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ABSTRACT

In a case-control study, we explored a potential association between
uveal melanoma and reproductive factors in women. Responses from
telephone interviews of 186 women diagnosed with uveal melanoma were
compared with responses of 423 women without this disease. All women
resided in 11 U.S. western states. We observed a decreased risk of uveal
melanoma for women who had ever been pregnant (relative risk (RR) =
0.60, 95% confidence interval (CI) = 0.37 - 0.95|, with an increase in this
protective effect with more live births after adjustment for age, menopau
sa! status, eye color, and skin sensitivity to the sun (1-2 births, RR =
0.47, 95% Cl 0.29-0.78; 3-4 births, RR = 0.38, 95% CI = 0.22-0.64; 5
or more births, RR = 0.33, 95% CI = 0.15-0.71). The largest effect was
observed between nulliparous and parous women. No other reproductive
factors, including use of oral contraceptives or postmenopausal estrogens,
were shown to be related to risk for uveal melanoma. We conclude that
most reproductive factors in this population play little or no role in the
etiology of uveal melanoma. The association with number of live births
must be confirmed in other studies to assure that it is unrelated to
confounding factors not measured in this study.

INTRODUCTION

Some studies have reported associations between use of oral
contraceptives and cutaneous melanoma (1, 2), while others
have not found this effect (3, 4). Recent work has shown an
increased risk for eye melanoma with use of replacement estro
gens and a decreased risk among women who had undergone
oophorectomy (5). Because exogenous estrogens may stimulate
melanogenesis (6), we explored a potential association between
uveal melanoma, exogenous estrogen use, and other reproduc
tive factors in women. We were interested in determining
whether reproductive factors could be identified in women that
might partially explain higher incidence rates of uveal mela
noma in younger women compared to younger men (5, 7).

SUBJECTS AND METHODS

Patients. Women were eligible for this study of reproductive factors
if they were Â»hite; 20 to 74 years of age; diagnosed with uveal melanoma
between January 1978 and February 1987 at the Ocular Oncology Unit
of the University of California, San Francisco; and resided in Arizona,
California, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon,
Utah, Washington, or Wyoming at the time of diagnosis. Of the 196
eligible patients, 186 (95%) were interviewed. Four patients could not
be located, 1 refused to participate, 3 were too ill, and 2 were deceased.
Twenty-five % of interviews were completed by 4 months after diag
nosis, 50% were completed by 9 months after diagnosis, and 75% of
all interviews were completed by 18 months after diagnosis. All ques
tions asked of patients related to the period prior to the diagnosis of
uveal melanoma. No interviews were conducted with next of kin.
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Control Subjects. A sample of 423 white women was selected for the
control group using random digit dial telephone methods (8). To obtain
control subjects living in the same geographic area as the patients, we
generated telephone numbers using the area code and first three digits
of the patients' telephone numbers in combination with four numbers

randomly generated by computer. These numbers were telephoned up
to ten times at different hours of the day and evening on weekdays and
weekends. Two female control subjects were located who were matched
within the same 5-year age group of patients at diagnosis. Seventy-
seven % of the eligible women in the control group were interviewed.

Interviews. Telephone interviews using structured questionnaires
were conducted by professional interviewers who were unaware of the
study hypotheses. The interview queried demographic and host char
acteristics, residence history, sun exposure, and medical history that
included reproductive information. Specifically, women were asked for
their number of pregnancies, live births, and stillbirths; their age at
birth of first child; changes in skin pigmentation during pregnancy;
regularity of menses; use of oral contraceptives or postmenopausal
estrogens; age at menopause if menopausa!; hysterectomy; and oopho
rectomy. Factors relevant to reproductive history are discussed in this
paper. Results are presented elsewhere for phenotypic and sun-related
factors and for other cancers in relation to uveal melanoma (9. 10).

Analysis. A uniform protocol was used for all subjects to edit and
code questionnaires, for data entry, and to check consistency and
ranges. Standard techniques to analyze case-control studies were used
to estimate relative risks and 95% confidence intervals and to compute
two-tailed P values (at P = 0.05) (11, 12). We explored the effects of
potentially confounding variables using unconditional logistic regres
sion analysis (12, 13). We constructed two separate models that esti
mated the relative risks for uveal melanoma associated with number of
live births and uveal melanoma associated with number of pregnancies.
Variables included in the models were age, menopausa! status (premen-
opausal, surgical menopause, natural menopause), eye color (brown;
green, gray, hazel; blue), and sensitivity of the skin to 0.5 h of sun
exposure (whether subjects tanned without burning, burned with tan
ning, burned with light tanning, or burned with no tanning).

