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Introduction
The published scientific evidence that 

increased consumption of antioxidant 
vitamins, vitamins C and E, reduces the 
risk of cancer has been growing over the 
last several decades. This review assesses 
the evidence that was reviewed previously 
by the Food and Drug Administration 
along with the evidence that has appeared 
since that review was completed. The 
conclusions that are drawn are based on 
the totality of publicly available scientific 
evidence, with emphasis on well-designed 
studies that were conducted in a manner 
which is consistent with generally recog-
nized scientific procedures and principles 
and which provide credible scientific evi-
dence. These conclusions are drawn with 
the recognition that an apparent finding 
of “no effect” is not equivalent to a find-
ing of a “negative effect” and that studies 
that demonstrate neither beneficial nor 
harmful effects do not “oppose” studies 
that do observe a beneficial effect. 

This scientific evidence reveals that 
vitamin C and vitamin E reduce the risk 
for cancer in general. Individually, they 
each reduce the risk of several site-specific 
cancers, including colon cancer, squa-
mous cell carcinoma of the esophagus, 
gastric carcinoma, laryngeal cancer, lung 
cancer, cancer of the oral cavity, pancre-
atic cancer, pharyngeal cancer, renal cell 
cancer, cancer of the salivary glands, blad-
der cancer, brain cancer, cervical cancer, 
and rectal cancer. 

Vitamin C Reduces the Risk for Cancer
The scientific evidence indicates that 

increased consumption of vitamin C re-
duces the risk for cancer. In the 24-year 
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prospective Western Electric Company 
Study conducted in Chicago, IL, the risk 
of death from cancer was reduced sig-
nificantly by greater intakes of vitamin 
C (RR, daily vitamin C intake 113 to 393 
mg vs 21 to 82: 0.61; p<0.05; adjusted for 
age, systolic blood pressure, BMI, serum 
total cholesterol concentration, smoking 
status, family history of cardiovascular 
disease, alcohol consumption and di-
etary intakes of energy, cholesterol, iron, 
saturated fatty acids and polyunsaturated 
fatty acids).1 This protective effect of 
vitamin C was more pronounced among 
smokers. In another, 17-year prospective 
study of 2,974 men in Basel, Switzerland, 
mean serum vitamin C concentrations 
were significantly lower in men who died 
from cancer than they were in men who 
remained cancer-free.2,3 

Consistent with these reports, when 
men and women who had participated 
in the National Health and Nutritional 
Examination Survey II between 1976 and 
1980 were contacted again, 12 to 16 years 
later, the adjusted risk of dying from any 
cancer was found to be increased sig-
nificantly in men with serum ascorbate 
concentrations < 28.4 µM, compared to 
the risk in men with serum ascorbate 
concentrations > 73.8 µM, in 1976-1980 
(RR: 1.62; 95% C.I.: 1.01, 2.59; adjusted for 
age, race, education, cigarette smoking, 
alcohol consumption, history of diabetes, 
serum total cholesterol concentration, 
systolic blood pressure and BMI).4 Women 
were not similarly affected. However, the 
results of observing a cohort of 11,580 ini-
tially cancer-free residents of a retirement 
community for 8 years indicated that 
the risk of developing cancer in women 
(but not in men) was inversely correlated 
with the daily consumption of vitamin 1. PO Box 4997, Skokie IL 60076
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C.5 In addition, in a case-control study, 
persons with cancer affecting different 
sites (breast, head and neck, genitouri-
nary, lung, gastrointestinal and others) 
exhibited significantly lower mean serum 
vitamin C concentrations.6 

On the other hand, the results of a 
13.8-year prospective observational study 
of 2,112 Welsh men indicated that differ-
ences in vitamin C intakes did not affect 
mortality from cancers of the respiratory 
tract or from cancers of the digestive 
tract (adjusted for age, smoking status, 
social class, BMI, daily intakes of total 
energy and fat and alcohol consump-
tion).7 In the 8-year prospective Nurses’ 
Health Study of 89,494 women in the 
US, the risk of developing cancer was 
not affected by differences in vitamin C 
intakes.8 Consistent with these reports, 
in a prospective observational study of 
605 men and women with coronary heart 
disease, there were no differences in the 
average vitamin C intakes between those 
subjects who developed cancer during the 
study and those who did not.9 Similarly, in 
a 28-year prospective observational study 
in Washington County, MD, differences in 
vitamin C intake had no effect on hazard 
ratios for all-cause mortality or death from 
cancer but 50% of subjects consumed less 
than the RDA for vitamin C.10 These data 
suggest that among vitamin C deficient 
adults, the degree of deficiency has no 
effect on all-cause mortality or death from 
cancer and increased risk for premature 
death is a feature of chronic vitamin C 
deficiency. 

The scientific evidence indicates 
that increased consumption of vitamin C 
reduces the risk for cancer. The evidence 
documented by a prospective observational 
study5 and a retrospective observational 
study6 supports this conclusion and there 
is no evidence that increased consump-
tion of vitamin C may increase the risk for 
cancer. In addition, the scientific evidence 
indicates that increased consumption 

of vitamin C reduces the risk for death 
from cancer. The evidence documented 
by 4 prospective observational studies1-4 

supports this conclusion and there is no 
evidence that increased consumption of 
vitamin C may increase the risk for death 
from cancer. 

