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IMPORTANCE Thyroid cancer is more common in women than in men, but the associated
causes of these differences are not fully understood.

OBJECTIVE To compare sex-specific thyroid cancer rates in the US to the prevalence of
subclinical thyroid cancer at autopsy.

DATA SOURCES Data on thyroid cancer incidence and mortality by sex among US adults
(�18 years) were extracted from the National Cancer Institute’s Surveillance, Epidemiology,
and End Results Program (SEER) data for 1975 to 2017. Embase, PubMed, and Web of
Science databases were searched for studies on the prevalence of subclinical thyroid cancer
at autopsy of men and women, from inception to May 31, 2021.

STUDY SELECTION The Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) reporting guideline was used to perform a systematic search for articles reporting
the prevalence of subclinical thyroid cancer in autopsy results of both women and men.
Of 101 studies identified, 8 studies containing 12 data sets met inclusion criteria; ie, they
examined the whole thyroid gland, stated the number of thyroids examined, and reported
results by sex. Excluded studies reported thyroid cancer in Japan after the atomic bombs
or Chernobyl after the nuclear disaster; did not examine the whole thyroid gland or had
incomplete information on thyroid examination methods; or did not report rates by sex.

DATA EXTRACTION AND SYNTHESIS Thyroid cancer incidence and mortality data by sex,
histologic type, and tumor size were extracted from SEER. The inverse variance
heterogeneity model was used to meta-analyze the prevalence and the odds ratio of
subclinical thyroid cancer by sex from 8 studies (12 data sets) on thyroid cancer prevalence
in autopsy results.

MAIN OUTCOMES AND MEASURES Incidence and mortality of thyroid cancer, by histologic
type and tumor size; prevalence of thyroid cancer in autopsy results.

RESULTS In 2017, 90% of thyroid cancers diagnosed were papillary thyroid cancer (PTC)
and in 2013 to 2017, the women to men incidence ratio for small (�2 cm) PTC was 4.39:1.
The incidence ratio approached 1:1 as cancer type lethality increased. The ratio of thyroid
cancer mortality by gender was 1.02:1 and remained stable from 1992 to 2017. Results of
the meta-analysis showed that the pooled autopsy prevalence of subclinical PTC was 14%
in women (95% CI, 8%-20%) and 11% in men (95% CI, 5%-18%). The pooled odds ratio
of subclinical PTC in women compared with men was 1.07 (95% CI, 0.80-1.42).

CONCLUSIONS AND RELEVANCE This cohort study and meta-analysis found that the belief that
women get thyroid cancer more often than men is an oversimplification. The gender disparity
is mostly confined to the detection of small subclinical PTCs, which are equally common in
both sexes at autopsy but identified during life much more often in women than men. As the
lethality of the cancer type increases, the ratio of detection by gender approaches 1:1. This
phenomenon may be associated with gender differences in health care utilization and
patterns of clinical thinking and can harm both women, who are subject to overdetection,
and men, who may be at risk of underdetection.
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I n the late 1970s and early 1980s in the US, thyroid ultra-
sonography and needle biopsy were introduced and ad-
opted for evaluation of thyroid nodules. Ultrasonography

improved visualization and needle biopsy became especially
valuable because through it physicians could better differen-
tiate benign from malignant lesions—better than any radionu-
clide or other imaging technique then or since has been able
to do.1 The goal of these technologies was to advance detec-
tion and diagnostic precision. However, beginning in the early
1990s in the US, new cases of thyroid cancer, which had been
rare, more than tripled in incidence without showing any ben-
efit in lower mortality.2-4 This phenomenon has been mir-
rored in many other countries around the world.2,3,5,6 In the
US, thyroid cancer is now the fifth most commonly diag-
nosed cancer in women and the ninth most common in men,
and is projected to be the most common cancer diagnosed in
people 15 to 29 years old in 2021.7

Papillary thyroid cancers (PTCs) often exist subclinically.
Autopsy results indicate that approximately 11% of people have
1 or more PTC foci in the thyroid gland or in a nearby lymph
node.8-10 These are individuals who died of other causes, not
knowing that they had thyroid cancer. The rapidly rising in-
cidence rates of thyroid cancer have been attributed to detec-
tion of this subclinical disease reservoir.2 Research has con-
firmed that the broad availability and use of ultrasonography
to find nodules and guide needle biopsy procedures have cor-
related with rising detection rates.2,11-13 More detailed diag-
nostic practices in pathology departments have likely also con-
tributed, along with new technology to aid surgeons in safely
performing thyroid surgery.14,15 Safer surgery makes it easier
to resolve questions about the level of threat that a thyroid nod-
ule poses by surgically removing it when biopsy results are
inconclusive.14,15 However, there are also concerns that there
may be a concurrent true increase in the incidence of thyroid
cancer, given that among patients presenting with advanced
disease at diagnosis, there has been an increase in mortality.4

Detailed analyses of incidence and mortality patterns may help
answer some of these questions, and an important place to
begin is in examining differences by gender.

