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Breast Cancer In Men: Risk Factors with Hormonal
Implications |

David B. Thomas,' L. Margarita Jimenez,'* Anne McTiernan,"* Karin Rosenblatt,’
Helge Stalsberg,* Annette Stemmhagen,® W. Douglas Thompson,®
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Cases included in a population-based case-control study of breast cancer in men i
were recruited from 10 geographic areas of the United States from 1983 to 1986. =
Controis, matched to cases on age and geographic area, were selected by random
digit dialing for men under age 65 years and from Health Care Financing Administration
files for older men. Results are based on responses from 227 cases and 300 controls
to questions asked in a standardized personal interview. An increased risk of breast
cancer was most strongly associated with undescended testes and was also related to
orchiectomy, orchitis, testicular injury, late puberty, and infertility; and a decreasing
trend in risk was observed with an increasing number of children. Relative risk estimates
were also elevated in relation to a history of high blood cholesterol, rapid weight gain,
benign breast conditions, and possibly obesity. These findings suggest that breast
cancer in men develops in response to androgen deficiency associated with testicular
dysfunction and under conditions associated with excess estrogen. Risk was also found
to be elevated in men with a history of amphetamine use, diabetes, and cigar smoking

and reduced in men with prior head trauma. Am J Epidemiol 1992;135:734-48.

breast neoplasms; cryptorchism; testicular diseases

Although breast cancer rarely occurs in
men, the histologic, clinical, and epidemio-
logic similarities between breast cancer in
men and in women strongly suggest that this
disease in the two sexes is a single etiologic
entity. Most breast cancers in both sexes are
ductal carcinomas (1, 2), and individual tu-
mors arising in men are histologically indis-
tinguishable from those that develop in

women. Like breast cancers in women,
many of those in men have estrogen and
progesterone receptors (3), which are predic-
tive of response to hormone therapy. In both
sexes, rates of breast cancer are higher in
Jews than in non-Jews (4-6) and show sim-
ilar variations among various countries (7,
8). In addition, as with breast cancer in
women, risk of this disease in men has been

Received for publication June 3, 1991, and in final form
Octcber 3, 1991.

Abbreviaticn: Cl, confidence interval.

' Program in Epidemiology, Fred Hutchinson Cancer
Research Center, Seattle, WA.

2 Instituto Regional de Investigacion en Salud Publica,
Universidad de Guadalajara, Guadalajara, Jalisco, Mexico.

3 University of Washington School of Medicine, Seattle,
WA,

4 University of Tromsg, Tromsg, Norway.

5 Pharmaceutical Civision, CIBA-GEIGY Corp., Summit,
Nd.

8 University of Southern Maine, Portland, ME.

7 Connecticut Cancer Epidemiclogy Unit, New Haven,
Ccr.

8 School of Public Health, University of California, Berke-

734

ley, CA.

® Resource for Cancer Epidemiclogy, Department of
Health Services, Emeryville, CA.

% School of Public Health, Emory University, Atlanta,
GA.

" New Mexico Tumor Registry, Albuguerque, NM.

'? Epiderniclogy Program, Cancer Research Center of
Hawaii, Henolulu, Hl.

'# Northern California Cancer Center, Alameda, CA.

Reprint requests to to Dr. David B. Thomas, Program
in Epidemiclogy, MP-474, Fred Hutchinson Cancer Re-
search Center, 1124 Columbia Street, Seattle, WA 95104,

This study was funded by grant no. R01 CA35653 from
the US National Cancer Institute.

The assistance of Dr. Peter Isacson in collecting data
in lowa is gratefully acknowledged.




Breast CancerinMen 735

associated with a family history of breast
cancer in both male (9-13) and female (12-
16) first-degree relatives, exposure of the
chest to ionizing radiation (13-15, 17, 18),
a history of benign breast disease (6, 13-15,
19, 20), and possibly obesity (15).

Additional risk and protective factors for
breast cancer in women strongly implicate
an etiologic role for endogenous gonadal
or pituitary hormones. Risk is increased in
nulliparous women and in those with an
early age of menarche and late ages at men-
opause and first-term pregnancy (21), and
risk is decreased in women with a premen-
opausal oophorectomy and possibly in
women with high parity and prolonged lac-
tation (21). A similar or analogous role for
endogenous hormones in the etiology of
breast cancer in men is suggested by ob-
served relations with testicular atrophy as-
sociated with Klinefelter’s syndrome (22-
25), orchitis (6, 13, 26), and testicular
trauma {6, 14), as well as by associations
with liver disease (15, 16, 27).

Because breast cancer in men 1s rare, pre-
vious investigations in males have been of
the descriptive type (based only on incidence
and mortality rates) or were individual clin-
ical reports, uncontrolled case series, or case-
control studies of relatively small size, and
in some instances were based only on re-
views of existing records. The putative risk
factors for breast cancer in men have there-
fore not been firmly established. To our
knowledge, this investigation is the largest
case-control study of breast cancer in men
that has been conducted to date. It was
initiated both to confirm or refute results of
prior investigations and to identify new risk
factors that may provide clues to the etiology
of breast cancer in either sex.

This paper is a report of results from this
study that provide further insights into pos-
sible hormonal factors of etiologic impor-
tance. Separate communications have dealt
with the etiologic roles of heredity (28) and
nonionizing radiation (29).

MATERIALS AND METHODS

Cases eligible for inclusion in this study
were all noninstitutionalized male residents

of 10 geographic areas covered by popula-
tion-based registries of the Surveillance, Ep-
idemiology, and End Results program of the
United States National Cancer Institute,
who were diagnosed as having a primary
breast carcinoma from October 1983
through September 1986. The 10 geographic
areas constituted approximately {5 percent
of the US population and included the states
of Connecticut, Hawaii, Iowa, New Jersey,
New Mexico, and Utah and the metropoli-
tan areas and nearby counties surrounding
San Francisco, California; Detroit, Michi-
gan; Atlanta, Georgia; and Seattle, Washing-
ton. Cases were identified through the re-
porting system of each cancer registry.

