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Abstract Laboratory data suggest that caffeine or some
components of coffee may cause DNA mutations and
inhibit tumor suppressor mechanisms, leading to neoplastic
growth. However, coffee consumption has not been clearly
implicated in the etiology of human postmenopausal
ovarian cancer. This study evaluated the relationship of
coffee and caffeine intake with risk of epithelial ovarian
cancer in a prospective cohort study of 29,060 postmeno-
pausal women. The participants completed a mailed
questionnaire that assessed diet and health history and were
followed for ovarian cancer incidence from 1986 to 2004.
Age-adjusted and multivariate-adjusted hazard ratios were
calculated for four exposure variables: caffeinated coffee,
decaffeinated coffee, total coffee, and total caffeine to
assess whether or not coffee or caffeine influences the risk
of ovarian cancer. An increased risk was observed in the
multivariate model for women who reported drinking five
or more cups/day of caffeinated coffee compared to women
who reported drinking none (HR = 1.81, 95% CI: 1.10-
2.95). Decaffeinated coffee, total coffee, and caffeine were
not statistically significantly associated with ovarian cancer
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incidence. Our results suggest that a component of coffee
other than caffeine, or in combination with caffeine, may
be associated with increased risk of ovarian cancer in
postmenopausal women who drink five or more cups of
coffee a day.
Keywords Ovarian cancer - Coffee - Caffeine -
Cohort study

Introduction

Ovarian cancer is the fifth most common cause of female
cancer mortality in the United States [1]. While incidence
has decreased since 1987, mortality rates have remained
steady [1]. Currently, there are no effective screening
measures for ovarian cancer, and as a result 71% of ovarian
cancer cases are diagnosed at an advanced stage with a
poor prognosis [2]. Presently, the most effective strategies
for prevention of ovarian cancer are prophylactic oopho-
rectomy and identification and reduction of modifiable risk
factors. Established risk factors for ovarian cancer include
age, family history of ovarian or breast cancer, postmen-
opausal hormone use, nulliparity, never use of oral
contraceptives, tubal ligation, early menarche, and late
menopause. However, data on other potentially modifiable
risk factors such as diet are less consistent [1, 2].

One dietary factor that has been studied relative to
ovarian cancer etiology is coffee, which is widely con-
sumed in developed countries. Sixteen case—control studies
[3—18] and six cohort studies [19-24] have examined the
relationship between coffee intake and ovarian cancer with
inconsistent results. Cohort studies tended to observe a
higher risk for ovarian cancer than case—control studies, but
in most cases, the results have not been statistically
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significant. Coffee is a complex food item with numerous
chemical constituents and studies have not clearly demon-
strated either an overall protective or detrimental effect with
regard to ovarian cancer risk. Cell culture studies indicate
that caffeine may affect cell cycle function, induce apop-
tosis, and alter cell cycle regulation; however, difference in
cell types and caffeine concentrations make translation to
human relevance unclear [25]. Other components of coffee,
such as the diterpenes cafestol and kahweol [26], have been
shown to be potentially protective against cancer.

We examined the relationship between coffee and/or
caffeine and ovarian cancer using prospective data from the
Iowa Women’s Health Study, a cohort of postmenopausal
women. Our analysis explored four separate exposure
variables: caffeinated coffee, decaffeinated coffee, total
coffee (both caffeinated and decaffeinated), and total caf-
feine intake, a measure of caffeine from all food and
beverage sources. Our hypothesis was that coffee, because
it includes a significant amount of caffeine, is associated
with an increased risk of ovarian cancer.