Vitamin C Reduces the Risk for Bladder 
Cancer

 The scientific evidence indicates 
that increased consumption of vitamin 
C reduces the risk for bladder cancer. 
The results of several retrospective ob-
servational studies are consistent with 
this conclusion. In a case-control study 
conducted in Los Angeles, CA, compared 
to the consumption of less than 62 mg/day 
of vitamin C, the consumption of more 
than 168 mg/day of vitamin C reduced 
significantly the multivariate-adjusted 
odds of developing bladder cancer (OR: 
0.52; 95% C.I.: 0.56, 0.95; adjusted for 
education, number of cigarettes smoked 
per day, number of years smoking, current 
smoking status, lifetime use of nonsteroi-
dal anti-inflammatory drugs and number 
of years employed as a hairdresser or 
barber).11 In a similar case-control study 
of middle-aged men and women con-
ducted in Washington State, individuals 
consuming the most dietary vitamin C 
experienced significantly less risk for 
bladder cancer (OR, dietary vitamin C 
intake > 156 mg/day vs < 78 mg/day: 
0.50; 95% C.I.: 0.28, 0.88; adjusted for age, 
sex, county, smoking and daily energy 
intake).12 Similarly, individuals who con-
sumed the most vitamin C from dietary 
supplements experienced significantly less 
risk for bladder cancer (OR, supplemental 
vitamin C intake > 502 mg/day vs none: 
0.40; 95% C.I.: 0.21, 0.76; adjusted for age, 
sex, county, smoking and daily energy 
intake) and individuals who consumed 
the most total vitamin C from foods 
and dietary supplements experienced 
significantly less risk for bladder cancer 
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(OR, total vitamin C intake from foods 
and dietary supplements > 335 mg/day 
vs < 95 mg/day: 0.45; 95% C.I.: 0.26, 0.79; 
adjusted for age, sex, county, smoking and 
daily energy intake).12 Consistent with the 
results of these studies conducted within 
the US, investigators reported that men 
and women in Turkey with grade 1, 2 or 3 
transitional cell carcinoma of the bladder 
had significantly lower serum concentra-
tions of vitamin C than cancer-free men 
and women.13 

In contrast, an epidemiologic analy-
sis of the data obtained during the 
prospective, double-blind, randomized, 
placebo-controlled Alpha-Tocopherol, 
Beta-Carotene Cancer Prevention study 
of 29,133 middle-aged male cigarette 
smokers in Finland who supplemented 
their diets with 50 mg of vitamin E, 20 
mg of beta-carotene or placebo for 5 to 8 
years, indicated that the risk of developing 
bladder cancer was not affected by dif-
ferences in the dietary vitamin C intakes 
of smokers.14 However, the results of this 
epidemiologic analysis are relevant only 
to populations that match the parent 
experiment’s subjects – middle-aged male 
life-long cigarette smokers, and despite 
the design of the parent experiment, 
carry no more “weight” than any other 
epidemiologic findings. 

Several other prospective observa-
tional studies have failed to document 
a chemopreventive effect of vitamin C 
against bladder cancer. The results of the 
12-year prospective observational Health 
Professionals Follow-Up Study of 51,529 
initially cancer-free men aged 40 to 75 
years indicated that the risk for bladder 
cancer was not affected by differences in 
vitamin C intakes (adjusted for cigarette 
smoking, region of the US, total daily 
fluid intake and total daily consumption 
of cruciferous vegetables).15 Similarly, in 
the 20-year prospective Nurses’ Health 
Study of 88,796 women in the US, dif-
ferences in daily vitamin C intakes from 

foods or supplements did not affect the 
multivariate-adjusted risk of develop-
ing bladder cancer (adjusted for age, 
pack-years of cigarette smoking, current 
smoking status and total daily energy 
intake).16 In the largest of such studies, 
the 16-year prospective observational 
American Cancer Society Cancer Preven-
tion Study II of 991,522 men and women 
in the US, the regular consumption of any 
amount of supplemental vitamin C for any 
length of time had no effect on the risk 
of dying from bladder cancer.17 A lack of 
effect of vitamin C consumption on the 
prevention of bladder cancer also has been 
observed outside of the US; for example, 
the results of a 6.3-year Dutch prospective 
observational study of 58,279 men and 
62,573 women aged 55 to 69 years (the 
Netherlands Cohort Study) indicated that 
the age- and sex-adjusted risk of develop-
ing bladder cancer was not affected by 
differences in vitamin C intakes.18 

The scientific evidence indicates 
that increased consumption of vitamin C 
reduces the risk for bladder cancer. The 
evidence documented by three retrospec-
tive observational studies11-13 supports this 
conclusion and there is no evidence that 
increased consumption of vitamin C may 
increase the risk for bladder cancer. 

Vitamin C Reduces the Risk for Breast 
Cancer

The scientific evidence indicates 
that increased consumption of vitamin C 
reduces the risk for breast cancer. In an 
8-year prospective observational study of 
59,036 women aged 40 to 76 years in Swe-
den (the Swedish Mammography Cohort), 
among women with BMI > 25, consuming 
more than the RDA for vitamin C reduced 
significantly the risk of developing breast 
cancer (HR: 0.61; 95% C.I.: 0.45, 0.82; 
adjusted for age, family history of breast 
cancer, BMI, education, parity, age at first 
birth, total daily energy intake, alcohol 
consumption and daily intakes of dietary 
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fiber, monounsaturated fatty acids and 
polyunsaturated fatty acids).19 

The results of several retrospective 
observational studies also support the 
conclusion that increased consumption 
of vitamin C reduces the risk for breast 
cancer.20-32 In a case-control study con-
ducted in western New York state, the 
multivariate-adjusted odds of developing 
breast cancer were reduced significantly 
among premenopausal women by daily 
vitamin C intakes greater than 223 mg 
(OR, daily vitamin C intakes > 223 mg vs < 
132 mg: 0.53; 95% C.I.: 0.33, 0.86; adjusted 
for age, education, age at first birth, age 
at menarche, history of first-degree rela-
tives with breast cancer, personal history 
of benign breast disease, BMI and total 
daily energy intake).20 This significant 
reduction in risk was independent of the 
intakes of other dietary antioxidants and 
did not require but was not attenuated 
by dietary supplementation with vitamin 
C, although the protection afforded by 
supplemental vitamin C became slightly 
less important with increasing consump-
tion of vegetables. In this study, the multi-
variate-adjusted odds of developing breast 
cancer were reduced significantly in both 
premenopausal and postmenopausal 
women without a family history of breast 
cancer and who consumed the most vita-
min C (OR, premenopausal women with 
daily vitamin C intake > 232 mg vs < 132 
mg: 0.7; 95% C.I.: 0.5, 0.9; OR, postmeno-
pausal women with daily vitamin C intake 
> 232 mg vs < 132 mg: 0.6; 95% C.I.: 0.4, 
0.9; both adjusted for age, education, age 
at menarche, age at first pregnancy and 
BMI).21 These protective effects were not 
enjoyed by similar premenopausal women 
who had a positive family history of breast 
cancer, suggesting that these adequate 
but relatively modest intakes of vitamin 
C were insufficient to override other pre-
disposing factors.21 