Thyroid cancer has always been more common in women
than men, but the differences have become even more pro-
nounced in recent years as incidence has increased in the US
and many other countries. To date, investigations of biologi-
cal causes of gender-specific differences in thyroid cancer have
been inconclusive.3,16,17 We analyzed US incidence and mor-
tality data for women and men for the major thyroid cancer
histologic types and tumor size categories and performed a
meta-analysis by sex to investigate prevalence rates of sub-
clinical thyroid cancer in the results of whole thyroid gland
autopsy in individuals with no known thyroid disease.

Methods
Cohort Study of Thyroid Cancer Incidence and Mortality
Data Sources
Thyroid cancer incidence data for 1975 to 2017 were ex-
tracted from the National Cancer Institute’s Surveillance,

Epidemiology, and End Results Program–9 Registries (SEER;
www.seer.cancer.gov), which collects and provides population-
based data on cancer incidence in the US from 1975 to the pre-
sent, including histologic type and initial treatment. For analy-
ses of tumor size, we used January 1, 1983, as the start date
because that was when SEER started collecting these data.

Data on annual thyroid cancer mortality (all histologic types
combined) for 1975 to 2017 were extracted from the Center
for Disease Control and Prevention’s National Vital Statistics
System (NVSS), which collects data on the underlying cause
of death reported on death certificates filed by each state. Es-
timates of thyroid cancer mortality by histologic type from 1992
to 2017 were obtained from SEER using the incidence-based
mortality data. Patients whose incident cancers are captured
in SEER are followed-up until death, regardless of their place
of residence at the time of death.

Thyroid Cancer Definitions
All thyroid cancer incidence and mortality rates were re-
ported per 100 000 individuals and were age-adjusted to the
year 2000 US standard population. Included cancer cases were
defined as those with “thyroid” as the site of origin (Interna-
tional Classification of Diseases for Oncology, 3rd Revision, code
73.9). By convention, the SEER system includes in the cohort
only the first matching record; therefore, if a person has had
more than 1 cancer, their case is only included if the cancer of
interest was the first cancer (ie, a patient diagnosed with a thy-
roid cancer after previously having had a lung cancer would
not be included). Detailed definitions of the groupings for his-
tologic type, cancer stage, and tumor size are described in
eTable 1 in the Supplement. Cancers with missing stage data
were excluded from both the numerator and the denomina-
tor. Cancer tumor size was captured using 3 different vari-
ables during the study period as described in eTable 1 in the
Supplement. Despite changing variables over time, all coding
rules for tumor size measurement have remained the same,
so comparisons across variables were expected to be valid.
Cases were excluded if tumor size data were missing or if they
were listed as “no mass; no tumor found.”

Statistical Analysis
Thyroid cancer incidence and mortality rates and 95% CIs
were calculated using SEER*Stat, version 8.3.9 (Surveillance

Key Points
Question How does thyroid cancer risk vary by sex?

Findings The cohort study in this comparison study found that
the current ratio of small (�2 cm) papillary thyroid cancer (PTC)
incidence in women to men is 4.39:1, and the meta-analysis found
that pooled odds ratio of subclinical PTC at autopsy in women
compared with men is 1.07. The incidence rate ratio decreased as
cancer lethality increased; and thyroid cancer mortality ratio by
sex (women to men) was 1.02:1.

Meaning Gender differences in thyroid cancer are mostly
confined to the detection of small PTCs; the incidence of more
lethal types of thyroid cancer, thyroid cancer mortality, and
subclinical cancer are similar by gender.
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Research Program, National Cancer Institute). Incidence trends
in women and men were examined over time, including sub-
analyses by histologic type, tumor stage, and tumor size. To
minimize variations owing to small case numbers, incidence
rates by histologic type were averaged across 5-year inter-
vals. To calculate incidence ratios of women to men (W:M)
and 95% CIs, the average rate in women was divided by the
average rate in men for a given time period.