Materials and methods
Study design and population

The Iowa Women’s Health study (IWHS) focused on
exploring the association of dietary and other lifestyle
exposures with cancer occurrence. In 1986, a 16-page
questionnaire was mailed to 98,826 women in Iowa aged
55-69 years who were randomly selected based on the lowa
state driver’s license list. A total of 41,836 women (42.3%
response rate) completed and returned the questionnaire.
These women constituted the cohort and have been fol-
lowed for cancer incidence and mortality since 1986. Five
follow-up questionnaires were mailed to update vital status,
residence, and exposure information, and the percent
response to each was high: 91% in 1987, 90% in 1989, 83%
in 1992, 79% in 1997, and 69% in 2004. Data from the 1986
questionnaire was used for this analysis. Compared with
non-respondents to the original 1986 questionnaire,
respondents were three months older, had a lower mean
body mass index (BMI) (weight in kilograms divided by
height in meters squared), and were more likely to live in
less affluent and rural counties. Incidence rates of all major
cancers except for lung cancer were similar in respondents
and non-respondents to the original questionnaire [27].

Data collection
The self-administered questionnaire included information

on demographic characteristics, menstrual and reproduc-
tive health history, family cancer history, personal habits
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including diet, physical activity and smoking, weight and
height, medication use, and medical conditions. Women
reported demographic information including age, race,
education level, and area of residence (e.g., rural, urban).
Specific information regarding reproductive health history
was collected and included: age when periods stopped for
12 months (which was defined as onset of menopause),
number of births, oral contraceptive use, and hormone
replacement therapy. Family history of major female
cancers (breast, ovarian, uterine corpus, and uterine cer-
vix) was assessed for living and deceased female blood
relatives of participants. Self-reported weight and height
were used to calculate BMI as a measure of relative
weight. Women reported frequencies of moderate and
vigorous physical activity and the data were categorized
into three levels as follows: (1) moderate or vigorous
physical activity performed a few times a month or less
was considered low activity, (2) moderate physical
activity one to four times a week or vigorous activity
once a week was considered medium physical activity,
and (3) moderate physical activity performed four or more
times a week or vigorous physical activity performed two
or more times a week was considered high physical
activity.

The 1986 baseline questionnaire included a 127-item
food frequency questionnaire (FFQ) that assessed food
and beverage intake over the past year. The questionnaire
specified a portion size for each food and beverage. For
decaffeinated coffee and regular coffee, the specified
portion size was one cup (eight fluid ounces). Participants
recorded frequency of intake as “never or less than once
per month,” “one to three cups per month,” “one cup per
week,” “two to four cups per week,” “five to six cups per
week,” “one cup per day,” “two to three cups per day,”
“four to five cups per day,” or “six or more cups per
day.”

The validity of the FFQ was evaluated by comparing
nutrient values from the FFQ to those from the average of
five 24-h dietary recall surveys for 44 study participants.
Reliability of the instrument was examined by re-admin-
istering the FFQ three to six months after the initial FFQ
was completed in this sample. The correlation between
caffeine intake estimates from the dietary recalls and the
FFQ was r = 0.95, suggesting excellent validity of the
instrument for estimating caffeine intake. Test-retest reli-
ability of the instrument for caffeine was also good
(r = 0.82) [28].

Women who provided incomplete exposure information
by leaving 30 or more items blank on the FFQ, had
extremely low (<600 kcal) or high (>5,000 kcal) energy
intakes, had a diagnosis of any cancer other than non-
melanoma skin cancer at baseline, or reported bilateral
oophorectomy were excluded from our analyses.
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Ascertainment of incident epithelial ovarian cancer
cases

Incident cases of epithelial ovarian cancer (ICD0-3 = 569)
within the IWHS cohort from 1986 to 2004 were obtained
through linkage to the State Health Registry of Iowa, part
of the National Cancer Institute’s Surveillance, Epidemi-
ology and End Results (SEER) program. Participants
contributed person-years of follow-up from baseline to one
of the following outcomes: death, emigration from Iowa,
date of ovarian cancer diagnosis, or date of bilateral
oophorectomy. If one of these events did not occur, a
participant was assumed to contribute follow-up time until
2004.