In a case-control study conducted in 
Germany, the odds of developing breast 

cancer were halved by vitamin C intakes 
greater than the RDA (OR, vitamin C 
intake > 134.4 mg/day vs < 58.5: 0.49; 
95% C.I.: 0.28, 0.88; adjusted for age, total 
daily energy intake, age at menarche, age 
at first birth, age at menopause, family 
history of breast cancer, current smoking 
status, personal history of benign breast 
disease, BMI, daily alcohol consumption 
and current or recent use of hormone 
replacement therapy).22 In a case-control 
study conducted in Seoul, Korea, the odds 
of developing breast cancer were reduced 
significantly by daily vitamin C intakes 
greater than 210 mg (compared to daily 
vitamin C intakes less than 100 mg, OR: 
0.37; 95% C.I.: 0.19, 0.84; adjusted for age 
at menarche, total number of menstrual 
periods, parity, total number of full-term 
live births, total months of breastfeed-
ing, family history of breast cancer and 
BMI).23 

In a case-control study conducted in 
Moscow, USSR, the odds of developing 
breast cancer in postmenopausal women 
were reduced significantly by vitamin C 
intake (OR, greatest vitamin C intake vs 
the lowest: 0.20; 95% C.I.: 0.06, 0.70).24 In 
another case-control study conducted in 
Navarra, Spain, the odds of developing 
breast cancer were reduced significantly 
by the consumption of vitamin C (OR, 
greatest vitamin C intake vs the low-
est: 0.40, 95% C.I.: 0.2, 0.9).25 In another 
case-control study of women conducted 
in western India, the odds of developing 
breast cancer were significantly lower 
among women who consumed the most 
vitamin C, compared to the odds among 
women who consumed the least (OR: 0.42; 
95% C.I.: 0.22, 0.80).26 In another case-con-
trol study conducted in Uruguay, the odds 
of developing breast cancer were reduced 
significantly by moderately increased daily 
vitamin C intakes (OR, 3rd quartile of 
vitamin C intake vs 1st quartile: 0.61; 95% 
C.I.: 0.40, 0.93; adjusted for age, residence, 
urban or rural status, family history of 
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breast cancer in a first-degree relative, 
BMI, age at menarche, parity, menopausal 
status and total energy intake).27 

In another more recent case-control 
study conducted in Uruguay, the likeli-
hood of breast cancer in premenopausal 
women was inversely correlated with 
vitamin C intake.28 The data collected 
from a cross-sectional ecological survey 
in 65 Chinese rural counties indicated 
that breast cancer mortality was inversely 
correlated with serum ascorbate concen-
trations.29 In other case-control studies 
conducted in Shanghai, China,30 Tianjin, 
China,30 Italy,31 and Switzerland,32 the 
odds of developing breast cancer were 
significantly inversely correlated with 
daily vitamin C intake. In addition, in a 
case-control study of women conducted 
in western India, the odds of developing 
breast cancer were significantly lower 
among women with the highest plasma 
ascorbate concentrations, compared to 
the odds among women with the lowest 
(OR: 0.23; 95% C.I.: 0.10, 0.53).26 (Circulat-
ing concentrations of vitamin C can be 
used as biomarkers of exposure to dietary 
vitamin C; even small changes in vitamin 
C intake are reflected in changes in plasma 
ascorbate concentration.33) 

The results of a meta-analysis of ret-
rospective case-control studies indicated 
that there was a statistically significant 
inverse association between vitamin C 
intake and risk for breast cancer.34 In 
addition, other investigators performing 
a meta-analysis of published data on the 
relationship between breast cancer and 
the intake of vitamin C also concluded 
that the risk of developing breast cancer 
was reduced significantly by vitamin C 
consumption (RR, “high” daily consump-
tion of vitamin C vs “low”: 0.80; 95% C.I.: 
0.68, 0.95).35 

In contrast to this large body of 
evidence demonstrating that increased 
consumption of vitamin C reduces the 
risk for breast cancer, the prospective 

observational data collected from women 
during the Nurses’ Health Study and 
Nurses’ Health Study II in the US failed to 
reveal a relationship between vitamin C 
consumption and the incidence of breast 
cancer.36-38 After the first 6 years of the 
prospective Nurses’ Health Study II of 
58,628 women in the US, differences in 
total vitamin C intakes from foods and 
supplements had no effects on the ad-
justed risks of developing nonproliferative 
benign breast disease, proliferative benign 
breast disease without atypia or benign 
breast disease with atypical hyperplasia 
(adjusted for age, time period, total daily 
energy intake, supplement use, family his-
tory of breast cancer, oral contraceptive 
use and BMI).36 After 8 years, the results 
of the prospective observational Nurses’ 
Health Study II of 90,655 premenopausal 
women aged 26 to 46 years, the multi-
variate-adjusted risk of developing breast 
cancer was not affected by differences in 
the daily intakes of vitamin C from foods 
or from foods plus supplements (adjusted 
for age, smoking status, height, parity, 
age at first full-term birth, BMI, age at 
menarche, family history of breast cancer, 
personal history of benign breast disease, 
oral contraceptive use, menopausal status, 
alcohol consumption, daily energy intake 
and daily intake of animal fat).37 Similarly, 
in the 14-year prospective Nurses’ Health 
Study of 83,234 women in the US, the 
multivariate-adjusted risk of developing 
breast cancer was not affected by differ-
ences in daily intakes of vitamin C from 
foods alone or from foods and dietary 
supplements (adjusted for age, length of 
follow-up, daily energy intake, parity, age 
at first birth, age at menarche, history 
of breast cancer in a mother or sister, 
history of benign breast disease, alcohol 
consumption, BMI at age 18 years, change 
in body weight since age 18 years, height, 
age at menopause and postmenopausal 
hormone therapy).38 

