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ABSTRACT
Aim: To date, there has been no specific examination of suicide
rates and factors associated with suicide in thyroid cancer. The
aim of this study is to examine suicide incidence and associated
factors in thyroid cancer patients from 1973 to 2013.
Materials and methods: The Surveillance, Epidemiology,
and End Results (SEER) database of the National Cancer
Institute was queried to identify patients with thyroid cancer
from 1973 to 2013. Comparison data with the general US
population were derived from the Centers for Disease Control
and Prevention’s (CDC) National Center for Injury Prevention
and Control using the Web-based Injury Statistics Query
and Reporting System (WISQARS). Standardized mortality
ratios (SMRs) and multivariable logistic regression models
generated odds ratios (ORs) for the identification of factors
associated with suicide.
Results: Overall, 154 suicides among 168,339 patients were
identified. There was no statistically significant difference
in suicide rate with respect to age, marital status, median
household income, surgical intervention, stage at diagnosis, or
histologic subtype. On multivariable analysis male gender and
Caucasian race were associated with increased risk of suicide
with ORs of 5.39 and 3.17 respectively.
Conclusion: Race and gender appear to influence suicide
rates in patients with thyroid cancer. Females and whites
were more likely to commit suicide as noted previously. There
was no statistically significant relationship between suicide
and marital status, income, mode of radiation therapy, and
the role of surgical intervention. These results, coupled with
further studies and analyses, could be used to formulate a
comprehensive suicide risk factor scoring system for screening all cancer patients.
Clinical significance: Thyroid cancer is very treatable with
excellent long-term survival and outcomes. Improved screening
and risk factor stratification in these patients could decrease
the incidence of suicide in thyroid cancer patients.
Keywords: Mortality, Standardized mortality ratio, Suicide,
Surveillance epidemiology and end results database, Thyroid
cancer.
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INTRODUCTION
The incidence of thyroid cancer is one of the fastest
growing in recent years. According to the National
Cancer Institute, the incidence has more than doubled
since the 1970s. Some postulate the increase could be
secondary to identification of a large reservoir of subclinical papillary lesions that may never affect patient
health (overdiagnosis).1 However, not all epidemiological and clinical data support this hypothesis, and there
appears to be a true increase.1 Given the surge in incidence, numerous studies have examined socioeconomic
factors, psychosocial stressors, disparities, and quality of
life associated with thyroid cancer and its survivors. To
date, no study has examined suicide risk and incidence
associated with the disease.
Increased suicidal tendencies among cancer patients
have been well documented. Some studies have demonstrated patients with cancer have nearly twice the incidence
of suicide when compared with the general population.2
This is particularly interesting given that previous studies
have shown that suicide is strongly associated with cancer,
but not other disabling and potentially fatal conditions,
such as heart attack, hip fracture, or stroke.3 Early prevention of suicide in cancer patients becomes even more of
a priority given that 36% of patients will commit suicide
within 1 year of diagnosis, and one-third of these patients
will do so within the first month.4 Given the aforementioned risk for suicide in cancer patients, the National
Comprehensive Cancer Network (NCCN) developed the
Distress Management Guidelines to provide a means for
the rapid assessment of patients for emotional distress and
depression in the office. This screening tool is required
for all NCCN member cancer centers.
There has been no specific examination of suicide
rates and factors associated with suicide in thyroid
cancer. The aim of this study is to examine suicide incidence and associated factors in thyroid cancer patients
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from 1973 to 2013 using the SEER database. The literature has demonstrated a perceived lack of support and
high levels of distress among thyroid cancer survivors,
especially those diagnosed at a younger age.5,6 This
combined with the fact that most thyroid cancers are
very treatable suggests the importance of identifying
psychosocial stressors and risk factors for suicide among
thyroid cancer patients.

MATERIALS AND METHODS
The SEER database of the National Cancer Institute was
queried to identify patients with all types of thyroid
cancer. The SEER database reports data on incidence,
prevalence, and survival within registries comprising
specific geographic areas representing 30% of the US
population, and the population covered by SEER is
comparable to the general US population with regard
to measures of poverty and education. The study cohort
consists of patients from all 18 registries comprising the
SEER database. Mortality and demographic data from
1973 to 2013 from the SEER database were included.
Comparison data with the general US population were
derived from the CDC’s and National Center for Injury
Prevention and Control using WISQARS.
Demographic variables of interest included sex, age at
diagnosis (by decade), race, income, and marital status.
Clinical and pathologic variables included stage at diagnosis, primary site, receipt of surgical therapy, receipt of
radiation therapy, and tumor histopathology. The primary
outcome was suicide as the cause of death. Standardized
mortality ratios and their 95% confidence intervals (95%
CIs) were calculated, and multivariable logistic regression
models generated ORs for the identification of factors
associated with suicide in thyroid malignancy. Statistical
analysis was done using statistical analysis software (SAS,

Cary, NC) and figures were prepared with GraphPad
Prism 6 (San Diego, California).

RESULTS
Overall, 154 suicides among thyroid cancer patients were
identified. This represents 0.7% of 23,356 deaths in thyroid
cancer patients in the SEER data set. In addition to suicide,
the other major causes of death are also broken down in
Graph 1. Of the patients committing suicide, almost half,
72 (47%), were over 80 years old. There was no statistically significant difference in suicide rate with respect to
age, marital status, median household income, surgical
intervention, or histologic subtype. Of those committing
suicide, 64% were male and 94% were white. The odds of
males committing suicide were 5.4 times that of females
(95% CI: 3.8–7.5). The odds of whites committing suicide
were 3.2 times that of non-whites (95% CI: 1.7–6.0). Table 1
summarizes SMRs for the most consistently reliable
demographic data.