For each interviewed case, a search was
alternately made for one or two noninstitu-
tionalized controls (30) to maintain an over-
all control-to-case ratio of 1.5:1. Controls
were matched to cases on age (same 5-year
age group) and geographic area. Controls for
men under age 65 years were selected by
random digit dialing. Primary sampling
units were generated from the area codes
and three-digit prefixes used in each area.
Four-digit suffixes were randomly selected
and randomly assigned to primary sampling
units. Each resultant telephone number was
called up to six times, including two day-
time, two evening, and two weekend calls,
to obtain a household census and identify
men eligible as controls. Controls for men
age 65 years and older were selected from
randomly generated samples of individuals
in each area supplied by the Health Care
Financing Administration.

Interviews were conducted with all sub-
jects in their homes by specially trained in-
terviewers who were not told whether each
man was a case or a control. Responses were
recorded on standardized forms which were
forwarded to the coordinating center in Se-
attle for editing, data processing, and analy-
sis. Information ascertained included indi-
cators of socioeconomic status, history of
medical conditions possibly indicative of
hormonal aberrations (e.g., liver disease, tes-
ticular pathology, indices of fertility and in-
fertility, delayed onset of puberty, prostatic
and thyroid diseases, diabetes, head injury,
and benign breast conditions), other chronic
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medical conditions, body size, periods of
rapid weight gain, exposure to exogenous
hormones and gynecomastogenic drugs, use
of alcohol and tobacco, the two occupations
held the longest, exposure to ionizing radia-
tion, and family history of breast and other
neoplasms. Dietary habits were also ob-
tained by means of a self-administered food
frequency questionnaire.

Information was also abstracted from
medical records on selected clinical charac-
teristics of the cases and their tumors, and
histologic slides were sent to a single refer-
ence pathologist for diagnostic confirmation
and uniform histologic classification (31).

Conditional logistic regression techniques
(32) were used to calculate odds ratios, as
estimates of relative risks, and their 95 per-
cent confidence intervals. The strata utilized
consisted of all subjects in the same S-year
age group and geographic area, rather than
the original matched pairs or triplets. To
assess confounding effects, we estimated rel-
ative risks with and without the inclusion of
potential confounders in multivariate logis-
tic models. All estimates presented are con-
trolled for age and geographic area.

RESULTS
Response rates

Of the 320 cases that were initially iden-
tified as eligible for this study, 240 (75.0
percent) were interviewed (84 percent of
those under age 65 years and 62 percent of
those who were older). Of these, three were
later found not to have primary mammary
carcinomas, one was of unknown race, and
nine had no corresponding controls, leaving
227 cases for inclusion in the analyses. Of
259 controls selected from Health Care Fi-
nancing Administration roles, 160 (61.8 per-
cent) were interviewed. A household census
was obtained for 65.3 percent of the resi-
dences identified by random digit dialing,
and 166 (69.2 percent) of the 240 eligible
controls in these dwellings were interviewed,
giving an estimated overall response rate of
45.2 percent (0.653 x 0.692 x 100). Five
controls of Asian or unknown race (there

were no Asian cases) and 21 controls who
were matched to a case who was eliminated
from the study were excluded, leaving 300
controls in the analyses.

Fifty-six cases came from New Jersey, and
42, 36,28, 23,17, 12, 8, 3, and 2 came from
Connecticut; Detroit, Michigan; Seattle,
Washington; San Francisco, California;
lowa; Atlanta, Georgia; New Mexico; Ha-
waii; and Utah, respectively, The median
age of the cases was 63 years, and only 27
(11.9 percent) were under age 50. A total of
198 cases were white, 25 were black, and
four were of other races. Cases and controls
were comparable with respect to age, race,
and geographic area of residence.

Histologic slides for review by the refer-
ence pathologist were obtained from the tu-
mors of 211 of the cases. Of these, 158 (74.9
percent) were invasive ductal carcinomas,
and the remaining 53 were one of nine ad-
ditional histologic types of carcinomas.

Socioeconomic and demographic factors

Risk of breast cancer was not found to be
strongly or significantly related to years of
education or to an index of socioeconomic
status based on occupation (33), although
relative risk estimates were lowest for men
in the lowest occupational quartile and high-
est for men with a postgraduate degree.

Cases and controls did not vary signifi-
cantly by religion, except for a dispropor-
tionate number of Jews among the cases
(10.6 percent vs. 5.3 percent of controls).
Risk in Jews relative to non-Jews was esti-
mated to be 2.1 (95 percent confidence in-
terval (CI) 1.1-4.2), and this value was not
altered by controlling for education, number
of children, marital status, relative age at
voice change, weight for height, exposure to
ionizing radiation, or testicular abnormality.

Relative to currently married men, the
risk in men who had never been married
(based on 17 cases and nine controls) was
estimated to be 2.8 (95 percent CI 1.1-6.9).
However, more single than married cases
(but not more single than married controls)
gave a history of several other risk factors,
including multiple chest radiographic ex-
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aminations, a weight gain of more that 50
pounds (22.70 kg) during a 6-month period,
and a history of both undescended testes and
orchiectomy, which at least in part explains
the observed increase in risk in single men.