Statistical analysis

All analyses were performed using SAS version 9 (SAS
Institute, Cary, NC). Hazard ratios (HRs) and 95% CI were
calculated using Cox proportional hazards regression for
the association between ovarian cancer incidence and the
four exposure variables: caffeinated coffee, decaffeinated
coffee, total coffee (decaffeinated + caffeinated coffee),
and total caffeine intake. The caffeine variable includes all
foods with chocolate (21 mg of caffeine per 100 g), tea
(27 mg of caffeine per 100 g), coffee (58 mg per 100 g),
and soda (13 mg per 100 g). Eighty-eight percent of total
caffeine intake was contributed by coffee. Caffeinated
coffee, decaffeinated coffee, and total coffee were cate-
gorized into five groups based on intake of cups per day:
zero cups/day, less than one cup per day, one to two cups
per day, three to four cups per day, and five or more cups
per day. The cut points for the five groups were determined
a priori based on similar studies of coffee intake and
ovarian cancer. Total caffeine intake was categorized into
quintiles. Age-adjusted and multivariate-adjusted hazard
ratios of ovarian cancer among intake groups were calcu-
lated for all four exposure variables with the lowest intake
group as the reference.

Potential covariates considered during modeling included
biologically relevant factors (age, race, education level,
smoking status, age of menopause, oral contraceptive use,
postmenopausal hormone use, parity, family history of
ovarian and breast cancer, physical activity, and energy
intake) and factors found to be previously associated with
ovarian cancer incidence in this cohort (intake of eggs, total
vegetables, green leafy vegetables, lactose, and cholesterol)
[29]. Information on tubal ligation, another possible risk
factor for ovarian cancer, was not available. Variables were
retained in the final model if they had biological relevance,
had previously been shown to be a risk factor, or altered the
HR estimate of ovarian cancer by at least 10%. A missing
values category was included for each categorical variable in

the model. Covariates included in the final multivariate
model were age (at baseline, years), smoking (ever/never),
BMI (continuous), age at menopause (continuous), parity
(ever, never), duration of oral contraceptive use (<1 month,
2—-6 months, 7-12 months, 1-2 years, 3-5 years, >5 years),
education level (<high school, high school, >high school),
physical activity level (low, medium, high), and energy
intake (kcal/day).

A sensitivity analysis was conducted to determine
whether or not the inclusion or exclusion of women with
unilateral oophorectomy history at baseline significantly
altered the model. No significant differences in HR esti-
mates were observed; therefore, women with unilateral
oophorectomy were included in the final model.

Results

Of 41,836 potentially eligible participants at baseline,
3,829 (9.2%) were excluded due to a previous cancer
diagnosis, 3,102 (7.4%) for incomplete FFQ data, and
5,845 (14.0%) due to bilateral oophorectomy. A total of
29,060 (69.5%) women were included in the final analysis.
Baseline characteristics of cohort members relating to their
level of total coffee intake are found in Table 1. Compared
to women who drank no coffee, those who drank >5 cups/
day were younger, had a lower BMI, had a lower level of
education, were younger at menopause, were more likely to
have had children, were more likely to use oral contra-
ceptives, had lower physical activity levels, had ever
smoked, resided in a city with a population >10,000, and
had a higher energy intake.

Hazard ratios and 95% CI for ovarian cancer incidence by
category of the exposure variables were calculated for: total
coffee, decaffeinated coffee, caffeinated coffee, and caffeine
(Table 2). A statistically significantly higher risk of ovarian
cancer was observed for women who reported drinking
>5 cups/day of caffeinated coffee compared to women who
did not drink coffee (HR = 1.81, 95% CI: 1.11-2.95, p for
trend = 0.15). No statistically significant associations with
ovarian cancer risk were observed for the other caffeinated
coffee consumption groups, and no obvious dose-response
was observed. Similarly, no statistically significant associ-
ations were observed between decaffeinated coffee, total
coffee, and caffeine intake and ovarian cancer risk.