Three other prospective observational 
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studies also failed to reveal a relationship 
between vitamin C consumption and 
the incidence of breast cancer.39-41 In a 
prospective observational study of 34,387 
postmenopausal women in the state of 
Iowa in the US (the Iowa Women’s Health 
Study), the multivariate-adjusted risk 
of developing breast cancer was not af-
fected by differences in vitamin C intakes 
(adjusted for age, daily energy intake, age 
at menarche, age at menopause, age at 
first live birth, parity, BMI at entry into 
study, BMI at age 18 years, family his-
tory of breast cancer, personal history of 
benign breast disease, alcohol consump-
tion and education).39 In addition, data 
obtained from 4,697 women, initially 
cancer-free and aged 15 years or older, 
after 25 years of observation failed to 
reveal a significant relationship between 
differences in daily vitamin C intakes and 
the occurrence of breast cancer40 and 
after the first 4.3 years of a prospective 
observational study of 62,573 women 
aged 55 to 69 years (the Netherlands Co-
hort Study), the risk of developing breast 
cancer was not affected by differences in 
vitamin C intakes.41 

The results of several retrospective 
observational studies42-52 also failed to 
demonstrate the protective effect of in-
creased vitamin C consumption against 
breast cancer. In a case-control study 
of women conducted in North Carolina, 
the multivariate-adjusted odds of devel-
oping breast cancer were not affected 
by dietary supplementation with any 
amount of vitamin C (adjusted for age, 
age at menarche, age at first full-term 
pregnancy, menopausal status, lactation 
history, family history, BMI, waist-to-hip 
circumference ratio, education, alcohol 
consumption, smoking history and 
daily intakes of fruits and vegetables).42 
Similarly, the odds of developing breast 
cancer were not affected by differences in 
vitamin C intakes in upstate New York.43 
Investigators performing a case-control 

study nested within the Canadian Na-
tional Breast Screening Study of 56,837 
women, also reported that the multivari-
ate-adjusted odds of developing breast 
cancer were not affected by differences 
in the daily intakes of vitamin C from 
either foods or dietary supplements (ad-
justed for age, daily energy intake, age at 
menarche, surgical menopause, age at 
first live birth, education, family history 
of breast cancer, and personal history of 
benign breast disease).44 

In a set of case-control studies 
conducted in China (the Shanghai Nu-
trition and Breast Disease Study45 and 
the Shanghai Breast Cancer Study46-48), 
differences in vitamin C intakes had 
no effects on the odds of developing 
nonproliferative benign breast disease, 
proliferative benign breast disease with-
out atypia or proliferative benign breast 
disease with atypical hypertrophy. In 
case-control studies conducted in Italy, 
the energy-adjusted odds of developing 
breast cancer were not affected by dif-
ferences in vitamin C consumption.49,50 
In case-control studies conducted in 
Greece, the odds of developing breast 
cancer were not affected by differences 
in vitamin C intakes.51,52 

In a case-control study nested within 
the Danish Diet, Cancer and Health Study 
of postmenopausal women, the odds of 
developing breast cancer were reported 
to increase significantly with increased 
intake of vitamin C, an anomalous find-
ing that the investigators could not ex-
plain and considered artefactual.53 

The scientific evidence indicates 
that increased consumption of vitamin 
C reduces the risk for breast cancer. The 
evidence documented by a prospective 
observational study,19 13 retrospective 
observational studies20-32 and 2 meta-
analyses34,35 supports this conclusion 
and there is no evidence that increased 
consumption of vitamin C may increase 
the risk for breast cancer.
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Vitamin C Reduces the Risk for Cervical 
Cancer

The scientific evidence indicates 
that increased consumption of vitamin C 
reduces the risk for cervical cancer. The 
results of several retrospective observa-
tional studies support the conclusion 
that increased consumption of vitamin 
C reduces the risk for cervical cancer.54-56 

Most importantly, in a case-control study 
conducted in the Seattle, WA, area, the 
odds of developing cervical cancer were 
halved (p < 0.05) by increased daily intakes 
of vitamin C.54 In addition, the results of 
a case-control study conducted in four 
Latin American countries indicated that 
the odds of developing cervical cancer 
were inversely correlated with vitamin 
C intakes.55 In a case-control study con-
ducted in India, the odds of developing 
cervical cancer and the severity of cervical 
cancer were both inversely correlated with 
serum ascorbate concentrations.56 

In contrast, the results of a 2-year, 
double-blind, placebo-controlled, ran-
domized, factorial study in which women 
with colposcopically and histologically 
confirmed minor squamous atypia or 
cervical intra-epithelial neoplasia (CIN; 
an established precursor lesion to cervi-
cal cancer) supplemented their diets with 
either placebo, 30 mg beta-carotene, 500 
mg vitamin C or 30 mg beta-carotene plus 
500 mg vitamin C suggested that the rate 
of lesion regression was not accelerated 
by supplementation with this amount 
of vitamin C.57 The results of several 
retrospective observational studies are 
consistent with this conclusion.58-60 In a 
case-control study conducted in the state 
of Hawaii, the multivariate-adjusted odds 
of developing cervical dysplasia (a precur-
sor to cervical cancer) were not affected 
by differences in plasma ascorbate con-
centrations (adjusted for age, ethnicity, 
smoking status, alcohol consumption and 
presence or absence of human papilloma-
virus).58 In a case-control study conducted 

in the state of Alabama in the US, the 
multivariate-adjusted odds of developing 
cervical dysplasia were not affected by dif-
ferences in vitamin C intakes (adjusted for 
age, race, age at first intercourse, number 
of sexual partners, parity, smoking status, 
use of oral contraceptives and presence 
of human papillomavirus infection).59 In 
a case-control study conducted in the 
Portland, OR area, the age-adjusted odds 
of developing precancerous cytological 
abnormalities of the cervix were not af-
fected by differences in daily vitamin C 
intakes.60 

The scientific evidence indicates 
that increased consumption of vitamin C 
reduces the risk for cervical cancer. The 
evidence documented by three retrospec-
tive observational studies54-56 supports this 
conclusion and there is no evidence that 
increased consumption of vitamin C may 
increase the risk for cervical cancer.