Testicular abnormalities

As shown in table 1, risk of breast cancer
was significantly elevated in men with a
history of undescended testes. Two of the
seven cases with this condition, but not the
single control, had bilateral cryptorchism.
Three of the cases had their condition sur-
gically corrected, at ages 10, 16, and 41
years. Only one of the seven cases gave a
history of infertility; none had a delayed
puberty, had never married, or was unusu-
ally tall. Buccal smears were not taken from
these individuals, and height was considered
as a crude indicator of the possibility of
Klinefelter’s syndrome. Risk of breast can-
cer was also increased, although not signifi-
cantly so, in men with a history of congenital
inguinal hernia. Although none of the men
with this condition reported that they had
an undescended testis, varying degrees of
cryptorchism are frequently observed in
conjunction with congenital hernia, and one
man with a hernia reported removal of a
testicle at the time of his hernia repair.

TABLE 1. Relative risk estimates ot breast cancer
in men with various types of testicular and inguinal
abnormalities, 10 United States populations, 1983-
1986

No. with

- Relative
Condition* condition risk  95% CHt
Gases Controls 8stimate
Ncne 217 295 1.0 Reference
Undescended tes-
tis 7 1 11.6 14-952
Congenital inguinal
hernia 6 4 23 06-81
Removal of one or
both testes 4 3 21 04-99
Injury to testis 7 6 1.6 0.5-50
Mumps infection of
testis 6 10 0.7 02-20
Other infection of
testis 5 4 20 05-77

* These conditions are not mutually exclusive.
1 Cl, confidence interval.

Removal of a testis was also weakly asso-
ciated with risk of breast cancer (table 1).
However, two of the four cases, but none of
the three controls who had had their testes
removed had this procedure because of a
cryptorchid condition, and no increase in
risk (estimated relative risk (RR) = 1.0; 95
percent CI 0.2-6.3) was observed for men
with orchiectomy for other reasons (based
on two cases and three controls). On the
other hand, the cases tended to have had
their testes removed at an earlier age than
did the controls, regardless of the reason.
The procedure was performed at ages of less
than 1 and of 16 years on the cases with
cryptorchism and at 17 and 32 years on the
cases with other indications; orchiectomies
were performed on the controls at ages 28,
41, and 59 years.

Moderately elevated relative risk esti-
mates, with 95 percent confidence intervals
that include one, were also observed in men
with testicular injury and infections of the
testes other than mumps. The men with
injuries were not those with orchiectomies
or cryptorchism, and those with testicular
infections did not have a history of mumps.
No increase in risk was observed in relation
to self-reported mumps orchitis. However,
as shown in table 2, among men who were
infected after age 14 vears, risk of breast
cancer was found to increase with the age at
which a man reported having had mumps.
Although the observed trend with age at
infection could have occurred by chance (p
value of test for trend = 0.19), it could also
indicate an association with either unrecog-

TABLE 2. Relative risk estimates of breast cancer
in men by age at mumps infection, 10 United States
populations, 1983-1986

Age at No. of subjects™ Relative
il - risk 95% Clt

(years) Cases Controls estimatet
No mumps 117 158 1.0 Reference
=14 70 103 0.9 0.6-1.4
15-19 11 12 1.6 0.6-3.9
=20 10 5 25 0.8-7.6

* Excluding 19 cases and 22 controls with unkngwn history
of mumps.

t p value of test for trend = 0.19.
1 Cl, coniidence interval.
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nized or unreported mumps orchitis, since
the incidence of orchitis in persons with
mumps increases after puberty (34).

No associations were observed between
risk of breast cancer and such nontesticular
inguinal-genital conditions as hydrocele
(five cases and eight controls), varicocele
(five cases and eight controls), and hypo-
spadias (one case and two controls), suggest-
ing that the above associations (table 1) are
probably not a result of selective recall by
the cases. An association was also not ob-
served with vasectomy. Fourteen (6.2 per-
cent) of the cases and 26 (8.7 percent) of the
controls had had this procedure.

Using the same scheme that was devel-
oped for a study of testicular cancer (35), we
classified all occupations, without knowl-
edge of the subjects’ status as a case oOr
control, as likely, possibly, or unlikely to
result in exposure of the testicular area to
heat. No evidence of an increase in risk of
breast cancer was found in men whose long-
est or second longest job was in either the
likely or the possibly exposed category.

To estimate the onset of puberty, we asked
all subjects to indicate whether they stopped
growing, began shaving, and noted a change
in their voice, earlier, about the same time

as, or later than their childhood peers. As
shown in table 3, there is weak evidence of
an association between risk of breast cancer
and time of puberty as measured by two of
these three indices. Men with later puberty
had not had undescended testes.

Infertility and fertility

As one measure of infertility, the men
were asked whether they and their wife had
failed to conceive a child after attempting to
do so for 2 or more years. They were also
asked whether this condition was attribut-
able to the man or to his wife. As shown in
table 4, relative risk estimates are greater
than unity if the infertility involved the man
or was of unknown cause, but not if it was
due to only the wife. Since men may be
more reluctant than women either to admit
to an infertility problem or to be evaluated
for one, the infertility of unknown cause
may reflect a male etiology. A combined
relative risk estimate is therefore provided
for infertility of male, both male and female,
and unknown cause. The 95 percent confi-
dence intervals of all estimates in the table
include one. Time from first marmage to
first pregnancy was used as a crude, inde-

TABLE 3. Relative risk estimates of breast cancer in men who reached developmental landmarks, in
relation to the time of their peers, 10 United States populations, 1983-1986

Time developmental No. of subjects Relative
landmark was reached in risk 95% Ci*
relation to peers Cases Controls estimate
Stopped growingt
Earlier 21 39 1.0 Reference
Same 162 208 1.6% 0.9-2.9
Later 37 46 1.5% 0.7-31
Voice changed§
Earlier 18 33 1.0 Reference
Same 160 208 1.4 0.7-2.6
Later 23 23 1.8 0.8-4.2
Began shaving regularly§
Earlier 24 32 1.0 Reference
Same 137 184 0.9 0.5-1.6
Later 57 75 0.8 0.4-186

* Cl, confidence interval.

t Seven cases and seven controls with unknown time growth stopped excluded.