Due to a relatively small number of ovarian cancer cases
in the higher intake groups, we performed an analysis
which combined the two highest intake groups for the
caffeinated coffee and decaffeinated coffee analyses. The
HR estimates associated with >3 cups of coffee/day were
similar to the HR for the highest intake group in the ori-
ginal five-category intake group for both caffeinated and
decaffeinated coffee, but the HR was not statistically
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Table 1 Baseline characteristics (Mean, SEM) in relation to total coffee intake, IWHS 1986

Total coffee intake Total 0 cups/day <1 cup/day 1-2 cups/day 3—4 cups/day >5 cups/day  p-value*
population (n =2,961) (n = 3,358) (n=13,148) (n=15,639) (n=3,954)
Age (years) 61.6 (0.02) 61.5 (0.08) 62.1 (0.07) 61.9 (0.04) 61.2 (0.06) 60.6 (0.06) <0.01
BMI 26.9 (0.03) 27.6 (0.10) 27.4 (0.09) 27.0 (0.04) 26.6 (0.07) 26.5 (0.08) <0.01
Education (%)
<High School 17.6 15.5 18.9 17.2 17.7 18.9 <0.01
=High School 42.0 42.8 38.9 42.6 41.6 422
>High School 40.5 41.7 422 40.2 40.7 389
Age at menopause (years) 48.4 (0.04) 48.5 (0.12) 48.3 (0.11) 48.5 (0.05) 48.3 (0.08) 48.0 (0.10) <0.01
Parity (Yes %) 91.3 89.8 89.8 91.3 91.7 92.8 <0.01
Oral contraceptive use (%)
<1 month—12 months 7.1 6.1 6.9 6.8 7.4 8.7 <0.01
13 months-2 years 32 2.8 3.0 32 33 32
3-5 years 3.6 29 3.0 3.7 39 3.8
>5 years 54 5.5 5.0 5.0 55 6.8
Missing data/No OC use 80.7 82.7 82.0 81.2 79.8 77.6
Activity level (%)
Low 474 48.2 46.2 45.6 48.2 52.5 <0.01
Medium 274 26.2 27.2 28.7 27.5 24.4
High 25.2 25.6 26.6 25.7 24.3 23.1
Smoking (%) 342 19.8 243 30.3 42.8 54.0 <0.01
Reside
Farm, town or city <10,000 65.5 67.9 68.9 65.2 63.8 64.4 <0.01
(Yes, %)
Total energy intake, Kcal 1,806.1 (3.56) 1,778.7 (11.1) 1,714.9 (10.1) 1,790.2 (5.1) 1,843.5 (8.1) 1,903.3 (10.8) <0.01

*p values were calculated using an F test for continuous variables and a chi-square test for categorical variables

significantly different from 1.0 (HR = 0.75, 95% CI: 0.44—
1.26 for decaffeinated coffee, HR = 1.29, 95% CI: 0.89—-
1.89 for caffeinated coffee). Similar results were observed
when we evaluated the risk of >4 cups/day for caffeinated
and decaffeinated coffee.

Discussion

In this cohort study, no associations were found between
decaffeinated coffee, total coffee, or caffeine intake and
risk of ovarian cancer. We found that women who con-
sumed >5 cups/day of caffeinated coffee intake were at
approximately a twofold higher risk of ovarian cancer
compared to coffee non-consumers; however, no dose-
response was observed because no statistically significant
increased risks were found in lower consumption groups.

Sixteen case—control studies and six cohort studies have
examined the relationship between coffee intake and
ovarian cancer (summarized in Tables 3 and 4). Among the
case—control studies, three reported a statistically signifi-
cant higher risk of ovarian cancer with higher levels of
coffee intake [3, 6, 9], six reported a non-statistically
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significant higher risk [8, 10-12, 14, 17], and three found
higher risk but did not report confidence intervals [4, 5, 7].
In contrast, one of the case—control studies found a statis-
tically significant inverse association between coffee
consumption and ovarian cancer [15], and three found
inverse associations that were not statistically significant
[13, 16, 18]. Of the six cohort studies, four reported slightly
higher risks that were not statistically significant [19-21,
23], one found a statistically significant higher risk of
ovarian cancer with higher levels of caffeine intake [22],
and one found coffee intake to be protective against
ovarian cancer but the association was not statistically
significant [24]. In the most recent cohort study, Tworoger
et al. used data collected from the Nurses Health Study and
found that menopausal status was an effect modifier in their
analysis of caffeine intake and ovarian cancer risk. For
premenopausal women, the authors found an increased risk
in ovarian cancer with increased caffeine intake
(HR = 1.29; 95% CI: 0.78-2.14) but a modest decreased
risk in ovarian cancer for postmenopausal women
(RR = 0.89; 95% CI: 0.58-1.36). However, neither asso-
ciation was statistically significant. Our analysis found
conflicting results as we found an increased risk for
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Table 2 Hazard ratios of

