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Background:Perineal talc use has been
associated with an increased risk of
ovarian cancer in a number of case–
control studies; however, this associa-
tion remains controversial because of
limited supporting biologic evidence
and the potential for recall bias or se-
lection bias in case–control studies. In
this study, we conducted a prospective
analysis of perineal talc use and the
risk of ovarian cancer. Methods: The
Nurses’ Health Study is a prospective
study of 121 700 female registered
nurses in the United States who were
aged 30–55 years at enrollment in 1976.
Talc use was ascertained in 1982 by use
of a self-administered questionnaire:
after exclusions, 78 630 women formed
the cohort for analysis. Three hundred
seven epithelial ovarian cancers subse-
quently diagnosed in this cohort
through June 1, 1996, were confirmed
by medical record review and met in-
clusion criteria. Proportional hazards
models by use of pooled logistic regres-
sion were used to derive relative risks
(RRs) and 95% confidence intervals
(CIs). Results: In 1982, 40.4% (n =
31 789) of the cohort reported ever us-
ing talc, and 14.5% (n = 11 411) re-
ported ever using talc daily. We ob-
served no overall association with ever
talc use and epithelial ovarian cancer
(multivariate RR = 1.09; 95% CI =
0.86–1.37) and no increase in risk of
ovarian cancer with increasing fre-
quency of use. There was a modest
elevation in risk for ever talc use and
invasive serous ovarian cancer (multi-
variate RR = 1.40; 95% CI = 1.02–
1.91). The risk of epithelial ovarian
cancer for talc users was not greater
among women who had never had a
tubal ligation (multivariate RR = 0.97;
95% CI = 0.71–1.32).Conclusion: Our
results provide little support for any
substantial association between perine-
al talc use and ovarian cancer risk

overall; however, perineal talc use may
modestly increase the risk of invasive
serous ovarian cancer. [J Natl Cancer
Inst 2000;92:249–52]

Talc was originally implicated as a
possible ovarian carcinogen because of its
chemical similarity to asbestos, which has
been linked to ovarian cancer in occupa-
tional settings and is associated with me-
sotheliomas histologically resembling ep-
ithelial ovarian cancers(1–3). Perineal
use of talcum powder has been positively
associated with ovarian cancer risk in a
number of case–control studies(4–13),al-
though the magnitude of the associations
has been modest, with odds ratios ranging
from 1.2 to 1.9, and not all results reached
statistical significance(5,6,8). Despite
this relative consistency among studies,
the limited supporting biologic evidence,
together with the possibility of recall and
selection bias in case–control studies(1),
has raised questions about the plausibility
of the association. We, therefore, prospec-
tively examined the relationship between
perineal talc use and ovarian cancer risk
in a large cohort of U.S. women.

METHODS

The Nurses’ Health Study, established in 1976, is
a prospective cohort of 121 700 registered nurses
living in 11 of the larger states in the United States.
Questionnaires were mailed to married, female
nurses aged 30–55 years, requesting information on
health-related issues, including medical history and
potential risk factors for cancer. Follow-up question-
naires have been mailed every 2 years to update
information on exposures and to ascertain newly di-
agnosed diseases. The study was approved by the
Human Research Committee at the Brigham and
Women’s Hospital, Boston, MA.

Ascertainment of cases.We sought medical re-
cords from all women who reported a diagnosis of
ovarian cancer or who were deceased in each fol-
low-up cycle. Records were reviewed by physicians
unaware of exposure status. Histologic subtypes
were determined from pathology reports, and epi-
thelial ovarian cancers were classified as serous can-
cers (including cystadenocarcinoma and papillary
adenocarcinoma), mucinous cancers (including ad-
enocarcinoma and mucinous papillary adenocarci-
noma), and endometrioid cancers (clear cell and
other types, including mixed epithelial tumors). Bor-
derline histologic tumors are included in the analy-
sis. Deaths are reported by relatives and postal au-
thorities, as well as a search of the National Death
Index. Mortality follow-up is estimated to be 98%
complete in this cohort(14). Cases of epithelial
ovarian cancer (International Classification of Dis-
eases Code, ICD183.0), confirmed by medical rec-

ord review or death certificate, occurring between
the return of the 1982 questionnaire and June 1,
1996, were included in the analysis.