+ Adjusted for time voice changed.

§ Two cases and four controls who claimed their voice did not change and 24 cases and 32 controls with unknown time of voice

change excluded.
| Adjusted for time stopped growing.

4 Nine cases and nine contrals with unknown time when shaving began excluded.
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TABLE 4. Relative risk estimates of breast cancer in married men with a history of infertility, 10 United

States populations, 1983-1986

pE——

No. of subjects™ Relative
Type of infertility risk 95% Clt
Cases Controts estimate
None 190 269 1.0 Reference
Wife only 8 14 0.9 0.3-2.1
Husband or both 7 6 1.7 0.5-5.3
Unknown 5 2 4.3 0.8-22.9
Husband, both, or unknown 12 8 2.3 0.9-6.0

* Excluding 17 cases and nine controls who had never married.

+ Cl, confidence interval.

pendent indicator of infertility. Although a
significant trend of increasing risk with years
to first conception was initially found (p
value of test for trend = 0.049), the sirength
of this trend was reduced (p = 0.20) after
controlling for number of pregnancies. Rel-
ative risks were estimated to be 1.0 (refer-
ence category), 1.2 (95 percent CI 0.7-1.9),
2.1 (95 percent CI 1.1-3.7), and 0.9 (95
percent CI 0.4-2.1) in men whose wives
conceived less than 2, 2-3, 4-8, and 9 or
more years after marriage, respectively. No
associations were found between risk of
breast cancer and having been marmed to a
woman at the time she had a stillbirth or
miscarriage.

Table 5 shows a strong trend of decreasing
risk with the number of live children that a
man had fathered. After this variable and
interval from marriage to first pregnancy
were controlled for, no significant trend in
risk was observed in relation to the age at
which a man fathered his first child. Relative
risks were estimated to be 1.0 (reference
category), 0.7 (95 percent CI 0.4-1.2), 0.8
(95 percent CI 0.4~1.5), and 1.3 (95 percent
CI 0.6-2.6) in men who were less than 25,
25-27, 28-31, and 32 years or older when
their first child was conceived.

Prior neoplasms and exogenous
hormones

Twenty-six (11.5 percent) of the cases and
32 (10.6 percent) of the controls had a his-
tory of cancer. The types of neoplasms were
also similar in cases and controls. One case
and four controls had been diagnosed with
prostate cancer, giving an estimated relative

TABLE 5. Relative risk estimates of breast cancer
in married men by number of children that they
fathered who were born alive, 10 United States
populations, 1983-1936

[
cm)c-lr?; No. of subjects Relative
risk 95% Clf

:I(i):g Cases Controls estimatet

Negne 38 Y| 1.0 Reference
1 34 38 0.8 0.4-1.6
2-3 105 143 0.6 0.4-11
4 17 35 0.3 0.1-0.7
=5 16 44 0.3 0.1-0.7

* Excluding 17 cases and nine conitrols who had never
married.

+ p value of test for trend = 0.002.

1 Cl, confidence interval.

risk of 0.4 (95 percent CI 0.04-3.4). None of
these men, or any other cases in the study,
had been treated with estrogens; only one
control in the study had received estrogens.
Three cases and six controls had received
androgens, giving an estimated relative risk
of 0.7 (95 percent CI 0.2-2.8). One of the
exposed controls, but none of the exposed
cases, had been treated with androgens for
undescended testis. Similar proportions of
cases and controls had ever received oral,
parenteral, or topical cortisone (31.6 vs. 28.1
percent) and had worked at a job with a
probable exposure to hormones (7.9 vs. 6.3
percent).

Liver diseases and alcoholism

Nearly equal proportions of cases and
controls gave a history of hepatic cirrhosis
(0.4 vs. 0.7 percent), hepatitis (3.1 vs. 2.3
percent), jaundice (3.5 vs. 4.0 percent), and
other liver conditions (0.9 vs. 0.7 percent).

e e A . R i sl S22
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A variety of indices of alcohol intake were
developed, and none were associated with
risk of breast cancer, including total lifetime
number of drinks, the number of drinks per
week that the man currently drank, the
number of drinks per week during the period
of his life when he drank the most, the
number of drinks per week when he first
started drinking, and the age at which he
first started drinking.

Head injury

Table 6 shows that risk of breast cancer
was significantly lower in men with a history
of hospitalization for a head injury, partic-
ularly if the injury was of sufficient severity
to require hospitalization for more than 1
day and if it was incurred after age 29 years.
The types and causes of the head injuries
were similar in the cases and the controls,
but information on these features of the
trauma was imprecise. The observed assocl-
ation was not altered by controlling for years
of education.

Other diseases and conditions

As shown in table 7, a small and not
statistically significant increase in risk of
breast cancer was observed in men with a
history of diabetes, and risk was found to
increase with duration of the diabetic con-
dition. The estimates of the relative risks
were not altered by controlling for quartile
of weight for height at age 35 years or when
weighed least after attaining full height. All

TABLE 6. Relative risk estimates of breast cancer in

populations, 1983-1986

diabetics except one of the controls had non-
insulin-dependent disease.

Ten cases and eight controls gave a history
of prior thyroid disease, resulting in an esti-
mated relative risk of 1.6 (95 percent CI 0.6-
4.2). Two cases and one control specifically
reported hyperthyroidism, three cases and
three controls reported hypothyroidism, and
the remaining subjects with thyroid disease
reported a variety of ill-defined conditions.
Affected cases and controls did not differ
significantly by the year in which their thy-
roid condition was diagnosed or treated, or
by type of treatment. Four cases and one
control reported being treated with thyroid
hormone for their thyroid disease.