Cases/total
person-years

Age-adjusted
HR (95% CI)

Multivariate adjusted®

HR (95% CI)

ovarian cancer by total coffee, Intake (cups/day) Total, »
decaffeinated coffee,
?affeinated coffee, and caffeine Total coffee
intake groups, lowa Women’s
Health Study, 1986-2004 0 2,961
<1 3,358
1-2 13,148
34 5,639
>5 3,954
p for trend
Decaffeinated coffee
0 12,650
<1 6,232
12 7,758
34 1,766
>5 654
p for trend
Caffeinated coffee
0 8,575
<1 5,346
1-2 9,692
34 3,530
>5 1,917
p for trend
Total Caffeine, quintiles
Abbreviations: HR = Hazard 1 (0-20 mg) 5,805
Ratio, ref = reference group 2 (21-115 mg) 5.819
e st nekl 3 1osidmg 5
age at menopause, parity, oral 4 (345-463 mg) 5,834
contraceptive use, education 5 (464-1,162 mg) 5,812

level, physical activity, and total

i . p for trend
energy intake as covariates

24/46,695.0 1.0 (ref) 1.0 (ref)
30/52,552.7 1.10 (0.64-1.88) 1.06 (0.62-1.82)
122/208,790.2 1.13 (0.73-1.75) 1.05 (0.68-1.64)
50/90,393.2 1.08 (0.66-1.76) 0.96 (0.58-1.59)
40/62,156.9 1.27 (0.77-2.11) 1.28 (0.76-2.16)
0.44 0.51
122/198,984.5 1.0 (ref) 1.0 (ref)
54/99,587.4 0.88 (0.64-1.21) 0.90 (0.64-1.25)
70/123,740.1 0.91 (0.68-1.23) 0.94 (0.69-1.28)
14/28,203.0 0.81 (0.47-1.42) 0.69 (0.37-1.28)
6/10,084.7 0.99 (0.44-2.25) 0.91 (0.37-2.24)
0.65 0.36
68/134,884.8 1.0 (ref) 1.0 (ref)
56/84,734.1 1.30 (0.92-1.86) 1.31 (0.91-1.89)
88/154,587.4 1.13 (0.82-1.55) 1.14 (0.82-1.59)
30/56,515.3 1.07 (0.69-1.64) 1.04 (0.66-1.64)
24/29,924.4 1.64 (1.03-2.61) 1.81 (1.11-2.95)
0.20 0.15
49/91,602.9 1.0 (ref) 1.0 (ref)
55/91,765.6 1.12 (0.76-1.65) 1.10 (0.74-1.64)
54/91,482.0 1.11 (0.75-1.63) 1.13 (0.76-1.69)
53/93,344.0 1.07 (0.73-1.58) 1.09 (0.73-1.63)
55/92,352.7 1.14 (0.77-1.67) 1.16 (0.77-1.75)

0.65 0.53

postmenopausal women who drink five or more cups of
coffee a day. These results warrant the need for further
research on postmenopausal status as a possible effect
modifier. A meta-analysis reported a statistically non-sig-
nificant 1.18-fold higher risk of ovarian cancer with higher
coffee intake compared to the lowest intake group (95%
CI: 0.97-1.44), however, methods for categorizing high vs.
low coffee intake varied across studies [23]. When strati-
fied by study design, a higher risk was reported in the
cohort studies in comparison to the case—control studies
(HR = 1.32, 95% CI: 0.99-1.77 vs. OR = 1.15, 95% CI:
0.89-1.47, respectively) [23]. Our findings of a statistically
significant association in only the highest intake group and
no dose-response are similar to those of one previous
cohort study [22] and several case—control studies [3, 6, 9].
The observed statistically significant association in the
highest coffee consumption group could be due to chance
based on the lack of a dose-response relationship.
Variations in coffee preparation methods may explain
some differences in study results. McCusker et al. [30]

