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ABSTRACT
There is evidence to suggest that breast and thyroid tumors occur

together in the same woman more often than would be expected by
chance. This study investigates the possibility that various known risk
factors for breast cancer also influence the risk of thyroid cancer in
women. Female residents of western Washington, in whom papillary,
follicular, or mixed thyroid cancer had been diagnosed between 1974 and
1979 (\ = 182), were interviewed regarding their medical and reproduc
tive histories. For comparison, a random sample of 389 women from the
same population were interviewed. Women who had a history of breast
cancer were almost 3 times (95% confidence interval, 0.78-7.9) more

likely to develop thyroid cancer than women with no such history.
However, a history of breast cancer in a woman's mother did not increase

her risk of thyroid cancer. Neither nullipari! >. infertility, late age at first
full-term pregnancy, early age at menarche, nor a history of abortion or
miscarriage before first full-term pregnancy appeared to influence the

occurrence of thyroid cancer. Increased weight was associated with an
increased risk of thyroid cancer; relative to women who weighed 52 kg
or less, those who weighed 60 kg or more had a 2.5-fold elevation in risk.

These findings suggest that while cancers of the breast and thyroid are
epidemiologically similar in a few ways, there are important differences
in a number of their risk factors.

INTRODUCTION
Several pieces of information suggest that a relationship

exists between the occurrences of thyroid and breast cancer.
Geographically, there is a trend toward increasing incidence of
breast cancer with increasing incidence of thyroid cancer (I).4

A higher than expected occurrence of breast and thyroid mul
tiple primary cancers was observed in Connecticut women from
1935 to 1978 (2) and in New York women from 1949 to 1962
(3). A geographic correlation between the incidences of goiter
and breast cancer has been seen (4, 5), and goiter has been
found to be a risk factor for some types of thyroid cancer (6-
11). Both thyroid and breast cancers occur more commonly in
women than in men (1). All the foregoing suggest that these
two neoplasms may have some etiologies in common.

The epidemiology of breast cancer has been studied exten
sively, with the following factors bearing a positive relationship
to occurrence in most studies: prior diagnosis of breast cancer;
family history of breast cancer; and several aspects of reproduc
tive history. The purpose of this paper is to investigate the
relationship between various "established" and suspected breast

cancer risk factors and the risk of thyroid cancer in women.

PATIENTS AND METHODS
During 1980-1981, women with thyroid cancer were identified

through the Cancer Surveillance System, a population-based tumor
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registry that has covered 13 counties in western Washington since
1974. Women eligible to participate in the study had been diagnosed
as having papillary, follicular, or mixed papillary-follicular cancer dur
ing 1974-1979, were between the ages of 18 and 80 years at the time
of diagnosis, lived in a residence that had a telephone, and could speak
English.

Of the total number of cases identified, living and dead, 182 of 282
(65%) completed a telephone interview. [In previous papers from these
data (6, 12), one 17-year-old case was included, making a total of 183
cases.] For each case interviewed, a search was made during 1980-1981
for 2 women, to serve as controls, who had the same telephone prefix
as the cancer case had (and hence lived in the same town or section of
a city) and who were between the ages of 18 and 80 years. From 677
household telephone numbers called by this method of random-digit

dialing, 478 eligible women were identified. Of the 478 eligibles, 389
women (82%) were interviewed. A more detailed description of case
and control selection has been published elsewhere (12).

The same trained interviewer obtained information from all partici
pants. Because cases and controls were approached differently, however,
the interviewer knew whether a particular respondent was a case or a
control, although she was not aware of the hypotheses being tested in
this study. The interview covered the participant's menstrual, repro

ductive, and medical histories prior to diagnosis. The following factors,
which have been found to be associated with risk of breast cancer (13)
were ascertained from thyroid cancer cases and controls: a history of
breast (or other) cancer in the respondents and their immediate rela
tives, number of full-term pregnancies, age at first full-term pregnancy,
history of infertility, age at menarche, age at menopause, history of
abortion, miscarriage, or use of oral contraceptives before first full-
term pregnancy, weight 5 years prior to interview, and height. [Total
history of use of oral contraceptives and other estrogens, as well as
previous radiation exposure and previous thyroid disease, have been
examined for these data and reported previously (6, 12).] Additional
information, including histology, stage, extent of disease, and date of
diagnosis, was also collected for the cases from data supplied by the
Cancer Surveillance System. "Exposure" for all variables refers to that

occurring prior to the date of diagnosis for the cases and prior to 1977
(the midyear of diagnosis of the cases) for the controls. On the average,
the interview took 10.8 min for cases and 9.2 min for controls.