Thirty-one cases and 16 controls gave a
history of elevated blood cholesterol, giving
an estimated relative risk of breast cancer of
2.9 (95 percent CI 1.5-5.6). This value was
not appreciably altered by controlling for
diabetes, hypertension, or weight for height
at age 35 years or when a man weighed the
least. A history of elevated levels of other
blood lipids was elicited from nearly equal
proportions of cases (3.1 percent) and con-
trols (3.4 percent).

After controlling for history of elevated
cholesterol, a relative risk of 1.0 (95 percent
CI 0.7-1.5) was estimated for men with a
history of high blood pressure. The estimates
for hypertensive men who were treated and
those who were not treated for hypertension
were 1.2 (95 percent CI 0.8-1.8) and 0.8 (95
percent CI 0.4-1.4), respectively. The stight

men with a history ot head injuries, 10 United States

No. of subjects Relative
Variable Level risk 95% CI*
Cases Controls estimate
Head injury None 214 268 1.0 Reference
Any 13 32 0.4 0.2-0.8
Age at head injury (years} <11 2 4 0.5 0.1-2.8
11-29 g 12 0.6 0.3-1.6
=30 2 16 0.2 0.03-0.7
Days in hospital 1 5 7 0.7 0.2-2.5
2-7 4 14 0.3 0.1-09
=8 4 11 0.4 0.1-1.2

* I, confidence intervat.
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TABLE 7. Relative risk estimates of breast cancer
in men with diabetes, 10 United States populations,
1983-1986

Years No. of subjects™

. Relative
since risk 95% Clt
:_j|abetes Cases Controls estimatet
diagnosed
None 199 276 1.0 Reference
Ever 28 23 1.6 0.9-2.8
1-5 10 11 1.2 0.5-28
6-10 7 5 1.9 0.6-6.2
=11 10 5 2.5 0.8-7.6

* One case and two controls with unknown date of onset of
diabetes were excluded from analyses by years since diagnosis.
One control with unknown history of diabetes was excluded.

+p value of test for trend = 0.05 if nondiabetics were
included and 0.67 if nondiabetics were excluded.

1 Cl, confidence interval.

increase in estimated relative nisk among
treated men was not restricted to men who
received antihypertensive drugs that have
been reported to be gynecomastogenic.

Nearly equal proportions of cases and
controls gave a history of acne (8.0 vs. 8.3
percent), varicose veins (6.2 vs. 8.7 percent),
and hot flushes or night sweats (13.7 vs. 13.0
percent). Only one case and one control had
a history of osteoporosis.

Body size and weight gain

No trend of increasing risk with height
was observed, although compared with men
in the lowest quartile of height (based on the
distribution of the controls) those in the
highest quartile (over 1.83 m) had an esti-
mated relative risk of 1.3 (95 percent C10.7-
2.3). Table 8 similarly shows no trends of
increasing risk with weight for height at age
35 years, at the man’s usual weight, or when
he weighed the most or least. However, the
relative risk estimates tended to be highest
in the upper quartiles and lowest in each
first quartile of height for weight. Similar,
but even less striking, findings were observed
for weight uncorrected for height.

As shown in table 9, a relative risk of 1.8
was estimated in men who reported gaining
over 30 pounds (13.62 kg} during a 6-month
period. Risk also was seen to increase with
the number of pounds gained, although this
trend is based on small numbers of individ-
uals and could readily have occurred by

TABLE 8. Relative risk estimates of breast cancer
in men in four quartiles of weight for height at
various times in life, 10 United States populations,
1983-1986

Quartile of weight for height*

{lowest) {highest)
At age 35 years 1.0 11 1.2 1.2
At usual weight 1.0 13 10 1.4
When weighed least 1.0 16 14 1.8
When weighedmost 1.0 1.1 1.0 1.4

* Weight (kg)/height (m)?; quartiles based on distribution of
controls. 95% confidence interval of all estimates include one.

TABLE 9. Relative risk estimates of breast cancer
in men who gained 30 or more pounds (13.62 kg) in
& months, 10 United $tates popuiations, 1983-1986

Weight No. of subjects Relative
gain -_— risk 95% ClIt
{poungs)* Cases Controls  estimate

None 213 288 1.0 Reference
=30 14 12 1.8 0.8-4.1
30 3 6 0.8 0.2-3.1
31-49 4 4 1.8 0.4-8.4
=50 7 2 5.0 1.0-24 .4

* Metric equivalents: >30 pounds, >13.62 kg; 30 pounds,
13.62 kg; 31-49 pounds; 14.07-22.25 kg; =50 pounds, =22.70

kg.

chance. Only the estimated relative risk in
men who gained over 50 pounds (22.70 kg)
was of borderline statistical significance.

Gynecomastogenic drugs

A variety of drugs have been reported to
cause gynecomastia (36, 37). The possible
associations between those used by men in
this study and breast cancer are shown in
table 10. Cimetidine, aldactone, spirolac-
tone, and possibly the cardiac glycosides
(Lanoxin and Digoxin (Burroughs Well-
come Co., Research Toangle Park, NC in
this study) are thought to cause gynecomas-
tia by competing with endogenous dihydro-
testosterone for intracellular receptors (37).
The remaining drugs shown in the table are
either neurotransmitter agonists or antago-
nists; their most likely gynecomastogenic
mechanism is stimulation of prolactin pro-
duction, but other mechanisms may also be
involved (37). Drugs in no specific mode of
action category are consistently associated
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TABLE 10. Relative risk estimates of breast cancer in men who used various gynecomastogenic drugs, 10