analyzed caffeine content in 14 different types of specialty
coffee from coffee shops, and found that the amount of
caffeine in an eight fluid ounce cup ranged from 72 to
130 mg. Coffee portion size and preparation methods vary
among different cultures and time periods. For example,
Australians typically drink instant coffee, whereas Ameri-
cans tend to drink filtered coffee, and Italians consume
mainly mocha and espresso. A study of pregnant women in
the United States found that coffee cup sizes used by
participants ranged from 2 to 32 fluid ounces and only 30%
of coffee cups were seven to eight fluid ounces, which is
the standard portion size used for most FFQ instruments,
including the FFQ used for the IWHS [31]. Cut points for
coffee intake groups differ widely among studies, as do
covariates used in the data analyses.

Our hypothesis that caffeine was the primary carcino-
genic component of coffee was not supported by our
analyses that focused specifically on caffeine, which
showed no statistically significant associations with ovarian
cancer risk. A component of caffeinated coffee other than
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Table 3 Review of previous case—control studies on coffee and ovarian cancer

Author Cases/controls Type of controls Comparison Odds ratios, 95% CI
Trichopoulos, D. et al. (1981) 92/105 Hospital >3 cups/day vs. 0 2.2 (1.0-4.8)
Byers, T. et al. (1983) 274/1,034 Hospital >3 cups/day vs. 0 1.1 (no CI given)
Cramer, D et al. (1984) 2157215 Population >5 cups/day vs. 0 1.5 (no CI given)
La Vecchia, C. et al. (1984) 247/494 Hospital >4 cups/day vs. 0 2.2 (1.2-3.9)
Tzonou, A et al. (1984) 1507250 Hospital >3.5 cups/day vs. 0 1.5 (no CI given)
Miller, D. et al. (1987) 290/580 Hospital >5 cups/day vs. 0 1.1 (0.6-2.0)
Whittemore, A. et al. (1988) 188/259 Hospital >4 cups/day vs. 0 2.3 (1.1-4.8)
Hartge, P et al. (1989) 158/157 Hospital >4 cups/day vs. 0 1.4 (0.6-3.0)
Polychronopoulou, A. et al. (1993) 1897200 Hospital >2 cups/day vs. 0 1.1 (0.5-2.3)
Kuper, H. et al. (2000) 549/516 Population >4 cups/day vs. 0 1.2 (0.9-1.5)
Tavani, A. et al. (2001) 1,031/2,411 Hospital >4 cups/day vs. 0 0.9 (0.7-1.3)
Goodman, M. et al. (2003) 164/194 Population >1 cups/day vs. 0 1.5 (0.8-2.7)
Jordan, S et al. (2003) 696/855 Population >4 cups/day vs. 0 0.6 (0.4-1.0)
Riman, T. et al. (2004) 655/3,899 Population >6 cups/day vs. 0 0.7 (0.4-1.1)
Baker, J. et al. (2007) 414/868 Population >4 cups/day vs. 0 1.1 (0.8-1.5)
Song, Y. et al. (2008) 781/1,263 Population >3 cups/day vs. 0 0.9 (0.6-1.2)
:f;::: :t :tulzl‘i:!sle(:l 2232?;?;5 Author n Comparison Hazard ratios, 95% CI
ovarian cancer Snowdon, D. et al. (1984) 16,190 >1 cup/day vs. 1 1.20 (0.6-2.5)
Stensvold, 1. et al. (1994) 21,238 >7 cups/day vs. <2 1.11 (0.92-1.35)
Larsson, S. et al. (2005) 61,057 >4 cups/day vs. 0 1.11 (0.52-2.35)
Silvera, S. et al. (2007) 48,776 >4 cups/day vs. 0 1.66 (1.04-2.64)
Steevens, J. et al. (2007) 2,083 >5 cups/day vs. 0 1.08 (0.75-1.57)
Tworoger, S et al. (2008) 80,253 >3 cups/day vs. 0 0.75 (0.55-1.02)

caffeine appears to increase the risk of ovarian cancer
among >5 cups/day caffeinated coffee consumers in our
cohort. Other explanations include the possibility that
caffeine may work in combination with other components
of coffee to increase risk. High coffee intake may be highly
correlated with another exposure or behavior that contrib-
utes to ovarian cancer risk.