Since thyroid cancer is often a slowly progressing disease that can
remain undetected for long periods of time, diagnosis of this disease
may be related to a woman's utilization of medical care. Women with

greater utilization of medical care may be different from others with
respect to menstrual and reproductive histories. Thus, an artificial
relationship between a factor and risk of thyroid cancer could appear.
To minimize this bias, all cases were asked how their tumors were
found. The possible answers to this question were combined to give
two categories: (a) the patient found the tumor; and (b) the physician
found the tumor. Analysis of all variables included separating cases
into these two groups to see if the "exposure" variables had the same

effect in the two groups.
The analysis includes relative risks and 95% confidence intervals for

variables that have been found to be risk factors for breast cancer.
Relative risks were estimated using the unconditional logistical regres
sion model (14). The potentially confounding variables were entered
into the regression model as stratified variables. Tests of the significance
of increasing case-control differences according to different levels of a
risk factor were calculated using the Mantel extension of the Mantel-

Haenszel method (15).
In all analyses, cases were divided into papillary, follicular, and

mixed papillary-follicular cancer, and then were combined. If the results
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differed by histological type, data are presented separately for the
different histologies, as well as all cases combined.

RESULTS

Cases and controls were similar for various demographic and
physical attributes, including place of birth, history of working
outside the home, religion, family history of thyroid disease,
and family history of cancer at any site (12). The telephone
prefix was found not to be a confounder in these data and was
ignored in the final analyses.

Women over the age of 40 years with a history of breast
cancer had a risk of developing thyroid cancer 2.7 times that of
women of similar age without such a history (Table 1) although
the 95% confidence interval included one. (Analysis was re
stricted to these older women, because no cases or controls
under age 40 reported a history of breast cancer.) The risk of
papillary cancer associated with having had prior breast cancer
was elevated by a factor of 4.5 (95% CI5 = 1.2, 16.0). Risk of

follicular cancer was also elevated in women who previously
had breast cancer (RR = 3.4), although the 95% CI included
one. However, no case of mixed papillary-follicular cancer
reported a history of breast cancer. When the analysis was
restricted to cases who had found their own tumors, the rela
tionship between history of breast cancer and risk of thyroid
cancer remained strong (RR = 4.0; 95% CI = 1.1-14.6).

Of the 13 cases and controls with a history of breast cancer,
only one woman reported a history of radiation exposure (a
risk factor for both thyroid and breast cancers), and that was a
case of papillary cancer. Two cases were diagnosed with breast
cancer in the same year in which they were diagnosed with
thyroid cancer; another developed thyroid cancer 3 years after
the breast cancer diagnosis. For the four remaining thyroid
cancer cases, the interval between diagnoses of breast and
thyroid cancer ranged from 3 to 20 years. None of the 13
subjects had a history of either goiter or thyroid nodules, two
factors that were found in our study to be strong risk factors
for thyroid cancer (6).

Cases (6%) and controls (3.7%) reported a maternal history
of breast cancer. Thus, a history of breast cancer in the respond
ent's mother increased her risk of any thyroid cancer only

slightly (RR = 1.5; 95% CI = 0.64-3.4). Women who had never
had a full-term pregnancy were at decreased risk of developing
follicular thyroid cancer (Table 2). For other histological types,
however, nulliparous women had a risk of thyroid cancer that
was similar to that in parous women.

Table 1 Percentage of women with a history of breast cancer: thyroid cancer
cases and controls

Table 2 Events of reproductive life: thyroid cancer cases and controls

Controls*
Cases*

All histologies
Papillary
Follicular
Mixed'No.17787

43
2024History

of
breast
cancer(%)3.48.1

11.6
10.0
0.0Relative

risk"2.7C

4.5'
3.4"

0.095%

confidence
interval0.78,

7.9
1.2, 16.0
0.55, 19.0
0.0, 6.3'

" Relative risk estimated by unconditional logistical regression model for odds

ratio.
* Age 40 years and over.
' Adjusted for age (three categories) and weight 5 years prior to interview (five

categories).
d Adjusted for age (three categories), weight (five categories), and numbers of

full-term pregnancies (four categories).
' Upper limit of confidence interval determined by Fisher's exact test (45).