United States populations, 1983-1986

No. of exposed subjects Reilative
Drug risk 95% CI*
Cases Controis estimate
Amphetamines
Any type 14 7 29 1.1-7.9
Amphetamine (Benze-
drine)t 7 2 44 0.9-21.7
Dextroamphetamine
(Dexadrinjt 6 4 2.0 0.6-7.2
Phenylpropanolamine
(Dexatrim)t 3 1 5.5 0.5-58.0
Tranquilizers and antide-
pressants
Any tranquilizer 50 62 1.1 0.7-1.7
Any antidepressant 9 20 0.6 0.3-15
Benzodiazepines 34 41 1.2 0.7-2.0
Diazepan (Valium}t 27 33 1.0 0.6-2.0
Meprobamate 4 4 1.1 0.2-4.5
Phenothiazines 3 2 2.3 0.4-14.4
Tricyclic antidepressants 3 9 0.4 0.1-1.6
Medications for uicers
Cimetidine (Tagament)t 9 14 0.9 0.4-241
Antihypertensive agents
Aldactone or spirolac-
tone 3 1 34 0.3-334
Sympatholytic agents 13 16 1.2 0.6-2.6
Clenidine 3 4 1.0 0.2-45
Methyldopa (Al
domet)yt 10 13 1.2 0.5-2.8
Respirine
Alone 0 6 0.0
Alone or in combination 13 18 0.9 0.4-1.9
Cardiac glycosides 1 1 1.1 0.1-18.9

* |, confidence interval.

+ Benzedrine: Smith, Kline, and French, Philadelphia, Pennsylvania; Dexadrin: SmithKline Beecham, Pittsburgh, Pennsylvania;
Dexatrim: Thompson Medical Co., Inc., New York, New York; Vatium: Roche Laboratories, Nutley, New Jersey; Tagamet. SmithKline
Beecham: Aldomet: Merck, Sharp, & Dohme, West Point, Pennsylvania.

with an increased risk of breast cancer. How-
ever, a significantly increased risk was ob-
served in men who took amphetamines, and
this association is evident for all three drugs
in this category. Most of these drugs were
taken for weight reduction, but the relative
risk estimates shown in the table were not
altered by controlling for any of the indices
of obesity considered (table 8).

Isoniazid and the cardiac glycosides may
cause gynecomastia by the refeeding mech-
anism (37), but neither of these drug types
were used by sufficient numbers of study
subjects for meaningful analysis.

Gynecomastia has also been reported in
users of marijuana, but use of this drug was

not reported by a higher proportion of cases
(3.1 percent) than controls (4.7 percent).

Benign breast conditions

Forty-four cases and 25 controls gave a
history of one or more benign breast condi-
tions, resulting in an estimated relative risk
of 2.5 (95 percent CI 1.5-4.3). Table 11
shows relative risk estimates of breast cancer
to be significantly increased in men with
previous breast swelling, nipple discharge,
and cysts. Risk in relation to swelling was
only elevated in men whose swelling oc-
curred at least 20 years previously, and the
five cases with nipple discharge reported that
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TABLE 11. Relative risk estimates of breast cancer in men with a history of benign breast conditions, 10

United States populations, 1983-1986

Breast Years No. of subjects* Relative
"3. s since risk 95% CIt
condition condition Cases Controls estimate

None 183 274 1.0 Reference

Swellingt <20 4 6 09 0.3-3.3
=20 11 3 54 1.4-20.2
Total 16§ 9 25 1.0-5.8

Discharge Total 5 0 o 1.6-

Cyst| <20 8 2 55 1.1-26.4
=20 3 2 1.4 02-89
Total 11 4 3.3 1.0-10.8

Injury <20 3 2 2.5 0.4-151
=20 4 3 1.5 0.3-6.9
Total 8§ 5 2.2 0.7-6.9

+ Excludes men with breast conditions other than those shown in the table.

t Cl, confidence interval.
1 Includes swelling with or without cyst.

§ Includes one case with unknown years since breast condition.

|| Includes cysts with or without swelling.

their problem occurred between 7 and 50
years prior to diagnosis of their carcinoma.
On the other hand, relative risk estimates
were greater in men with a breast cyst or
injury within the previous 20 years than in
men with these conditions in the more dis-
tant past. Seven of the eight cases, but nei-
ther of the two controls, with breast cysts
within the previous 20 years had had their
condition within the past 10 years; and all
three cases, but neither of the two controls,
with a breast injury in the previous 20 years
had experienced their trauma within the pre-
vious 5 years.

Tobacco

Relative risks of breast cancer were esti-
mated to be 1.7 (95 percent CI 1.1-2.6), 1.3
(95 percent CI 0.8-1.9), 0.9 (95 percent Cl
0.6-1.3), and 1.0 (95 percent CI 0.5-2.0) in
men who had smoked cigars, pipes, and
cigarettes for over 6 months and who had
ever used smokeless tobacco, respectively.
No trends of increasing risk with amounts
consumed per vear or per lifetime or of
decreasing risks with cessation of exposure
were observed in relation to use of pipes,
cigarettes, or smokeless tobacco. A trend of

increasing risk with amount smoked was
observed in cigar smokers, but no decline in
risk with cessation of use was found. This
association was not altered by adjustment
for use of other tobacco products, history of
elevated blood cholesterol, education, mari-
tal status, age at voice change relative to
peers, religion, weight for height, weight gain
of over 30 pounds (13.62 kg) in 6 months,
aumber of children, radiation exposure of
the chest, or testicular pathology. The rela-
tive risk in men who smoked cigars exclu-
sively was estimated to be 2.5 (95 percent CI
0.7-8.8), based on 10 exposed cases and six
exposed controls.