Coffee is a complex plant with many chemical compo-
nents. Very little is known about these various components
and their relationship with cancer risk. Some coffee com-
ponents contain volatile heterocyclic compounds that may
be carcinogenic [22]. Other components of coffee, such as
the phytochemicals cafestol and kahweol, may play a
protective role against carcinogens by preventing DNA
damage, protecting against H,O, oxidative stress, and
acting as antioxidants [32]. More research is needed to
better understand how the various chemical components of
coffee interact in relation to ovarian cancer risk.

Another potentially relevant aspect of the coffee and
ovarian cancer association is genetic variation in caffeine
metabolism. Several recent studies have considered the
effects of polymorphic variants in the CYPIAI and
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CYPIA2 genes, cytochrome P450 enzymes involved in
caffeine metabolism. Terry et al. [33] found that among
women who consumed more than 204.5 mg caffeine/day,
those who had the heterozygous CYPIAI 4889 (rs1048943)
lle/Val genotype had a higher risk of ovarian cancer
compared to women with the homozygous CYPIAI 4889
Ile/Ile genotype (OR = 2.7,95% CI = 1.2-6.2). Similarly,
Goodman et al. [14] found that women who had the
CYPIA2 (CYPIA2*IF, 1s762551) AA genotype and
reported drinking seven or more cups of coffee per week
had a higher risk of ovarian cancer (OR = 2.5, 95%
CI = 1.1-5.6) compared to women with the CYPIA2*IF
AA genotype who did not drink coffee. Future studies
should also consider genetic variation in DNA repair genes
given the in vitro reports that caffeine may be misincor-
porated into DNA as a purine analog.

Strengths of this study include the use of a prospective
study design, and a sizeable accumulation of epithelial
ovarian cancer cases (n = 266) as a result of the long follow-
up period. Limitations include the use of a single assessment
of coffee and caffeine intake, which may have resulted in
misclassification of the coffee and caffeine exposures over
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time. A follow-up FFQ was mailed to participants in 2004.
Of the women included in the current analysis, 14,732 pro-
vided dietary intake data on both the 1986 and 2004
questionnaire. Mean caffeine intake decreased from 266.2 to
166.3 mg/day. Intake of caffeinated coffee, specifically,
decreased from a mean of 12 cups/week in 1986 to seven
cups/week in 2004. Similarly, mean intake of decaffeinated
coffee decreased from 7.1 cups/week in 1986 to 3.6 cups/
week in 2004. Caffeine intake decreased across all categories
of baseline caffeinated coffee intake (no cups/day, <1 cup/
day, 1-2 cups/day, 3—4 cups/day, or 5 or more cups/day).
Individuals who had been classified as usually consuming
five or more cups/day at the 1986 questionnaire reported an
average of 2.4 cups/day of caffeinated coffee at the 2004
follow-up dietary intake assessment. Considering the aver-
age age of the women in 2004 was 79, this is not surprising.
Additionally, the IWHS cohort is composed of postmeno-
pausal, mainly Caucasian women, which limits the
generalizability of results to ethnically similar populations
and women who have completed menopause.

In conclusion, our study found a statistically signifi-
cantly higher risk of ovarian cancer among women who
reported drinking five or more cups of caffeinated coffee
per day compared to non-consumers of coffee. Future
studies of coffee, caffeine, and the risk of ovarian cancer
should consider other components of coffee that may
interact with caffeine to increase the risk of ovarian cancer,
and the potential for interactions with genetic polymor-
phisms involved in caffeine metabolism and DNA repair.
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