Graph 1: Forest plot of SMR in thyroid cancer patients

Table 1: Incidence of suicide among patients with thyroid cancer by demographic characteristics
Demographics
Thyroid
Sex
Male
Female
Age (years)
≤39
40–49
50–59
60–69
70–79
≥80
Race
African-American
White
Other
Unknown

100

Number of
suicides
154

Person–years
1367749

Suicide rate per 100,000
person–years
11.00

SMR
0.59

95% CI
0.50–0.69

98
56

313001
1054748

0.22
0.04

0.85
2.17

0.69–1.03
1.64–2.78

44
30
4
1
3
72

523367
323265
29817
19410
11227
460663

0.058
0.065
0.093
0.036
0.186
0.109

0.65
0.27
0.57
0.25
1.50
0.50

0.48–0.86
0.19–0.38
0.18–1.38
0.01–1.23
0.38–4.08
0.40–0.63

2
144
8
1

76491
1136060
144621
–

0.018
0.088
0.038
–

0.11
0.71
0.23
–

0.02–0.37
0.60–0.83
0.11–0.43
–
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Graph 2: Major causes of death in thyroid cancer

worse outcomes in black patients and those of low socioeconomic status with thyroid cancer, our data failed to
reveal those as statistically significant risk factors for
suicide among thyroid cancer patients.10
While our study is limited in its retrospective nature,
no other studies, especially with this number of thyroid
cancer patients, have examined suicide in this subset of
patients. Unfortunately, we were not able to examine
the concomitant incidence of preexisting psychiatric
disease and thyroid disease in these patients. Given the
large control sample from the CDC-WISQARS database,
however, we feel any small degree of inherent bias regarding certain preexisting risk factors can be reasonably
assumed to be negligible.

CONCLUSION
Stage at diagnosis did not have a statistically significant relationship to suicide, although there was a higher
frequency of suicides among patients with Stage IV
disease. As seen in Graph 2, SMRs for patients with
thyroid cancer were 2.17 for females (95% CI, 1.64–2.78),
0.85 for males (95% CI, 0.69–1.03), 0.11 for AfricanAmericans (95% CI, 0.02–0.37), 0.71 for whites (95% CI,
0.60–0.83), and 0.23 for other races (95% CI, 0.11–0.43).
On multivariable analysis, male gender and Caucasian
race were associated with increased risk of suicide with
ORs of 5.39 (95% CI, 3.89–7.49) and 3.17 (95% CI, 1.67–6.02)
respectively.

DISCUSSION
To our knowledge, this is the first study to examine the
relationship between suicide and thyroid cancer. Suicide
has been demonstrated to be increased in the general
cancer population as mentioned earlier. Furthermore,
suicide has been shown to be a cause of early death in the
cancer patient population. Additionally, the incidence of
thyroid cancer, especially well-differentiated (papillary,
follicular, Hurthle cell), is increasing faster than any other
cancer.4 Multiple studies have demonstrated the financial
and psychosocial ramifications of cancer in patients along
with detrimental effects on quality of life.5-8 Perhaps even
more alarming, financial insolvency related to cancer
diagnosis, treatment, and surveillance has been shown
to be a risk factor for early mortality in cancer patients.9
A couple of interesting trends were noted upon completion of our study. First, females with thyroid cancer
were almost twice as likely to commit suicide as females
in the general population, SMR 2.17 (95% CI: 1.64–2.78).
Secondly, the odds of whites committing suicide were 3.2
times that of non-whites (95% CI: 1.7–6.0). Surprisingly,
higher stage at diagnosis did not correlate with increase
suicide risk. Although previous studies demonstrated

To summarize, race and gender appear to influence
suicide rates in patients with thyroid cancer. Females
and whites were more likely to commit suicide as noted
previously. There was no statistically significant relationship between suicide and marital status, income, mode of
radiation therapy, and the role of surgical intervention.
Certainly, the incidence of suicide in thyroid cancer
patients from the SEER database over the 40-year time
was small (0.7% of deaths). Given how treatable thyroid
cancer is, particularly the well-differentiated subtypes, we
feel these deaths from suicide may represent preventable
deaths. With increased awareness, better support infrastructure, and improved emphasis on treating the thyroid
cancer patient in a multidisciplinary fashion, suicide rates
in thyroid cancer patients, and perhaps all cancer patients,
could almost certainly be reduced. This is particularly
imperative given the fact that the rate of early suicide after
diagnosis of cancer is high, while the 5-year survival in
all patients with thyroid cancer is excellent. The American
Cancer Society reports 5-year survival for all stages is 98%.
Our study is an important step in identification of
evidence-based risk factors associated with suicide
among patients with thyroid cancer. Furthermore, this
study emphasizes how critical it is to continue improving screening strategies and management algorithms
for patients with risk certain factors and psychosocial
stressors. These results, coupled with further studies and
analyses, could be used to formulate a comprehensive
suicide risk factor scoring system for screening all cancer
patients. The new evidence-based risk factor scoring
model could subsequently improve on, or be incorporated
into, the NCCN Distress Management Guidelines.

Clinical Significance
The incidence of thyroid cancer has increased significantly in recent years. Most thyroid cancers are very treat-
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able with excellent long-term survival and outcomes. As
such, suicide in thyroid cancer patients is a devastating
outcome. Improved screening and risk factor stratification
in these patients could decrease the overall incidence of
suicide in thyroid cancer patients.
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