Vitamin C Reduces the Risk for Colon 
Cancer

The scientific evidence indicates 
that increased consumption of vitamin 
C reduces the risk for colon cancer. In a 
prospective study that compared patients 
with adenomatous colonic polyps (an 
accepted risk factor for colon cancer) to 
subjects without polyps, one month of 
dietary supplementation with vitamin 
C (750 mg/day) produced a significantly 
greater decrease in cell proliferation 
within crypts of macroscopically normal-
appearing colonic mucosa in subjects 
with polyps than was produced by pla-
cebo consumption, while there was no 
change in subjects without polyps – sug-
gesting that vitamin C does not interfere 
with normal cell cycling but does slow 
abnormally accelerated proliferation in 
the colon epithelium.61 Consistent with 
this evidence of a protective effect of 
supplemental vitamin C, in a prospective 
observational study of 35,215 women aged 
50 to 69 years in Iowa (the Iowa Women’s 
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Health Study), the age-adjusted risk of 
developing colon cancer was reduced 
33% in women who consumed more than 
60 mg of supplemental vitamin C daily, 
compared to the risk in women who did 
not consume vitamin C supplements (RR: 
0.67; 95% C.I.: 0.49, 0.92).62 

The results of several retrospective 
observational studies also support the 
conclusion that increased consumption 
of vitamin C reduces the risk for colon 
cancer.63-65 In the case-control North 
Carolina Colon Cancer Study, a group of 
men and women with “high” vitamin C 
intakes (median: 644 mg/day) experienced 
half the risk for colon cancer than was 
experienced by another otherwise simi-
lar group of men and women with “low” 
vitamin C intakes (median: 59 mg/day; 
OR: 0.5; 95% C.I.: 0.3, 0.8).63 The responses 
of whites and African-Americans to vi-
tamin C intake were not different.63 On 
average, individuals with colon cancer 
consumed significantly less vitamin C, 
although vitamin intakes appeared to 
have no effect on the relative incidence 
of microsatellite instability (a biomarker 
for risk for colon cancer).64 Similarly, in 
a case-control study conducted in the 
Seattle, Washington area, the age- and 
sex-adjusted odds of developing colon 
cancer were reduced significantly in men 
and women who supplemented their diets 
with vitamin C (OR, daily supplemental 
vitamin C intake > 500 mg vs none: 0.61; 
95% C.I.: 0.40, 0.91).65 

In a case-control study conducted in 
Shanghai, China, the odds of men develop-
ing colon cancer also were reduced signifi-
cantly by greater daily intake of vitamin 
C (OR, vitamin C intake > 30 mg/day vs < 
30 mg/day: 0.7; 95% C.I.: 0.5, 0.9), although 
the odds of women developing colon 
cancer were not affected by differences in 
vitamin C intakes.66 However, in a 17-year 
prospective study of 2,974 men in Basel, 
Switzerland, in which dietary and lifestyle 
patterns were assumed to remain static, 

differences in prestudy serum vitamin 
C concentrations had no effect on the 
risk of developing colon cancer, a result 
that may reflect changing dietary and 
lifestyle patterns during the last quarter 
of the 20th century more than inherent 
relationships between vitamin C and the 
colon epithelium.2,3 

In a case-control study conducted in 
Denmark, the odds of adenomatous polyp 
recurrence were inversely correlated with 
daily intakes of vitamin C.67 In contrast, 
in other case-control studies, the odds of 
adenomatous polyp occurrence68 or recur-
rence69 were not affected by differences in 
daily vitamin C intakes. 

The scientific evidence indicates 
that increased consumption of vitamin C 
reduces the risk for colon cancer. The evi-
dence documented by a prospective clini-
cal trial of vitamin C supplementation,61 
a prospective observational study62 and 
5 retrospective observational studies63-67 

supports this conclusion and there is no 
evidence that increased consumption of 
vitamin C may increase the risk for colon 
cancer.

Vitamin C Reduces the Risk for 
Colorectal Cancer

The scientific evidence indicates 
that increased consumption of vitamin 
C reduces the risk for colorectal cancer. 
The results of the 14-year prospective 
observational American Cancer Society 
Cancer Prevention Study II of 711,891 men 
and women who were initially cancer-free 
indicated that the age- and sex-adjusted 
risk of developing colorectal cancer was 
reduced significantly by 10 or more 
years of dietary supplementation with 
any amount of vitamin C (OR: 0.77; 95% 
C.I.: 0.6, 0.90).70 In addition, the results of 
several retrospective observational stud-
ies support the conclusion that increased 
consumption of vitamin C reduces the risk 
for colorectal cancer.71-76 

In a case-control study conducted in 
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France, the multivariate-adjusted odds 
of developing colorectal adenoma were 
reduced significantly by the consumption 
of greater amounts of vitamin C (OR, 
men, daily vitamin C consumption > 114 
mg vs < 61 mg: 0.6; 95% C.I.: 0.4, 0.9; OR, 
women, daily vitamin C consumption > 
114 mg vs < 61 mg: 0.6; 95% C.I.: 0.4, 0.9; 
both adjusted for age, sex, BMI, tobacco 
use, daily energy intake and alcohol con-
sumption).71 In a case-control study con-
ducted in Italy, the multivariate-adjusted 
odds of developing colorectal cancer were 
reduced significantly by increased vitamin 
C intakes (OR, vitamin C intake > 188 
mg/day vs < 189 mg/day: 0.72; 95% C.I.: 
0.6, 0.9; adjusted for age, study center, 
sex, education, level of physical activity 
and daily intakes of energy and dietary 
fiber).72 In a case-control study conducted 
in the Canton of Vaud, Switzerland, the 
multivariate-adjusted odds of developing 
colorectal cancer were reduced signifi-
cantly by “intermediate” intakes of vita-
min C (median: 112 mg/day) compared 
to “low” intakes (median: 65 mg/day; OR: 
0.51; 95% C.I.: 0.3, 0.8; adjusted for age, 
sex, education, smoking status, alcohol 
consumption, BMI, level of physical activ-
ity and daily intakes of energy and dietary 
fiber).73 Consistent with these findings, 
the results of a case-control study con-
ducted in northern Italy indicated that 
the odds of developing colorectal cancer 
were reduced significantly by vitamin C 
consumption (OR, 5th quintile of daily 
vitamin C intake vs 1st quintile: 0.40; 
p < 0.05)74 and in a case-control study 
conducted in western New York state, 
the odds of developing colorectal cancer 
were inversely correlated with vitamin C 
intakes.75 In addition, men in Turkey with 
colorectal tumors had significantly lower 
mean plasma vitamin C concentration 
than healthy men.76 