Overall annual thyroid cancer mortality rates in 1975 to
2017 were calculated using data from the NVSS. Histologic-
type–specific thyroid cancer mortality was calculated in SEER
using incidence-based mortality data from 1992 to 2017. The
choice to use 1992 to begin the incidence-based mortality es-
timates was based on the analysis that by 1992, the incidence-
based mortality rate in SEER approximated that of the NVSS,
indicating the SEER data source had matured—it approxi-
mated US thyroid cancer mortality. To calculate W:M mortal-
ity ratios, the average mortality rate in women was divided
by the average mortality rate in men for a given time period.

Meta-analysis of Subclinical Thyroid Cancer Prevalence
at Autopsy
A systematic search following the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) reporting
guideline18 was performed to identify articles reporting the
prevalence of subclinical thyroid cancer in autopsy results of
both women and men. We reproduced the search strategy
described in the 2016 meta-analysis by Furuya-Kanamori and
colleagues8 and updated it through May 31, 2021. Methods are
described fully in the original article and in the eMethods in
the Supplement.

Data Sources
Autopsy prevalence data for subclinical thyroid cancer were
derived from a systematic search of Embase, PubMed, and Web
of Science databases from inception to May 31, 2021. A manual
search was also performed of articles cited within each in-
cluded text, articles that cited included studies, and those iden-
tified by the “related articles” function in Google Scholar. De-
tails of the search strategy and results from the updated search
are available in the eMethods of the Supplement.

Study Inclusion Criteria
To meet the inclusion criteria, a study had to have examined
the whole thyroid gland, as well as have reported the number
of thyroid glands examined and the subclinical thyroid can-
cer autopsy prevalence for both women and men. A study was
excluded if it did not report rates by sex; if its information on
the methods used to examine the thyroid gland were incom-
plete; if the participants had a known history of thyroid
pathology at the time of death; or if its findings were related
to the atomic bombing of Japan or the Chernobyl nuclear
disaster.

Study Quality Assessment
The studies were assessed using the Hoy and colleagues19 qual-
ity assessment checklist for prevalence studies,20 which con-
sists of 9 safeguards, 4 of which are for external validity and

5 for internal validity. While external validity safeguards are
not usually considered to safeguard against bias, an excep-
tion is made for prevalence and incidence studies because
external validity safeguards do not affect the bias of the preva-
lence results.19

Statistical Analysis of Included Studies
Studies were independently reviewed for eligibility by 2 re-
viewers (L.D. and K.L.) using the same inclusion and exclu-
sion criteria as the 2016 systematic review8 (eFigure 1 in the
Supplement). Data were extracted from the articles meeting
inclusion criteria for this analysis from May 1, 2019, to May 31,
2021. Statistical analyses were performed using Rayyan QCRI,
version 0.1.0 (Qatar Computing Research Institute); P values
were 2-tailed and statistical significance was defined as P < .05.

The pooled prevalence of subclinical thyroid cancer was
estimated by sex. The double arcsine square root transforma-
tion was used to stabilize the variance of the prevalence.21 For
ease of interpretation, the results were reported after back-
transformation. Given that differences in population charac-
teristics (eg, age, proportion of women, comorbidities) were
expected across studies, the pooled prevalence odds ratio was
estimated to identify differences in subclinical thyroid can-
cer prevalence by sex within studies.22 Both analyses were con-
ducted using the inverse variance heterogeneity model of
meta-analysis.23 For the prevalence odds ratio, the Doi plot and
LFK index were used to examine the association between
estimated effects and a measure of study size. Symmetry (no
association) usually implies a lower likelihood of reporting
biases (eg, publication bias).24

Ethics Approval
The US Department of Veterans Affairs Institutional Review
Board for Northern New England has deemed studies using
deidentified, publicly available data (eg, published autopsy
studies and SEER data) to be exempt from review and to not
require informed consent in accordance with the Common
Rule. Permission to access and use the SEER data was ob-
tained through a data use agreement with the SEER program.