Exclusions.Women who did not respond to the
question on talc use in 1982 were excluded from this
analysis. We also excluded women who had re-
ported a diagnosis of cancer (other than nonmela-
noma skin cancer) before 1982, as well as women
who reported bilateral oophorectomy, surgery with
an unknown number of ovaries removed, and a his-
tory of radiation therapy. Validity of self-reported
surgical menopause has been assessed previously,
and agreement with medical records was more than
97% (15). These exclusions were updated every 2
years. At baseline, 78 630 women were eligible for
the analysis. The resulting population after exclu-
sions contributed 984 212 person-years of follow-up
and 307 cases of epithelial ovarian cancer.

Ascertainment of talc exposure.Use of talcum
powder was ascertained on the 1982 questionnaire in
the following ways: “Have you ever commonly used
talcum, baby powder, or deodorizing powdera) to
apply to perineal (private) area? No, daily, one to six
times per week, or less than once per week orb) to
apply on sanitary napkins? No, Yes.” We classified
“ever talc use” as ever talc use on either the perineal
area or sanitary napkins.

Other covariates.Potential risk factors and con-
founders of the association between ovarian cancer
and exposures of interest in this analysis also were
obtained from the biennial questionnaires and were
updated every 2 years where relevant. Oral contra-
ceptive use was asked every 2 years from 1976
through 1982, by which time use was rare. Tubal
ligation history was asked as part of a question on
methods of contraception from 1976 through 1984,
and, in 1994, women were asked if they had ever

Affiliations of authors: D. M. Gertig, F. E.
Speizer, Channing Laboratory, Department of Medi-
cine, Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA; D. J. Hunter, G. A.
Colditz, Channing Laboratory, Department of Medi-
cine, Brigham and Women’s Hospital, Harvard
Medical School, and Department of Epidemiology,
Harvard School of Public Health, Boston, and Har-
vard Center for Cancer Prevention, Boston; D. W.
Cramer, Obstetrics and Gynecology Epidemiology
Center, Brigham and Women’s Hospital; W. C. Wil-
lett, Channing Laboratory, Department of Medicine,
Brigham and Women’s Hospital, Harvard Medical
School, and Departments of Epidemiology and Nu-
trition, Harvard School of Public Health; S. E.
Hankinson, Channing Laboratory, Department of
Medicine, Brigham and Women’s Hospital, Harvard
Medical School, and Department of Epidemiology,
Harvard School of Public Health.

Correspondence to:Dorota M. Gertig, MB.BS.,
MHSc., ScD., Centre for Genetic Epidemiology,
University of Melbourne, 200 Berkeley St., Carlton
3053, Australia (e-mail: Dorota.Gertig@channing.
harvard.edu).

See“Notes” following “References.”

© Oxford University Press

Journal of the National Cancer Institute, Vol. 92, No. 3, February 2, 2000 REPORTS 249

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/92/3/249/2965050 by guest on 29 August 2021



had a tubal ligation and, if so, at what age. Family
history of ovarian cancer was not asked until 1992.
Parity was defined as the number of pregnancies
lasting 6 months or more and was asked through 1984.

Statistical analysis. Incidence rates (number of
cases for each category of exposure divided by per-
son months of follow-up in that cycle) were calcu-
lated for each category, adjusting for age in 5-year
intervals. Proportional hazards models by use of
pooled logistic regression were used to derive rela-
tive risks (RRs) and 95% confidence intervals (CIs)
of disease for each exposure category(16).For age-
adjusted analyses, we categorized variables as fol-
lows: parity (0, 1–2, orù3), oral contraceptive use
(never, past, or current), tubal ligation (yes or no),
postmenopausal hormone use (never, past, or cur-
rent), cigarette smoking (never, past, or current), and
body mass index, i.e., weight in kilograms/height in
meters squared (<21, 21.0–22.9, 23.0–24.9, 25.0–
28.9, orù29 kg/m2). In multivariate analyses, we
adjusted for age (years) and for potential risk factors
by use of indicator variables for each category as
described above, except for parity (0, 1–2, 3–4, or
ù5) and duration of oral contraceptive use (never or
<3, 3–5, or >5 years), for which we used a larger
number of categories to more appropriately control
for confounding. In addition we controlled for age at
menarche, duration of breast-feeding, and age at
menopause. However, since this did not alter the
estimates for talc use, further models did not control
for these variables. Body mass index and duration of
oral contraceptive use were also entered as continu-
ous variables, and similar estimates were obtained.
All RRs reported are multivariate unless otherwise
stated.P values reported are two-sided.