In contrast, the results of a double-
blind, randomized placebo-controlled 
clinical trial in which men and women 

supplemented their diets with either 
placebo, beta-carotene (25 mg/day), vi-
tamin C (1000 mg/day) plus vitamin E 
(400 mg/day) or all three antioxidants for 
4 years indicated that combined dietary 
supplementation with this amount of 
vitamin C did not affect the incidence of 
colorectal adenoma (RR: 1.08; 95% C.I.: 
0.91, 1.29; adjusted for age, sex, number 
of prior adenomas, actual length of time 
between clinical evaluations and study 
center).77 Consistent with this finding, in a 
2-year double-blind randomized placebo-
controlled human clinical trial in which 
patients who were thought to be free 
of colorectal polyps after polyp removal 
added either placebo or a supplement 
containing 400 mg of vitamin C and 400 
mg of vitamin E to their diets, the mul-
tivariate-adjusted risk of developing new 
polyps was not affected by the combined 
supplement (adjusted for age and the 
usual frequency of consumption of meats 
and fish).78 

Also consistent with these findings, 
the results of a secondary endpoint analy-
sis of the data obtained during the pro-
spective, double-blind, randomized and 
placebo-controlled Alpha-Tocopherol, 
Beta-Carotene Cancer Prevention study 
of 29,133 middle-aged male cigarette 
smokers in Finland who supplemented 
their diets with 50 mg of vitamin E, 20 
mg of beta-carotene or placebo for 5 to 8 
years indicated that the risk of develop-
ing colorectal cancer was not affected by 
the intake of vitamin C, although more 
than 50% of these subjects consumed less 
than the RDA for vitamin C.79 However, 
the placebo-controlled trials were of in-
adequate duration to measure accurately 
the incidence of new polyps or tumors; 
even in patients who have undergone 
polypectomy, the minimum time before 
re-examination recommended by the 
2006 Consensus Update on Guidelines for 
Colonoscopy after Polypectomy of the US 
Multi-Society Task Force on Colorectal 
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Cancer and the American Cancer Society 
is 5 years.80 

The results of two retrospective 
observational studies failed to support 
the conclusion that increased consump-
tion of vitamin C reduces the risk for 
colorectal cancer.81,82 In a case-control 
study conducted in Los Angeles, CA, the 
multivariate-adjusted odds of developing 
colorectal adenoma or colorectal adeno-
matous polyps were not affected by dif-
ferences in vitamin C intakes from foods 
or from supplements (adjusted for daily 
intakes of calories, saturated fat, folate 
and fiber, alcohol consumption, current 
smoking status, BMI, race, level of daily 
physical activity and use of nonsteroidal 
anti-inflammatory drugs).81 In another 
case-control study conducted in North 
Carolina, the multivariate-adjusted odds 
of developing colorectal adenoma were 
not affected by differences in vitamin C 
intakes in men or women (adjusted for 
age, BMI, daily energy intake, smoking 
status, use of dietary supplements, family 
history of colon cancer and daily intakes 
of fat, dietary fiber and alcohol).82 

The scientific evidence indicates that 
increased consumption of vitamin C re-
duces the risk for colorectal cancer. The 
evidence documented by a prospective 
observational study70 and six retrospective 
observational studies71-76 supports this 
conclusion and there is no evidence that 
increased consumption of vitamin C may 
increase the risk for colorectal cancer.

Vitamin C Reduces the Risk for Endo-
metrial Cancer

The scientific evidence indicates that 
increased consumption of vitamin C re-
duces the risk for endometrial cancer. The 
results of three retrospective observation-
al studies83-85 support the conclusion that 
the consumption of increased amounts of 
vitamin C reduces the risk for endometrial 
cancer. In a case-control study nested 
within the Western New York Diet Study, 

the multivariate-adjusted odds of devel-
oping endometrial cancer were reduced 
significantly in women who consumed 
amounts of vitamin C greater than the 
median (OR, daily vitamin C intake > 
172 mg vs < 129 mg: 0.6; 95% C.I.: 0.4, 0.9; 
adjusted for age, education, BMI, diabe-
tes, hypertension, pack-years of cigarette 
smoking, age at menarche, parity, use of 
oral contraceptives, menopausal status, 
postmenopausal use of estrogen and daily 
energy intake).83 Similarly, the results of a 
case-control study conducted in Shanghai, 
China, indicated that the multivariate-
adjusted odds of developing endometrial 
cancer were reduced significantly among 
women with greater daily vitamin C in-
takes (OR, daily vitamin C intake > 42 
mg/1000 kcal vs < 30 mg/1000 kcal: 0.6; 
95% C.I.: 0.4, 0.9; adjusted for age, edu-
cation, menopausal status, diagnosis of 
diabetes, alcohol consumption, BMI, level 
of physical activity and dietary intakes 
of animal products, fruits and vegetables 
and energy).84 In another case-control 
study, conducted in the Swiss Canton of 
Vaud and in Northern Italy, the energy-
adjusted odds of developing endometrial 
carcinoma were reduced significantly by 
increased intake of vitamin C (OR, 5th 
quintile of daily vitamin c intake vs 1st 
quintile: 0.6; p < 0.05).85 

In contrast, the data obtained from 
the 10-year prospective Canadian Nation-
al Breast Screening Study of 56,837 women 
indicated that the risk for endometrial 
cancer was not associated with differences 
in daily intakes of vitamin C.86 Similarly, 
in a case-control study conducted in the 
state of Hawaii, the multivariate-adjusted 
odds of developing endometrial cancer 
were not affected by differences in the 
intake of vitamin C from foods (adjusted 
for parity, use of oral contraceptives, use 
of unopposed estrogen, history of diabetes 
and BMI).87 

The scientific evidence indicates that 
increased consumption of vitamin C re-
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duces the risk for endometrial cancer. The 
evidence documented by three retrospec-
tive observational studies83-85 supports this 
conclusion and there is no evidence that 
increased consumption of vitamin C may 
increase the risk for endometrial cancer. 