Results
Thyroid Cancer Incidence and Mortality
Thyroid cancer diagnoses began to rise rapidly in the 1990s,
peaking at 22.4 cases per 100 000 women and 7.8 per 100 000
men in 2013 (Figure 1), an increase driven by PTC diagnoses.
During 1975 to 1989, papillary was the histologic type of 75%
to 80% of thyroid cancers diagnosed, and by the period from
2010 to 2017, it was 90%. Women were affected more than men
by this trend: between 1975 and 2017, PTC incidence grew by
13.3 cases per 100 000 women (from 4.6 to 17.9 cases or 389%)
compared with 4.3 cases per 100 000 men (from 2.2 to 6.5 cases
or 295%).

Table 1 illustrates the disparity in diagnosis rates by gen-
der; the greatest disparity was for small PTCs. Between 1983
and 2017, women were diagnosed with small localized PTCs
at a ratio of 4.28:1 compared with men. The ratio decreased
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when larger and higher stage PTCs were included (2.41:1).
Underlying rates used to calculate the ratios are shown in
eTables 2A and 2B in the Supplement.

Overall, annual thyroid cancer mortality data from the
NVSS for 1975 to 2017 ranged from 0.4 to 0.6 per 100 000
women and 0.3 to 0.6 per 100 000 men. From 1992 to 2017,
the average annual W:M mortality ratio was 1.02:1 (Table 1).
We used the SEER incidence-based mortality data for 1992
to 2017 to obtain more detailed estimates of thyroid cancer
mortality by histologic type. Mortality for thyroid cancers
categorized as papillary ranged from 0.11 to 0.29 per 100 000
for women and 0.12 to 0.28 per 100 000 for men, with a W:M
ratio during that time period of 0.96:1. Evaluating cancers for
the years when data on tumor size and stage became avail-
able and consistent (SEER staging methodology changed in
2016, and estimates for 2016-2017 are too unstable/small to
report), the incidence-based mortality rate for small (≤2 cm)

localized PTCs was 0.003 per 100 000 between 1992 and 2015.
This compares to a mortality rate of 0.084 per 100 000 for all
other PTCs, and 0.19 per 100 000 for all remaining thyroid
cancer histologic types (medullary, anaplastic, and follicular)
during the same time period.

Figure 2 illustrates how detection ratios by sex compare
when analyzed by thyroid cancer size and histologic type
over time. Across 2 time periods, from 1983 to 1987 and 2013
to 2017, the W:M detection ratio for small localized PTCs
started at 3.5:1 in 1983 and ended at 4.39:1 in 2017. The W:M
ratios either remained stable or decreased over time for all
other PTC sizes and stages, follicular and Hurthle cell, med-
ullary, and anaplastic thyroid cancers. As the relative lethal-
ity of the cancer increased, the detection ratio moved closer
to 1:1, with medullary and anaplastic cancers diagnosed
more equally between sexes or slightly more in men during
some time periods.

Prevalence of Subclinical Thyroid Cancer
Table 2 summarizes the findings of the updated systematic re-
view and meta-analysis for studies reporting the prevalence
of PTC in autopsy results. Of the 35 original studies identified
by the prior systematic review,8 12 study populations in
8 studies9,25-31 were identified in which thyroid cancer preva-
lence was reported by sex and the whole thyroid gland was
examined during the autopsy procedure. The updated search
from November 1, 2015, to May 31, 2021, identified 3 articles
for full-text review; however, 1 article did not report thyroid
cancer cases by sex and the other 2 were conference abstracts
whose authors did not respond to our requests for their data.
No additional qualifying studies were identified by a manual
search of references, citations, and related articles.

Of the 8 studies, 6 implemented all internal validity safe-
guards; however, all missed at least 1 external validity safe-
guard and 4 studies missed 2 or more. The most common
missed safeguard was the autopsy service receiving individu-
als who closely represented the national population. A de-
tailed assessment is reported in eTable 3 in the Supplement.

Figure 1. Thyroid Cancer Incidence and Mortality Trends by Sex,
1975 to 2017
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Table 1. Women to Men Ratios of Thyroid Cancer Incidence,
Mortality, and Prevalence

Measure and years
Women to men ratio
(95%CI)

Incidence ratio, 1983-2017

All thyroid cancers 2.75:1 (2.73-2.76)

PTC 2.97:1 (2.95-2.99)

Small (≤2 cm), localized, papillary 4.28:1 (3.96-4.65)

All other size and stages, papillary 2.41:1 (2.30-2.52)

Mortality ratio, 1992-2017

All thyroid cancers 1.02:1 (1.015-1.020)

PTC 0.96:1 (0.95-0.97)

Prevalence (autopsy) odds ratio, 1975-2017

Subclinical PTC 1.07:1 (0.80-1.42)

Abbreviation: PTC, papillary thyroid cancer.