The effects of reproductive and hormonal factors were examined
separately for women who were diagnosed at age 50 or less and more
than age 50 to determine whether risk factors were different for these
two groups. Categorical data were compared by x; tests and, for

multiple levels of exposure, P values for tests for trend were computed
when appropriate.

Mean age was 54.7 Â±0.94 (SE) years for the patients in this study
and 55.5 Â±0.61 years for the control subjects. As measures of compa
rability of patients and control subjects, heights and weights were also
compared. Mean height for both patients and control subjects was 164
cm (SE for patients, 0.46; SE for controls. 0.33) (5 feet 4 inches). Mean
weight at age 25 was also quite similar at 64.4 Â±4.72 kg for patients
and 65.8 Â±3.20 kg for control subjects (142 and 145 pounds,
respectively).

RESULTS

Table 1 presents estimates of age-adjusted relative risks and
95% confidence intervals for pregnancy history, regularity of
menstrual cycles, and oral contraceptive use. Women who ever
had been pregnant had a lower risk of developing uveal mela
noma. This risk decreased with an increase in number of live
births (P for trend = 0.002); however, most of the effect was
observed between nulliparous and parous women. Similarly,
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Table 1 Age-adjusted relative risk estimates and 95% confidence intervals for
pregnancy history, menstrual cycle, and oral contraceptive use

Table 2 Age-adjusted relative risk estimates and 95% confidence intervals for
menopausa! characteristics

EverpregnantNoYesNo.

of livebirths*-'01-23-45+StillbirthsNoYesAge

of mother at birthoffirst
child(vr)<2021-2425-2930+Menstrual

cvcleirregularNoYesOral

contraceptiveuseNeverEver<

1 to 3vears4-910+Cases

(N=186)35151467354131447425127191463612462222911Controls(N=423)513725717614842359131061319(13835170273150595734RR1.00.601.00.470.380.331.01.361.00.990.761.281.01.221.00.760.680.940.5995r;CI0.37-0.95Â°0.

29-0.78''0.22-0.64J0.15-0.71''0.53-3.490.61-1.610.43-1.350.65-2.520.78-1.910.48-1.200.37-1.240.53-1.640.28-1.27

" P < 0.05.
* Adjusted for age, menopausa! status (premenopausal. surgical menopause,

natural menopause), eye color (brown; green, gray, hazel: blue), sensitivity to
0.5 h sun exposure (tan without burning, burn with tanning, burn with little
tanning, burn with no tanning).

' P for trend = 0.002.
dP<0.0\.

the risk for uveal melanoma also decreased with an increase in
number of pregnancies regardless of their outcome. Again, most
of the effect was observed between never-pregnant women and
those who had had 1 to 2 pregnancies (1-2 pregnancies RR' =
0.60; 3-4 pregnancies, RR = 0.45; 5 or more pregnancies, RR
= 0.37; P for trend = 0.002).

Time intervals from birth of first child to diagnosis of uveal
melanoma (or interview in control subjects) were similar in
patients and control subjects. Likewise, time intervals from first
use and last use of oral contraceptives to diagnosis of uveal
melanoma (or interview in control subjects) were similar in
patients and control subjects (data not shown).

Table 2 presents age-adjusted relative risks and 95% confi
dence intervals for menopausal characteristics. Estimates of the
relative risk were slightly elevated with natural menopause or
bilateral oophorectomy, although none of the factors shown in
Table 2 was associated with a significantly increased or de
creased risk of uveal melanoma. When patients and control
subjects were compared with respect to age at surgical or natural
menopause, there were no consistent effects with either of these
factors.

When comparing women who had ever had an oophorectomy
(unilateral and bilateral combined) with those who had not, the
risk of uveal melanoma was 0.98 (95% CI, 0.65-1.49). Life
table analyses showed that median age at menopause was sim
ilar for patients and control subjects (patients 50 years of age
at natural menopause, control subjects 51; patients and control
subjects 45 years of age at surgical menopause).