DISCUSSION

This study has a number of strengths. It
has greater statistical power than previous
case-control studies (6, 13-16), which in-
cluded from 52 (6) to 95 (14) cases. Only
one prior case-control study (15) was popu-
lation based with controls selected from the
same population from which the cases arose;
others were either population- (14) or hos-
pital- (6, 13, 16) based investigations that
used hospitalized men with other cancers
(13, 14, 16) or nonneoplastic diseases (6) as
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controls. In two of the previous studies (14,
16), information was obtained only from
medical records.

We also have evidence that information
obtained from the study subjects was of rea-
sonable reliability and of comparable quality
in cases and controls. All interviewers were
asked to judge the cooperativeness of the
subject and the reliability of the information
obtained. Cooperativeness was recorded as
“very good” for 78.0 percent of the cases
and 83.1 percent of the controls and as
“o00d” for 18.0 percent of the cases and 14.9
percent of the controls, and the information
was judged to be “very reliable” and “gen-
erally reliable” from 64.3 and 33.5 percent
of the respective cases and from 65.6 and
32.7 percent of the respective controls. In
addition, after the interviews were com-
pleted, 87 cases and 86 controls were con-
tacted by telephone and asked nine ques-
tions from the questionnaire. Levels of con-
cordance were similar for cases and controls,
above 80 percent for seven of the nine ques-
tions, and ranged among these questions
from 65.1 to 98.8 percent. In addition, sim-
ilar proportions of subjects in each group
were interviewed by men (28.6 vs. 25.6 per-
cent), and at home (83.6 vs. 82.4 percent),
at work (6.7 vs. 10.6 percent), or elsewhere.

Although bias may result from more ac-
curate recall of past events by cases than by
controls, particularly when controls are not
diseased individuals, there is evidence that
this is not a likely explanation for the find-
ings in this study. Risk of breast cancer was
found to be associated with testicular con-
ditions, but not with nontesticular inguinal
or genital problems, which one would expect
to be equally well remembered. In addition,
the associations between risk of breast can-
cer and both number of children and age at
mumps infection are biologically consistent
with the findings based on direct questions
regarding testicular pathology. Furthermore,
since little is generally known about the
etiology of breast cancer in men, it 18 un-
likely that the cases were more aware than
the controls of the possible role of any of the
risk factors observed in this study.

The major weakness of this study is the

low response rate among the controls. This
situation would vield spurious results if re-
spondents and nonrespondents differed with
regard to one or more of the variables con-
tributing to the positive findings. Although
we have no evidence that this did or did not
occur, it seems unlikely that factors related
to testicular abnormalities and function
would be associated with determinants of
participation.

The major findings in this study suggest a
protective role against breast cancer for ad-
equate testicular function and an etiologic
role for testicular dysfunction. Since the
main source of androgens in men is the
testis, these findings suggest that breast can-
cer may develop in men in response to an
androgen deficiency. Other observations
from this study, although based on small
numbers and not statistically significant, are
consistent with this interpretation. Esti-
mated relative risks were less than unity in
men with prostate cancer, which has been
associated with elevated levels of endoge-
nous androgens in some studies (38), and in
those who received exogenous androgens. In
addition, studies by others have found evi-
dence for an increased risk in relation to
testicular pathology (6, 13-15) and hypo-
gonadism of Klinefelter syndrome (22, 39},
and a reduced risk associated with prostatic
disease (6).

Relative risk estimates were somewhat
greater than one in men with conditions that
have been associated with increased estrogen
production such as obesity (40), elevated
cholesterol (41), rapid weight gain (20), and
breast swelling (20). Studies by others have
also provided results supportive of these ob-
servations, including associations between
breast cancer in men and prior breast dis-
eases (6, 13-15, 19), weight at age 30 years
(15), hyperthyroidism (16), exposure to €x-
ogenous estrogens (14}, alcoholism (14), and
liver disease (15, 16, 27).

Although the associations described in the
preceding two paragraphs have not been ob-
served in all case-control studies, and in
many instances are not statistically signifi-
cant at the conventional probability level of
0.05, this lack of consistency is readily ex-
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plainable on the basis of small sample size
and low statistical power. None of the prior
studies produced results that are inconsistent
with the hypothesis that estrogens and an-
drogens are of etiologic and protective im-
portance, respectively. Three case reports of
breast cancer developing in transsexual in-
dividuals who were castrated and given high
doses of exogenous estrogens (42, 43) pro-
vide additional anecdotal, but dramatic,
support for this hypothesis.

Results of studies of endogenous hor-
mones in men with breast cancer are also
generally consistent with this hypothesis.
Urinary estrogen excretion (44) and serum
estradiol levels (45-47) have been found to
be higher in men with than in those without
breast cancer in some small clinical investi-
gations, but not in a larger population-based
case-control study (15). However, serum es-
trogen levels in the latter study were corre-
lated with body weight in the controls, and
obesity at age 30 years was found to be a
nisk factor, suggesting an etiologic role for
elevated estrogens early in life.

In some previous studies, serum testoster-
one levels have actually been found to be
higher in cases than in controls (15, 45-47),
but the difference in each study was small
and could readily have been due to chance.
In addition, estrogens in men are derived
from conversion of testosterone (of testicular
origin) to estradiol and of androstenedione

"(of adrenal origin) to estrone in adipose tis-
sue, and normal androgen levels could result
in enhanced estrogen production in the pres-
ence of obesity. Altered estrogen metabo-
lism, as reported in one early study of men
with breast cancer (48), although not con-
firmed by a subsequent investigation (49),
would also provide a mechanism for an
enhanced risk in the presence of normal
androgen levels. Further studies of this pos-
sibility are warranted. None of these endo-
crinologic studies included cases with tes-
ticular abnormalities, and it has been well
documented that cases with various testicu-
lar lesions excrete low levels of androgens
(26, 50, 51).

