi.org/10.1038/s41574-020-00414-9
http://crossmark.crossref.org/dialog/?doi=10.1038/s41574-020-00414-9&domain=pdf


www.nature.com/nrendo

occurrence of thyroid cancer. These results lent further 
support to the hypothesis that changes in the prevalence 
of modifiable risk factors might have at least partially 
contributed to observed trends in thyroid cancer in the 
USA, and possibly other countries as well.

We also discussed potential environmental and 
lifestyle- related factors that might have contributed to 
observed thyroid cancer incidence and mortality trends1. 
Since the publication of our Review, the evidence sup-
porting an association between obesity and increased risk 
of thyroid cancer, particularly PTC and anaplastic thy-
roid cancer, has continued to grow. For example, studies 
have shown that obesity might be more strongly asso-
ciated with the risk of PTC characterized by suspicious 
or aggressive tumour features than PTC lacking these 
features9. Combining information from cohort, survey 
and cancer registry data, our research team estimated that 
about 16% of all PTCs (63% of large PTCs) diagnosed in 
2013–2015 in the USA were attributable to overweight 
and obesity10. In the absence of overweight and obesity, 
PTC incidence trends would have been attenuated by 
about 14% (58% for large PTCs) (Fig. 1). These results 
suggest that public health measures aimed at minimizing 
excess weight might help to prevent the development of 
PTC, among numerous other health benefits.

Further progress towards a better understanding of  
thyroid cancer aetiology will require overcoming some 
of the inherent challenges of existing observational stud-
ies and original, outside- the- box thinking. Large, well- 
powered and carefully designed case–control and cohort 
studies are needed to precisely quantify associations 

between exposures and thyroid cancer risk; however, 
few such studies currently offer the ability to distinguish 
between true risk factors versus risk factors for overdiag-
nosis. One exception is the Queensland Thyroid Cancer 
Study9, in which clinical records, pathology data and 
tumour tissues were collected to obtain information about 
the method of initial thyroid cancer detection and diagnosis 
and characteristics of the tumours. This level of diagnostic  
information enables separate evaluation of exposure– 
disease relationships for higher-risk versus lower-risk thyroid  
cancers. Novel aetiological factors might yet be disco vered 
through exploration of rich, unique data resources and 
by investigating exposures occurring during potentially 
susceptible periods in the life course. Laboratory- based 
studies and observational studies with pre- diagnostic bio-
markers of exposure are also valuable in understanding 
biological pathways underlying observed associations. 
Finally, comprehensive descriptive epidemiological studies 
continue to play an understated but pivotal role, not only in 
guiding future clinical recommendations but in generating 
hypotheses regarding factors that might be contributing 
to changing incidence and mortality trends. Such stud-
ies could also be used to quantify the effect of the novel 
corona virus (COVID-19) pandemic on thyroid cancer 
diagnostic and treatment practices in 2020 and beyond.

In conclusion, we thank the editors of Nature Reviews 
Endocrinology for the opportunity to express our views on 
this topic, as well as the four peer reviewers who provided 
valuable feedback on our original Review. We hope that 
our previous and current commentaries inspire future 
descriptive, aetiological and clinical research on thyroid 
cancer and illustrate the value of multidisciplinary collabo-
rations among researchers sharing the common goals of 
thyroid cancer prevention and improved patient outcomes.
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Total papillary thyroid cancer Papillary thyroid cancers >4 cm

In
ci

de
nc

e 
ra

te
 p

er
 1

00
,0

00
 p

op
ul

at
io

n

1995–1997

1998–2000

2001–2003

2004–2006

2007–2009

2010–2012

2013–2015

2.5

2.0

1.5

1.0

0.5

0.0

50

40

30

20

10

0

Total Unrelated to obesity or overweight
Related to obesity or overweightPopulation attributable fraction

60

70

80

90

100

In
ci

de
nc

e 
ra

te
 p

er
 1

00
,0

00
 p

op
ul

at
io

n O
verw

eight and obesity population
attributable fraction (%

)

O
verw

eight and obesity population
attributable fraction (%

)

1995–1997

1998–2000

2001–2003

2004–2006

2007–2009

2010–2012

2013–2015

25

20

15

10

5

0

50

40

30

20

10

0

Fig. 1 | Age-standardized incidence rates of papillary thyroid cancer (overall and 
large (>4 cm) among people aged ≥60 years in the US Surveillance, Epidemiology, 
and End Results — 13 cancer registry program, 1995–2015). The rates of papillary 
thyroid cancer are shown as overall rates and have been stratified as attributable to 
overweight or obesity or as being unrelated to overweight or obesity. Annual population 
attributable fractions are based on relative risk estimates from the NIH–AARP Diet and 
Health Study and prevalence estimates of overweight and obesity among US adults  
aged ≥50 years from the National Health Interview Survey (1985−2005). The arrows 
represent the hypothetical reduction in the incidence rates for papillary thyroid cancer 
in the absence of overweight and obesity in the 10 years before the date of diagnosis. 
Please note the 10- fold difference in scale of the y axes. Adapted with permission from 
reF.10, Oxford University Press.
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