Source: Surveillance, Epidemiology, and End Results Program (www.seer.
cancer.gov), SEER*Stat Database, 9 Registries, Surveillance Research
Program, National Cancer Institute, released April 2021 based on the
November 2020 submission.

Figure 2. Women to Men Diagnosis Ratio of Thyroid Cancer
by Type, 1983 to 2017
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In the 12 pooled study populations (n = 2302; 877 wom-
en; 1425 men), the autopsy prevalence of subclinical PTC was
14.0% (95% CI, 8.4%-20.3%) in women and 10.8% (95% CI,
4.7%-17.9%) in men (Figure 3A). The test for interaction re-
vealed that the difference in prevalence between women and
men was not statistically significant (P = .49; Figure 3A), ie,
there was no evidence of subgroup effect by sex.

Examining the distribution within the 8 individual stud-
ies, none had a difference in risk of subclinical PTC between
sexes. The within-study prevalence odds ratio in women com-
pared with men was 1.07 (95% CI, 0.80-1.42) indicating that
the prevalence of subclinical PTC was similar between women
and men (Figure 3B). The Doi plot was symmetrical (LFK in-
dex, −0.31) suggesting that the association between esti-
mated effects and a measure of study size was similar to what
might be expected to occur by chance (see eFigure 2 in the
Supplement).

Discussion
We are all taught in medical school that women get thyroid can-
cer more often than men. While technically true, we show in
this study that this statement is an oversimplification. The gen-
der disparity in thyroid cancer incidence in the US is mostly
confined to the detection of small subclinical PTCs. As of 2017,
women were diagnosed with small localized PTCs at a ratio of
4.39:1 compared with men. This meta-analysis of the preva-
lence of subclinical PTC at autopsy demonstrates no statisti-
cally detectable difference by sex: 14% in women (95% CI, 8%-
20%) and 11% in men (95% CI, 5%-18%), with a prevalence odds
ratio of 1.07 (95% CI, 0.80-1.42).

Among other thyroid cancer sizes and histologic types, as
the lethality of the cancer type increased, the incidence rate
ratio moved closer to 1:1. Medullary- and anaplastic-type thy-
roid cancers, which have 5-year survival rates of 89% and <10%
respectively,32,33 are diagnosed only slightly more often in
women than in men. The mortality ratio by sex is also near 1:1
(W:M ratio, 0.96:1 for PTC and 1.02:1 for all thyroid cancers).

These findings have important implications for all gen-
ders. Small PTCs, diagnosed over 4 times more frequently in
women than men, are the type most likely to be differentially
identified by diagnostic practices given the large reservoir of
subclinical papillary cancers. Thyroid cancer incidence may
be more common in women because of our patterns in clini-
cal thinking—clinicians have been taught to look for it more
often in this population. This self-perpetuating cycle of look-
ing more often in women, and subsequently finding disease,
has adverse effects for all genders. Women are more likely to
have small subclinical cancers detected, for which the ben-
efits of aggressive treatment are unclear and potential harms
and adverse effects are substantial, given what we know about
the natural history and high likelihood of survival for early-
stage PTC.34 Meanwhile, men are at risk of being diagnosed
later than they might have otherwise been because thyroid can-
cer was placed lower in the differential diagnosis. The prior
analysis of autopsy data8 has established that the underlying
prevalence of subclinical thyroid cancer discovered at au-
topsy has not changed over time.

It is not just that we look for thyroid cancer more often in
women than men, however. There are also differences in health
care utilization patterns. Research shows that women seek and
utilize health care more often than men do, even when con-
trolling for reproductive health visits.35,36 This generates more
opportunities to find thyroid nodules and diagnose thyroid can-
cer. Among the Medicare population, the use of thyroid ultra-
sonography as a first imaging study increased from 2002 to
2013, with its use associated with patients who were women.11

Women are also more likely than men to be referred for thy-
roid ultrasonography by general practitioners for poorly-
defined concerns (eg, fatigue, menstrual disturbance).37 The
use of thyroid ultrasonography as a tool to evaluate ill-
defined symptoms can lead to the detection of small thyroid
cancers that do not explain the patient’s presenting symp-
tom—a pathway to detection that has been termed the diag-
nostic cascade.38