RESULTS

Three hundred seven women devel-
oped ovarian cancer in the cohort from
1982 through 1996 who responded to the
1982 questionnaire on talc use. In 1982,
40.4% (n4 31 789) of the baseline co-
hort reported ever using talc, of which
14.5% (n4 11 411) were ever daily talc
users. Talc use was associated with higher
body mass index and inversely associated
with current cigarette smoking (Table 1).

We did not observe an overall associa-
tion with ever use of talc and epithelial
ovarian cancer (RR4 1.09; 95% CI4
0.86–1.37). There was also no elevation
in risk among daily users of perineal talc,
and no trend was seen with increasing fre-
quency of use (Table 2). Talc use on sani-
tary napkins was inversely related to
ovarian cancer, but the association was
statistically nonsignificant. Exclusion of
use of talc on sanitary napkins from the
ever use of talc variable did not substan-
tially alter the results. We also evaluated
the risk for women who used both peri-
neal talc and talc on sanitary napkins but
did not see an effect compared with never
users of talc (RR4 0.90; 95% CI4
0.59–1.37).

When we stratified by histologic sub-

type, we observed a modest increase in
risk for ever talc use for serous invasive
cancers (RR41.40; 95% CI 41.02–
1.91) but not for all serous cancers (in-
cluding borderline cancers), endometrioid
cancers, or mucinous cancers (Table 3).
For women who reported ever daily use

of talc, the RR of invasive serous cancer
was 1.49 (95% CI4 0.98–2.26). The
RRs for ever talc users of less than once
per week and one to six times per week
were 1.29 (95% CI4 0.81–2.04) and
1.49 (95% CI4 0.77–2.11), respectively
(P for trend4 .05).

Table 1.Age-standardized prevalence of ovarian cancer risk factors according to
perineal talc use in 1982*

Ever perineal talc use, %†
(n 4 31 789)

No perineal talc use, %
(n 4 46 841)

Parity
0 6.3 6.4
1–2 35.0 35.2
ù3 58.7 58.4

Oral contraceptive use
Current 0.5 0.6
Past 49.2 49.8
Never 50.4 49.6

Hormone use, postmenopausal women only
Current 12.1 12.9
Past 20.5 20.4
Never 67.4 66.7

Tubal ligation, yes 17.6 17.6

Cigarette smoking
Never 44.9 43.2
Past 30.3 28.3
Current 24.9 28.5

Body mass index quintiles, kg/m2

<21.0 16.0 22.1
21.0–22.9 20.9 25.4
23.0–24.9 20.1 20.6
25.0–28.9 22.8 19.6
ù29 19.8 12.0

*Numbers do not always add up to 100% because of missing data or rounding.
†Ever talc use coded as either talc use on perineal area or talc use on sanitary napkins.

Table 2.Talc use and ovarian cancer: 1982 through 1996 (all subtypes included)*

No. of
cases

Person-
years

Age-adjusted RR
(95% CI)

Multivariate RR†
(95% CI)

Talc use on perineum
Never 186 608 020 1.0 (referent) 1.0 (referent)
<1/wk 43 128 923 1.10 (0.79–1.53) 1.14 (0.81–1.59)
1–6/wk 30 105 186 0.95 (0.65–1.40) 0.99 (0.67–1.46)
Daily 48 142 083 1.09 (0.79–1.49) 1.12 (0.82–1.55)

Talc use on sanitary napkins
No 242 781 421 1.0 (referent) 1.0 (referent)
Yes 32 111 399 0.89 (0.62–1.29) 0.89 (0.61–1.28)

Ever perineal talc use
No 179 586 758 1.0 (referent) 1.0 (referent)
Yes 128 397 454 1.05 (0.84–1.32) 1.09 (0.86–1.37)

Talc use, perineal and sanitary
napkins

None 179 586 758 1.0 (referent) 1.0 (referent)
Either talc use on perineum

or use on sanitary napkins
103 307 317 1.11 (0.87–1.41) 1.15 (0.90–1.46)

Use on both sanitary napkins
and perineum

25 90 137 0.89 (0.58–1.35) 0.90 (0.59–1.37)