Vitamin C Reduces the Risk for Adeno-
carcinoma of the Esophagus

The scientific evidence indicates that 
increased consumption of vitamin C re-
duces the risk for adenocarcinoma of the 
esophagus. The results of two retrospec-
tive observational studies88,89 support the 
conclusion that the consumption of in-
creased amounts of vitamin C reduces the 
risk for adenocarcinoma of the esophagus. 
In a case-control study conducted in the 
US, compared to men and women with 
daily vitamin C intakes less than the 25th 
percentile, men and women with daily 
vitamin C intakes greater than the 75th 
percentile exhibited significantly reduced 
odds of developing esophageal adenoma-
carcinoma (OR: 0.45; 95% C.I.: 0.33, 0.61; 
adjusted for sex, state of residence, age, 
race, income bracket, education, BMI, 
cigarette smoking, alcoholic beverage con-
sumption and total daily energy intake).88 
In a similar case-control study conducted 
in Germany, the multivariate-adjusted 
odds of developing adenocarcinoma of 
the esophagus were reduced significantly 
in men who consumed more than 100 mg 
of vitamin C daily (RR, daily vitamin C 
intake > 100 mg vs < 100 mg: 0.33; 95% 
C.I.: 0.11, 0.92; adjusted for unspecified 
“known risk factors”).89 

On the other hand, in a case-control 
study conducted in New York state, the 
odds of developing adenocarcinoma of 
the esophagus were not affected by differ-
ences in vitamin C intakes.90 In another 
case-control study conducted in northeast 
China, the multivariate-adjusted odds of 
developing any esophageal cancer were 
not affected by differences in daily vitamin 
C intakes (adjusted for alcohol consump-

tion, smoking status, income and occu-
pation).91 In a case-control study of the 
impact of vitamin C deficiency on adeno-
carcinoma of the esophagus conducted in 
Sweden, the multivariate-adjusted odds of 
developing squamous cell carcinoma of 
the esophagus were not affected by dif-
ferences in vitamin C intakes in a vitamin 
C deficient population (adjusted for age, 
sex, BMI and smoking status).92 

The scientific evidence indicates that 
increased consumption of vitamin C re-
duces the risk for adenocarcinoma of the 
esophagus. The evidence documented by 
two retrospective observational studies88,89 
supports this conclusion and there is no 
evidence that increased consumption of 
vitamin C may increase the risk for ad-
enocarcinoma of the esophagus. 

Vitamin C Reduces the Risk for Squamous 
Cell Carcinoma of the Esophagus

The scientific evidence indicates 
that increased consumption of vitamin 
C reduces the risk for squamous cell 
carcinoma of the esophagus. The results 
of several retrospective observational 
studies88,89,93-96 support the conclusion that 
the consumption of increased amounts of 
vitamin C reduces the risk for squamous 
cell carcinoma of the esophagus. 

Among men participating in a case-
control study conducted in the US, white 
men who consumed the most vitamin C 
from vegetables or who consumed dietary 
supplements containing vitamin C cut 
their risk of developing squamous cell 
carcinoma of the esophagus in half (p<.05; 
adjusted for age, residence, smoking and 
alcohol consumption).93 Similarly, in the 
same study, black men who consumed the 
most vitamin C from fruit also cut their 
risk of developing squamous cell carcino-
ma of the esophagus in half (p<.05; adjust-
ed for age, residence, smoking and alcohol 
consumption).93 In another case-control 
study conducted in the US, compared 
to men and women with daily vitamin 
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C intakes less than the 25th percentile, 
men and women with daily vitamin C 
intakes greater than the 75th percentile 
exhibited significantly reduced odds of 
developing squamous cell carcinoma of 
the esophagus (OR: 0.53; 95% C.I.: 0.36, 
0.79; adjusted for sex, state of residence, 
age, race, income bracket, education, BMI, 
cigarette smoking, alcoholic beverage con-
sumption and total daily energy intake).88 
In a case-control study conducted in 
Uruguay, the multivariate-adjusted odds 
of developing squamous cell carcinoma 
of the esophagus also were reduced sig-
nificantly by increased intakes of vitamin 
C (OR, 2nd quartile of vitamin C intake 
vs 1st quartile: 0.59; 95% C.I.: 0.37, 0.92; 
adjusted for age, sex, residence, urban or 
rural status, birthplace, education, BMI, 
smoking status, years since quit smoking, 
number of cigarettes smoked per day by 
current smokers, alcohol consumption, 
mate tea consumption and total daily 
energy intake).94 In a case-control study 
conducted in France, the multivariate-ad-
justed odds of developing squamous cell 
cancer of the esophagus were reduced sig-
nificantly by intakes of vitamin C greater 
than the RDA (OR, daily vitamin C intake 
> 90 mg vs < 60: 0.44; 95% C.I.: 0.24, 0.81; 
adjusted for interviewer age, smoking 
status and daily consumption of beer 
aniseed aperitives, hot Cakvados, whisky, 
total alcohol and total energy).95 In a case-
control study conducted in Germany, the 
multivariate-adjusted odds of developing 
squamous cell carcinoma of the esopha-
gus were reduced significantly in men who 
consumed more than 100 mg of vitamin 
C daily (RR, squamous cell carcinoma, 
daily vitamin C intake > 100 mg vs < 100 
mg: 0.31; 95% C.I.: 0.11, 0.88; adjusted for 
unspecified “known risk factors”).89 In 
another case-control study conducted 
in Uruguay, the multivariate-adjusted 
odds of developing any esophageal can-
cer were reduced significantly by daily 
vitamin C intakes greater than the lowest 

quartile of intake (OR: 0.36; 95% C.I.: 0.19, 
0.67; adjusted for age, gender, residence, 
urban or rural status, education, BMI, 
smoking status, alcohol consumption, 
total energy intake and daily intakes of 
alpha-carotene, beta-carotene, lutein, 
lycopene, beta-cryptoxanthin, vitamin E, 
glutathione, quercetin, kaempferol, total 
flavonoids, beta-sitosterol, campesterol 
and stigmasterol).96  