Some experts have proposed that thyroid cancer is more
common in women than men because of reproductive and hor-

Table 2. Study Populations Included in a Meta-analysis of Thyroid Cancer Prevalence at Autopsy

Source Country

Men Women

Total
cases

Subclinical
papillary
carcinoma,
No. (%)

Total
cases

Subclinical
papillary
carcinoma,
No. (%)

Fukunaga and Yatani,30 1975 Canada 62 3 (4.8) 38 3 (7.9)

Fukunaga and Yatani,30 1975 Colombia 446 23 (5.2) 161 11 (6.8)

Fukunaga and Yatani,30 1975 US 140 29 (20.7) 108 31 (28.7)

Fukunaga and Yatani,30 1975 Japan 59 16 (27.1) 43 13 (30.2)

Fukunaga and Yatani,30 1975 Poland 56 2 (3.6) 54 8 (14.8)

Seta and Takahashi,31 1976 Japan 181 27 (14.9) 198 32 (16.2)

Harach et al,29 1985 Finland 53 23 (43.4) 48 13 (27.1)

Komorowski and Hanson,28 1988 US 86 3 (3.5) 52 2 (3.8)

Ottino et al,9 1989 Argentina 59 8 (13.6) 41 3 (7.3)

Thorvaldsson et al,27 1992 Iceland 160 12 (7.5) 39 2 (5.1)

Martinez-Tello et al,26 1993 Spain 66 16 (24.2) 34 6 (17.6)

Neuhold et al,25 2001 Austria 57 6 (10.5) 61 4 (6.6)
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monal factors. Weak results and discrepant data have charac-
terized numerous in vitro and animal studies probing the link
between estrogen and thyroid cancer, with reviews conclud-
ing that a link has not been established, although some obser-
vations and mechanisms proposed show thyroid tissue sen-
sitivity to estrogen and estrogen-like compounds.17,39 On
a population level, some investigations have suggested a pos-
sible link between thyroid cancer risk and factors such as re-

cent pregnancy, history of infertility, abnormal menstrual
cycles, and history of breast cancer.17,40-43 However, a system-
atic review conducted in 2012 found that no reproductive or
hormonal factors were consistently associated with thyroid
cancer risk.44 Authors instead suggested that higher rates of
thyroid cancer might be attributable to greater health care en-
gagement and likelihood for nonspecific evaluations during
care for other medical and reproductive conditions.42,44

Figure 3. Meta-analysis for Autopsy Prevalence of Subclinical Papillary Thyroid Cancer by Sex

Autopsy prevalenceA

0 0.3 0.50.40.2
Prevalence (95% CI)

0.1

Weight,
%Study or subgroup

Men

Prevalence
(95% CI)

2.7Fukunaga and Yatani,31 1975, Canada 0.05 (0.01-0.12)
19.3Fukunaga and Yatani,31 1975, Colombia 0.05 (0.03-0.07)
6.1Fukunaga and Yatani,31 1975, US 0.21 (0.14-0.28)
2.6Fukunaga and Yatani,31 1975, Japan 0.27 (0.16-0.39)
2.4Fukunaga and Yatani,31 1975, Poland 0.04 (0.00-0.10)
7.8Seta and Takahashi,32 1976, Japan 0.15 (0.10-0.21)
2.3Harach et al,30 1985, Finland 0.43 (0.30-0.57)
3.7Komorowski and Hanson,29 1988, US 0.03 (0.00-0.09)
2.6Ottino et al,9 1989, Argentina 0.14 (0.06-0.24)
6.9Thorvaldsson et al,28 1992, Iceland 0.08 (0.04-0.12)

61.8Men subgroup: Q = 99.72, P = 0, I2 = 89% 0.11 (0.05-0.18)

2.9Martinez-Tello et al,27 1993, Spain 0.24 (0.15-0.35)
2.5Neuhold et al,26 2001, Austria 0.11 (0.04-0.20)
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1.7Fukunaga and Yatani,31 1975, Canada 0.08 (0.01-0.19)
7.0Fukunaga and Yatani,31 1975, Colombia 0.07 (0.03-0.11)
4.7Fukunaga and Yatani,31 1975, US 0.29 (0.21-0.38)
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2.4Fukunaga and Yatani,31 1975, Poland 0.15 (0.06-0.26)
8.6Seta and Takahashi,32 1976, Japan 0.16 (0.11-0.22)
2.1Harach et al,30 1985, Finland 0.27 (0.15-0.41)
2.3Komorowski and Hanson,29 1988, US 0.04 (0.00-0.11)
1.8Ottino et al,9 1989, Argentina 0.07 (0.01-0.18)
1.7Thorvaldsson et al,28 1992, Iceland 0.05 (0.00-0.15)