*RR 4 relative risk; CI4 confidence interval.
†Multivariate analyses control for age (years), parity (0, 1–2, 3–4, orù5), duration of oral contraceptive

use (never or <3 y, 3–5 y, or >5 y), body mass index (body weight in kilograms/height in meters squared:
<21, 21.0–22.9, 23.0–24.9, 25.0–28.9, orù29 kg/m2), tubal ligation history (yes or no), smoking status
(never, past, or current), and postmenopausal hormone use (never, past, or current).
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Because the talc hypothesis depends
on the ability of fibers to migrate up a
patent genital tract to the ovaries, we
evaluated the risk among women who had
reported a tubal ligation and those who
had not. Women who were ever talc users
and had never had a tubal ligation were
not at increased risk of epithelial ovarian
cancer compared with women who had
not used talc (RR4 0.97; 95% CI4
0.71–1.32). There was no evidence of het-
erogeneity of RRs between women who
had a tubal ligation and women who did
not. In addition, when women who had
had a tubal ligation or simple hysterec-
tomy were excluded from the analysis, the
RR for ever talc use was 1.15 (95% CI4
0.89–1.49). For serous invasive cancers,
the RR for women who had never had a
tubal ligation was similar to that for
women without a tubal ligation; however,
the number of case patients who had had
a tubal ligation was small (data not
shown).

Cosmetic talc may have been more
likely to contain asbestos fibers prior to
1976, before voluntary guidelines were
proposed(9). As a proxy for early talc
use, we assessed risk among women 45
years old or older in 1982. There was no
evidence that older women in 1982 were
at greater risk of ovarian cancer overall;
the RR for ever talc use compared with
never talc use for women under 45 years
was 0.95 (95% CI4 0.59–1.53) and
among women 45 years old or older was
1.13 (95% CI4 0.86–1.47). However,
women 45 years old or older in 1982 who

ever used talc had a higher risk of serous
invasive cancer (RR4 1.51; 95% CI4
1.07–2.15). There was no evidence of ef-
fect modification by oral contraceptive
use, body mass index, or cigarette smok-
ing for epithelial cancers overall.

DISCUSSION

To our knowledge, this is the first pro-
spective analysis of talc use and ovarian
cancer, and it addresses some of the po-
tential limitations of previous case–
control studies. Because we ascertained
talc exposure prior to case diagnosis, the
possibility for recall bias, which has been
raised as a potential explanation for pre-
vious positive findings in case–control
studies (1), is eliminated, and selection
bias is reduced. We controlled for known
or suspected ovarian cancer risk factors in
the analysis, such as parity, oral contra-
ceptive use, tubal ligation history, and
body mass index, reducing the potential
for uncontrolled confounding.

However, there are several important
limitations to our study. The questions on
talcum powder use referred to ever use,
and we cannot determine the age at which
women began using talc or the duration of
use. Thus, we were unable to assess the
potential effect of talc use before first
pregnancy, which has been shown to be a
stronger risk factor for ovarian cancer
than use after pregnancy in one study
(13). The number of lifetime applications
of talc has also been associated with in-
creased risk of ovarian cancer in some

previous studies(9,13). Our relatively
short follow-up period may be inadequate
to detect an association if the latency for
development of ovarian cancer is more
than 15 years. Although we controlled for
tubal ligation history, the tubal ligation
question was asked as part of a question
on contraceptive use; therefore, post-
menopausal women and some premeno-
pausal women who were not sexually ac-
tive may not have responded to the
question. Substantial residual confound-
ing is unlikely, since there was no overall
association between talc use and tubal li-
gation in this study. In addition, we ex-
cluded women who were postmenopausal
in 1976 from analyses stratified by tubal
ligation history. Finally, the prevalence of
talc use in our study is somewhat higher
than that in other studies and may reflect
the fact that we asked about frequency of
ever use rather than current regular use;
this may have contributed to an attenua-
tion of risk due to misclassification of ex-
posure.

The potential effect of talc on the ova-
ries depends on migration of talc fibers
through a patent genital tract, and we
would, therefore, expect a stronger asso-
ciation among women without a tubal li-
gation who had used talc. However, no
effect modification was seen by history of
tubal ligation. Because we did not have
the date of tubal ligation, some women
may have begun talc use only after tubal
ligation, potentially resulting in misclas-
sification of talc use and attenuation of
the RRs.