No. of full-term preg
nancies*01-23-45+Age

at firstfull-termpregnancy113-1920-2425-2930+Menopause

before 40yrof
ageÂ¿Age

at menarche(yr)'9-1112-1314+Induced

abortionbeforefirst
full-term preg

nancy^Miscarriage
before first

full-termpregnancy^Used
oralcontraceptivesbefore

firstfull-termpregnancy*Weight

(kg) 5yearsprior
tointerview*S5253-5960-6667-7374+Cases

(%)53(29.1)65

(35.7)49
(26.9)15(8.2)24

(22.0)51
(47.0)16(14.7)18(16.5)87(14.9)30(16.7)95

(52.8)55
(30.6)182(1.7)182(5.0)49

(44.9)27(14.8)51

(28.0)44
(24.2)33(18.1)27(14.8)Controls(%)150(38.6)130(33.4)82(21.1)27

(6.9)48(21.2)109(48.2)49(21.7)20

(8.9)175(10.9)75(19.7)208

(54.7)97
(25.5)389(1.3)389

(4.5)89

(39.3)106

(28.0)120(31.7)65(17.2)43(11.4)45(11.9)95%

RRÂ°CI1.01.11.31.31.00.950.611.71.5

(0.62,3.2)1.01.2

(0.74,2.0)1.5
(0.83,2.6)0.83
(0.21,3.3)1.0

(0.45,2.4)1.5

(0.80,2.6)-1.01.62.52.82.2P

(Mantel
X2test

fortrend)0.220.440.100.001

5The abbreviations used are: CI, confidence interval; RR, relative risk.

" Relative risk estimated by unconditional logistical regression model for odds

ratio.
* Pregnancies lasting 6 months or more. Adjusted for age, weight, and educa

tion.
' Age at first pregnancy lasting 6 months or more. Parous cases and controls,

ages 30 and over. Adjusted for age, weight, and number of full-term pregnancies.
'' Age at natural menopause or bilateral oophorectomy. Women who had had

a hysterectomy but still had at least one ovary were classified as having menopause
at age 40 or over. Ages 40 and over only included. Adjusted for age, weight, and
age at first full-term pregnancy.

' Adjusted for age and weight. Two cases and nine controls could not recall

age at menarche.
1 First full-term pregnancy lasting 4 months or less. Adjusted for age.
* Parous women age 40 and under only included, because very few women over

age 40 had used oral contraceptives prior to their first full-term pregnancy. First
full-term pregnancy lasting 4 months or less.

* Ten controls did not report their weight. Adjusted for age, height, and number
of full-term pregnancies.

Women who had their first full-term pregnancy at age 30
years or older had a 1.7 times greater risk of thyroid cancer as
compared with women who had their first full-term pregnancy
before age 20 (Table 2). (Only women ages 30 and over were
included in this analysis, because younger women would not
fall into the highest category of age at first birth.) However, no
increased risk was associated with a first birth at ages 20-24 or
25-29, the confidence limit around RR for the 30 and older

age group included unity, and the association was restricted to
follicular and mixed papillary-follicular tumors. Furthermore,

when the analysis was confined to cases who had found their
own tumors, the relative risk associated with a full-term preg
nancy at age 30 and over was reduced to 1.1. It is therefore
possible that the increased risk of thyroid cancer observed in
women who had their first full-term pregnancy at age 30 or
older might be due to an increased medical surveillance of these
women.

Women who responded "yes" to the question "Have you ever

tried for 2 years or more to become pregnant, but were unable
to do so?" were classified as having a positive history of infer

tility. A similar proportion of cases and controls had such a
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history (age and weight adjusted RR = 0.81; 95% CI = 0.45-

3.1).
Among women over the age of 40 years, those whose meno

pause occurred before age 40 had a slightly increased risk of
thyroid cancer than other women (Table 2), but the 95% con
fidence interval included one. The association was strongest for
follicular cancer (RR = 3.3). Risk of thyroid cancer increased
slightly, but not significantly, with increasing age at menarche.
Similarly, the small positive associations found for abortion,
miscarriage, and use of oral contraceptives before first full-term
pregnancy could all have been due to chance.