38.2Women subgroup: Q = 51.20, P = 0, I2 = 79% 0.14 (0.08-0.20)

1.5Martinez-Tello et al,27 1993, Spain 0.18 (0.06-0.33)
2.7Neuhold et al,26 2001, Austria 0.07 (0.01-0.14)

Within study odds ratios, men to womenB

Weight,
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(95% CI)

2.6Fukunaga and Yatani,31 1975, Canada 1.69 (0.32-8.81)
12.8Fukunaga and Yatani,31 1975, Colombia 1.35 (0.64-2.83)
20.6Fukunaga and Yatani,31 1975, US 1.54 (0.86-2.76)
9.3Fukunaga and Yatani,31 1975, Japan 1.16 (0.49-2.77)
2.8Fukunaga and Yatani,31 1975, Poland 4.70 (0.95-23.23)
22.7Seta and Takahashi,32 1976, Japan 1.10 (0.63-1.92)
10.0Harach et al,30 1985, Finland 0.48 (0.21-1.12)
2.1Komorowski and Hanson,29 1988, US 1.11 (0.18-6.85)
3.6Ottino et al,9 1989, Argentina 0.50 (0.13-2.02)
3.0Thorvaldsson et al,28 1992, Iceland 0.67 (0.14-3.11)

100.0Overall: Q = 11.96, P = .37, I2 = 8% 1.07 (0.80-1.42)

6.4Martinez-Tello et al,27 1993, Spain 0.67 (0.24-1.91)
4.0Neuhold et al,26 2001, Austria 0.60 (0.16-2.23)

0.1 101
OR (95% CI)

The dotted line in part A depicts
the overall meta-analysis estimate
of prevalence, 0.12 (both sexes
combined); in part B, it depicts an
odds ratio of 1.0 (no difference
between the sexes); and OR denotes
odds ratio.
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Study Strengths and Limitations
This present study has several strengths, including the use of
SEER data which is the best source of high-quality, population-
based cancer incidence and mortality data in the US. The meta-
analysis techniques we used were rigorous; however, we do
not know how or why the thyroid cancer cases captured in
SEER were detected, which somewhat limits our ability to make
inferences about subclinical detection vs symptomatic detec-
tion. Second, the autopsy studies were small and may not be
representative of all populations. Meta-analysis and assess-
ments of study quality, such as those we used, can overcome
some of these limitations.

Conclusions
Efforts to limit the detection of subclinical disease must be
balanced with the need to optimize detection of thyroid can-
cers that are likely to be more aggressive. Recent refine-
ments in treatment guidelines have been made to decrease
overtreatment, but many of these small asymptomatic can-
cers are currently treated the same way as those that come to
attention because of their larger size and/or more rapid
growth. As of 2017, 88% of patients with thyroid cancer were
still undergoing total thyroidectomy for small cancers,

although the guidelines suggested that hemithyroidectomy
was acceptable.45-49

The findings of the present study suggest that women may
benefit from guidelines aimed at promoting more focused use
of thyroid imaging. While men are also at risk of having sub-
clinical disease detected, they may be diagnosed with clinical
disease at later stages because they present for health care less
often and may have thyroid cancer placed lower in the differ-
ential than women with similar symptoms. The gender-
specific knowledge gained by this study should inform careful
selection of patients for thyroid evaluation and examination to
ensure that men and women are both receiving appropriate care.

These study findings demonstrate that the statement that
thyroid cancer is more common in women than in men has
been oversimplified. Small PTCs are detected much more
often in women than in men, but the prevalence of these sub-
clinical cancers at autopsy is not different. As the lethality of
the cancer type increases, the women-to-men incidence ra-
tio approaches 1:1. Mortality rates are also similar between
women and men. Systemic efforts should be made to limit the
harms that can come from the detection and aggressive treat-
ment of small low-risk PTCs, particularly in women. At the
same time, we should be aware of and attend to the more
aggressive thyroid cancers that are nearly equally as likely to
present in both men and women.
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