In a recent review, Zumoff (52) provided
strong evidence that enhanced ovarian an-

drogen production may be a risk factor for
breast cancer in women under some circum-
stances. However, cohort studies of normal
women in general populations have not con-
sistently shown prediagnostic androgen lev-
els to be predictive of subsequent breast
cancer development (52, 53). The results of
our study suggest that the role of androgens
should be considered in further endocrino-
logic studies of breast cancer in either sex.

Trauma to the head was associated with
an increased risk of breast cancer in men in
one prior investigation (14), but in our study
head injury was associated with a reduced
risk of this disease. No obvious reason for
this discrepancy is evident, but the more
detailed information obtained directly from
the subjects of this study would be expected
1o be more valid than the data from medical
records that were utilized in the previous
investigation. The previous investigators hy-
pothesized that their findings could have
resulted from enhanced prolactin produc-
tion due to a reduction in hypothalamic
inhibition of pituitary function, but this now
seems less likely. The findings of our study
might be explained by a reduction in pro-
duction of gonadatropins, and possible pro-
lactin, due to a direct effect of trauma on
the pituitary, although this is conjectural. If
additional studies confirm an association be-
tween head trauma and risk of breast cancer
in either sex, then studies of the long-term
endocrinologic consequence of such injury
might provide useful clues to the etiology of
breast cancer.

Additional evidence for a possible etio-
logic role of the pituitary is provided by the
association noted in this study between risk
of breast cancer and use of amphetamines,
which are known to cause gynecomastia,
probably by stimulation of prolactin pro-
duction (37), and by a relationship noted in
one previous study (14) between drugs as a
group that cause prolactin elevation and
breast cancer in men. On the other hand, in
the present study, risk of breast cancer was
not consistently associated with other drugs
that are thought to have a gynecomastogenic
mechanism similar to that of the ampheta-
mines (37). The observed association with
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amphetamine use could have another mode
of action, could have been a result of incom-
plete contro! of confounding by weight, or
could have resulted from an unrecognized
nonbiologic mechanism.

Our finding of an increase in risk in rela-
tion to duration of diabetes has not been
observed in other investigations of breast
cancer in men, and in one prior study (16),
a slight reduction in risk in diabetics was
found. Studies have also generally not re-
vealed a relationship between breast cancer
in women and diabetes. The association be-
tween cigar smoking and risk observed in
this study has also not been reported previ-
ously, although a weak association with pipe
smoking was noted in one prior investiga-
tion (6). Neither of these observed associa-
tions resulted from analyses to test prior
hypotheses, and both could bave occurred
by chance as a result of the large number of
variables that were considered in this study.
Biologic interpretations of these findings are
thus not warranted unless they are con-
firmed by others.

Preston-Martin et al. {54) have recently
summarized the evidence from studies in
humans that risks of many neoplasms are
increased by factors that enhance rates of
cell division; and Moolgavkar et al. (55) have
developed a quantitative model for breast
cancer that includes the same concept.
Stalsberg et al. (2) have shown that hormon-
ally related, socioeconomic, and geographic
risk factors for breast cancer in women are
more strongly related to lobular and tubular
carcinomas than to other histologic types
and have hypothesized that these risk factors
exert their effect by selectively increasing the
number of lobular cells at risk, and therefore
the number of cells susceptible to malignant
transformation. Observations from this
study and other investigations are supportive
of the hypothesis that risk of breast cancer
is a function of the number of susceptible
cells. Men have little breast epithelium and
are at very low risk of breast cancer; men
with risk factors likely associated with ele-
vated estrogen or reduced androgen levels
are at greater risk than other men, and such
hormonal aberrations would be expected to

enhance growth of the mammary epithe-
lium. Risk is similarly elevated in men
with prior benign breast conditions, some
of which probably are associated with in-
creased epithelial proliferation; and men
with Klinefelter’s syndrome, who have more
overt gynecomastia, low levels of endoge-
nous androgens, and elevated estrogen lev-
els, are at even higher risk, although their
risk is not as high as that in women (22}.

To estimate the proportion of all cases in
this study that are attributable to observed
risk factors, we assumed that causal mecha-
nisms are operative in the associations with
the following variables: undescended testis,
removal of testis, congenital inguinal hernia,
mumps after age 14 years, other infections
of the testis, voice change at an older age
than one’s peers, infertility, no live children,
high blood cholesterol, weight gain of more
than 50 pounds (22.70 kg) in 6 months, use
of thyroid hormone or amphetamines, any
type of prior benign breast condition, expo-
sure to ionizing radiation (results not pre-
sented), worked for 10 or more years in any
metal industry (results not presented), and
family history of breast cancer in any first-
or second-degree relative (28). Exposure to
one or more of these factors was reported by
78 percent of the cases and 55 percent of the
controls. From these percentages, it was €S-
timated (56) that approximately 50 percent
of the cases could be attributed to one or
more of these risk factors.

This low value for the population-
attributable risk, although undoubtedly im-
precise, serves to demonstrate the failure of
this study to identify possible causes of many
of the cases. Many women with breast can-
cer also have none of the generally recog-
nized risk factors for this disease. One pur-
pose of this study was to identify vanables
that might be new risk factors for breast
cancer in women. Although some new as-
sociations were observed and additional in-
formation was accrued on the possible role
of hormonal factors in the etiology of breast
cancer, few new causal agents were identi-
fied, and in this respect, this study failed to
achieve one of its main purposes. Given the
rarity of carcinomas of the male breast, ad-



Breast Cancerin Men 747

ditional case-control studies of breast cancer
in men would seem warranted only if new
hypotheses emerge that would focus future
studies on areas of possible relevance to
breast cancer in women that were not con-
sidered in this investigation.
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