We compared reproductive factors in women diagnosed at

Menopausa!statusPremenopausal"Menopausa!Natural

menopause"HysterectomyAloneWith

unilateraloophorec-tomyWith

bilateraloophorec-tomyAge

of menopause, surgical(yr)<3535-3940-4445-4950+Age

of menopause, natural(vr)<4445-4950-5354+Menopausa!

estrogen use(y)Never
useEver<12-910+Cases

(N=186)4476287311215161012112425137072122634Controls(A1=423)100166711867332938253125406041146177357963RR1.01.401.101.131.34.0.45.22.16.15.0.360.950.731.00.850.710.681.1495%Cl0.73-2.690.57-2.140.41-3.140.68-2.630.58-3.640.48-3.100.41-3.290.40-3.300.57-3.260.41-2.220.28-1.900.57-1.260.35-1.460.40-1.150.69-1.90

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

Â°Includes one patient with unilateral oophorectomy.

age 50 or less and more than age 50 to determine whether risk
factors could be identified that might partially explain higher
incidence rates of uveal melanoma in younger women compared
to younger men. We noted no differences in reproductive factors
between the two age groups. There also were no remarkable
differences between patients and control subjects with regard
to age at hysterectomy, number of years since surgical or natural
menopause and uveal melanoma diagnosis (or interview in
control subjects), or time from first or last use of menopausal
estrogens and uveal melanoma diagnosis (or interview in con
trol subjects, data not shown).

DISCUSSION

A history of pregnancy decreased risk of developing uveal
melanoma among women in this study. This risk decreased
with an increase in number of live births; however, most of the
effect was observed between nulliparous and parous women.
The other large case-control study, by Hartge et al. (5) that
explored hormonal factors in women with uveal melanoma,
reported a relative risk of 1.4 (95% CI, 0.8-2.2) for parous
women, opposite to the direction of our finding. The authors
noted an increased risk of 2.0 with estrogen replacement use
that dropped to 1.6 (95% CI, 1.0-2.5) with surrogate respond
ents removed from the analysis. Hartge et al. (5) also reported
a decreased risk of uveal melanoma (RR = 0.60; 95% CI, 0.4-
1.0) among women who had undergone ovarian surgery with
either one or both ovaries removed. If the protective effect of
births for uveal melanoma reflects less ovarian function, it
might be expected that oophorectomy and/or oral contraceptive
use would be protective for uveal melanoma. While control
subjects in this prior study (5) were patients with detached
retinas and controls in the study reported here were obtained
using random digit dial procedures, we can think of no biolog
ical reason why this difference would influence results on re-
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productive factors. However, the effects of chance cannot be
ruled out in either study.

No association with parity or use of exogenous hormones
was found in a Canadian study of uveal melanoma that included
27 women patients and population controls. However, because
of the small sample of women, statistical power was insufficient
to determine differences in levels of risk (14).

Previous studies of cutaneous melanoma and hormonal fac
tors have reported differing results that relate to hormonal
factors. Similar to the uveal melanoma results reported here, a
case-control study of cutaneous melanoma in Canada showed
a statistically significant protective effect for women with an
increase in number of live births (3-4 live births, RR = 0.8; 5
or more live births, RR = 0.3, P = 0.02) (3). Similar to the
uveal melanoma study by Hartge et al. (5), the Canadian group
(3) also noted an inverse association between bilateral oopho-
rectomy and risk of superficial spreading melanoma (RR = 0.5,
P = 0.02). Another report noted borderline evidence of an
association between superficial spreading melanoma and dura
tion of use of unopposed estrogens but reported no association
with number of pregnancies (4). Risk of superficial spreading
melanoma increased for women who had a first child after age
30 (RR = 3.0; P = 0.02 for linear trend) in a population-based
study of melanoma in Seattle (2). In general, the larger case-
control studies of cutaneous melanoma and reproductive factors
have shown inconsistent results relating to hormonal factors
but consistent elevated risks associated with sunlight and some
host characteristics.

Response and selection bias in this study are unlikely to
provide an explanation for the current study results because the
participation rate of subjects was high, and women were con
tacted at all times of the day and evening and on weekends to
avoid selecting only control subjects who were at home during
regular business hours. Further, the average age of the women
in the control group was 55 years; therefore it was unlikely that
the women who participated were those at home with young
children. The random digit dial procedures used in this study
have been shown by others to yield random samples of individ
uals in a population and to provide good response rates (15).

We conclude that most reproductive factors appear to play
little or no role in the etiology of uveal melanoma in this

population of women from 11 U.S. western states. The associ
ation with number of live births must be confirmed in other
studies to assure that it is unrelated to possible confounding
factors not measured in this work.
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