Since the first study showing an almost
twofold increase in risk of ovarian cancer
with any perineal talc use(4), most case–
control studies have demonstrated posi-
tive associations with talc use(4–13),al-
though not all have been statistically
significant (5,6,8).Several studies(9,17–
20) found no overall association between
any genital talc use and ovarian cancer.
We did not observe a dose–response rela-
tionship with talc use, and previous stud-
ies also have been inconsistent in this re-
gard. Some studies(9,13,17) have
demonstrated statistically insignificant
trends in risk with increased frequency of
talc use, duration of use, and measures of
“total lifetime applications,” while other
studies(6,8) have not observed a statisti-
cally significant dose response.

With regard to histologic subtypes, a
recent study by Cramer et al.(13) ob-
served the greatest risk for talc use and
invasive serous cancer; however, other

Table 3.Talc use and ovarian cancer: 1982–1996 (by histologic subtype)*

Histologic subtype
No. of
cases

Person-
years

Age-adjusted RR
(95% CI)

Multivariate RR†
(95% CI)

All serous cancers, ever perineal talc use
No 101 586 771 1.0 (referent) 1.0 (referent)
Yes 84 397 459 1.23 (0.92–1.64) 1.26 (0.94–1.69)‡

Serous invasive cancers, ever perineal talc use
No 84 586 771 1.0 (referent) 1.0 (referent)
Yes 76 397 459 1.33 (0.98–1.82) 1.40 (1.02–1.91)‡

Endometrioid cancers, ever perineal talc use
No 26 586 771 1.0 (referent) 1.0 (referent)
Yes 16 397 459 0.91 (0.49–1.69) 0.91 (0.49–1.87)

Mucinous cancers, ever perineal talc use
No 30 586 771 1.0 (referent) 1.0 (referent)
Yes 20 397 459 0.98 (0.56–1.73) 0.93 (0.53–1.66)

*RR 4 relative risk; CI4 confidence interval.
†Multivariate analyses controlling for age (years), parity (0, 1–2, orù3), oral contraceptive use (never or

ever), and tubal ligation history (yes or no).
‡Multivariate analyses control for age (years), parity (0, 1–2, 3–4, orù5), duration of oral contraceptive

use (never or <3 y, 3–5 y, or >5 y), body mass index (body weight in kilograms/height in meters squared:
<21, 21.0–22.9, 23.0–24.9, 25.0–28.9, orù29 kg/m2), tubal ligation history (yes or no), smoking status
(never, past, or current), and postmenopausal hormone use (never, past, or current).
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studies found increased risks for endome-
trioid cancers(9,12), serous cancers(7),
and invasive cancers of all subtypes(12).
Since serous cancers, which account for
more than half of all invasive ovarian can-
cers, most resemble mesotheliomas, it
could be hypothesized that this subtype
may be most likely associated with talc
use. In our stratification by subtype, we
did observe a modest positive association
with serous invasive cancers and ever talc
use as well as a borderline significant
trend for increasing frequency of ever use.

The biologic evidence for the associa-
tion of talc and ovarian cancer is incom-
plete. Asbestos has been linked to ovarian
cancer in occupational settings and is as-
sociated with peritoneal tumors similar to
ovarian cancer(2,3,21). Because of the
chemical similarity of talc and asbestos,
talc also has been implicated as a possible
ovarian carcinogen. Talc is able to mi-
grate through the genital tract and gain
access to the ovaries because talc fibers
have been detected in benign and malig-
nant ovarian tissue(22), although no re-
lation between reported levels of talc ex-
posure and ovarian talc counts has been
observed(23).There have been few stud-
ies (24,25) of talc exposure in animals,
and these studies have not demonstrated
an increase in ovarian cancer among ani-
mals subjected to chronic talc exposure.
These data should be interpreted cau-
tiously because there are important ana-
tomic and physiologic differences be-
tween rodents and humans, and talc in
animals is often administered at high dose
via aerosol exposure(24).

In summary, we did not observe an
overall association between epithelial
ovarian cancer and ever use of talc, and
there was no apparent dose response, al-
though we lacked information on duration
of talc use. In analyses stratified by his-
tologic subtype, we observed a modest
positive association between invasive se-
rous cancer and ever talc use. Our results
provide little support for any substantial
association between perineal talc use and

ovarian cancer risk overall; however, per-
ineal talc use may modestly increase the
risk of invasive serous ovarian cancers.
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