In the interview, cases and controls were asked what their
usual weight had been 5 years prior to interview. Increased
weight was found to be a strong risk factor for thyroid cancer,
and the risk increased significantly with increasing level of
weight (Table 2). Women who had weighed 60 kg or more had
a 2.5 times greater risk of thyroid cancer than women who had
weighed 52 kg or less. The increase in risk was found for all
three histolÃ³gica! types, both for cases who found their own
tumors and for those whose tumors were first found by a
physician; persisted after adjustment for age, height, and num
ber of full-term pregnancies; and was not confounded by history
of thyroid diseases.

DISCUSSION

In a study of data from the Connecticut Tumor Registry,
women with breast cancer were found to have a 1.68 times
greater risk of developing thyroid cancer than were women with
other types of cancer (2). Women with thyroid cancer were also
more likely to develop breast cancer (RR = 1.89) than women
with other cancers. Women in New York with a history of
breast cancer were found to have a 4 times greater risk of
developing thyroid cancer, as compared to women in the general
New York population (3). Similarly, the present study found
an increased risk of papillary and follicular thyroid cancer in
women with a history of breast cancer. It is unlikely that the
occurrence of breast cancer per se increases a woman's risk of

thyroid cancer. Rather, it is likely that the two cancers share
some etiological factors.

Several factors that have been found to increase risk of breast
cancer including maternal history of breast cancer, nulliparity,
late age at first birth, late menopause, early menarche, and
abortion or oral contraceptive use prior to first full-term preg
nancy (16-27) were not found to increase risk of thyroid cancer
in this study. The different effects of these factors on the risks
of breast and thyroid cancer are not surprising. Pregnant women
have increased circulating levels of thyroid-stimulating hor
mone (28-31), a hormone which in animal experiments has
been shown to play a role in the development of thyroid cancer
(32-35). Thus, one would expect pregnancy to increase risk of
thyroid cancer, although it decreases risk of breast cancer if it
occurs early in reproductive life. In support of our data, parity
was found to be related to risk of thyroid cancer in one other
study of this question; women who previously had at least one
child were at twice the risk of developing thyroid cancer as
nulliparous women (36).

Increased weight has been investigated as a risk factor for
breast cancer. In some studies, women weighing 70 kg or more
have been found to have 2 to 3 times greater risk of breast
cancer than women weighing less than 60 kg (18-22), while in
a few other studies, increased weight has not been found to
affect breast cancer risk (23-24). The present study found a
trend toward increasing risk of thyroid cancer with increasing

level of weight (weight 5 years prior to interview), and this was
not explained by an association of weight with history of such
thyroid diseases as goiter, hypothyroidism, or nodules. It is
possible that in heavier women, excess adipose tissue causes
higher levels of circulating estrogens, which may increase risk
of both thyroid and breast cancers.

A previous report from our study (6) demonstrated a greatly
increased risk of thyroid cancer among women who had been
exposed to radiation therapy (RR = 16.5; CI = 8.1-33.5), a
finding that has been well documented in previous studies (37-
41). Heavy radiation exposure (100 or more rads) to the breast
has been found to increase risk of breast cancer by a factor of 2
to 4, depending on the dose of radiation, the woman's age at

the time of exposure, and the number of years from radiation
exposure (42-44). It appears that both the breast and the
thyroid are highly sensitive to the carcinogenic effects of radia
tion, possibly due to the great amount of growth and develop
ment of both glands at different stages of life.

In conclusion, a personal history of breast cancer, increased
weight, and prior radiation exposure, factors that have been
found in some studies to be associated with subsequent risk of
breast cancer, were found to be associated with risk of thyroid
cancer in this study. The present study suggests that a positive
maternal history of breast cancer and certain reproductive
events that increase a woman's risk of breast cancer may de
crease or have no effect on a woman's risk of thyroid cancer.
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