On the other hand, in one case-con-
trol study conducted in northeast China, 
the multivariate-adjusted odds of devel-
oping any esophageal cancer were not 
affected by differences in daily vitamin C 
intakes (adjusted for alcohol consumption, 
smoking status, income and occupation).91 
In another case-control study of the impact 
of vitamin C deficiency on squamous cell 
carcinoma of the esophagus conducted in 
Sweden, the multivariate-adjusted odds 
of developing squamous cell carcinoma of 
the esophagus were not affected by differ-
ences in vitamin C intakes in a vitamin C 
deficient population (adjusted for age, sex, 
BMI and smoking status).92 

The scientific evidence indicates that 
increased consumption of vitamin C re-
duces the risk for squamous cell carcinoma 
of the esophagus. The evidence docu-
mented by six retrospective observational 
studies88,89,93-96 supports this conclusion 
and there is no evidence that increased 
consumption of vitamin C may increase 
the risk for squamous cell carcinoma of 
the esophagus. In addition, the evidence 
documented by a retrospective observa-
tional study92 demonstrates that squamous 
cell carcinoma of the esophagus is not 
prevented by vitamin C deficiency. 

Part 2 of 4 will follow in the next issue of 
the Journal of Orthomolecular Medicine.

References
1.	 Pandey DK, Shekelle R, Selwyn BJ, Tangney C, 

Stamler J: Dietary vitamin C and beta-carotene 
and risk of death in middle-aged men. The 
Western Electric Study. Am J Epidemiol, 1995; 



27

Antioxidant Vitamins Reduce the Risk for Cancer: Part One

142: 1269-1278.
2.	 Eichholzer M, Stähelin HB, Gey KF, Lüdin E, 

Bernasconi F: Prediction of male cancer mor-
tality by plasma levels of interacting vitamins: 
17-year follow-up of the prospective Basel 
study. Int J Cancer, 1996; 66: 145-150.

3.	 Eichholzer M, Stähelin HB, Lüdin E, Bernasco-
ni F: Smoking, plasma vitamins C, E, retinol, 
and carotene, and fatal prostate cancer: Sev-
enteen-year follow-up of the prospective basel 
study. Prostate, 1999; 38: 189-198.

4.	 Loria CM, Klag MJ, Caulfield LE, Whelton PK:
Vitamin C status and mortality in US adults. 
Am J Clin Nutr, 2000; 72: 139-145.

5.	 Shibata A, Paganini-Hill A, Ross RK, Hen-
derson BE:  Intake of vegetables, fruits, beta-
carotene, vitamin C and vitamin supplements 
and cancer incidence among the elderly:  A 
prospective study.  Br J Cancer,  1992; 66: 673-
679.

6.	 Torun M, Yardim S, Gönenç A, Sargin H, 
Menevse A, Símsek B:  Serum beta-carotene, 
vitamin E, vitamin C and malondialdehyde 
levels in several types of cancer.  J Clin Pharm 
Ther, 1995; 20: 259-263.

7.	 Hertog MG, Bueno-de-Mesquita HB, Fehily 
AM, et al: Fruit and vegetable consumption 
and cancer mortality in the Caerphilly Study. 
Cancer Epidemiol Biomarkers Prev, 1996; 5: 
673-677.

8.	 Hunter DJ, Manson JE, Colditz GA, et al:  A 
prospective study of the intake of vitamins C, 
E, and A and the risk of breast cancer.  N Engl 
J Med,  1993; 329: 234-240.

9.	 de Lorgeril M, Salen P, Martin JL, et al: Medi-
terranean dietary pattern in a randomized 
trial: Prolonged survival and possible reduced 
cancer rate. Arch Intern Med, 1998; 158: 1181-
1187.

10.	Genkinger JM, Platz EA, Hoffman SC, Com-
stock GW, Helzlsouer KJ: Fruit, vegetable, and 
antioxidant intake and all-cause, cancer, and 
cardiovascular disease mortality in a com-
munity-dwelling population in Washington 
County, Maryland. Am J Epidemiol, 2004; 160: 
1223-1233.

11.	Castelao JE, Yuan JM, Gago-Dominguez M, 
et al: Carotenoids/vitamin C and smoking-
related bladder cancer. Int J Cancer, 2004; 110: 
417-423.

12.	Bruemmer B, White E, Vaughan TL, Cheney 
CL: Nutrient intake in relation to bladder 
cancer among middle-aged men and women. 
Am J Epidemiol, 1996; 144: 485-495.

13.	Yalcin O, Karatas¸ F, Erulas, FA, Ozdemir E:
The levels of glutathione peroxidase, vitamin 
A, E, C and lipid peroxidation in patients with 

transitional cell carcinoma of the bladder. BJU 
Int, 2004; 93: 863-866.

14.	Michaud DS, Pietinen P, Taylor PR, et al:
Intakes of fruits and vegetables, carotenoids 
and vitamins A, E, C in relation to the risk of 
bladder cancer in the ATBC cohort study. Br 
J Cancer, 2002; 87: 960-965.

15.	Michaud DS, Spiegelman D, Clinton SK, et 
al: Prospective study of dietary supplements, 
macronutrients, micronutrients, and risk of 
bladder cancer in US men. Am J Epidemiol, 
2000; 152: 1145-1153.

16.	Holick CN, De Vivo I, Feskanich D, et al: Intake 
of fruits and vegetables, carotenoids, folate, 
and vitamins A, C, E and risk of bladder cancer 
among women (United States). Cancer Causes 
Control, 2005; 16: 1135-1145.

17.	Jacobs EJ, Henion AK, Briggs PJ, et al: Vitamin 
C and vitamin E supplement use and bladder 
cancer mortality in a large cohort of US men 
and women. Am J Epidemiol, 2002b;156: 1002-
1010.

18.	Zeegers MP, Goldbohm RA, van den Brandt 
PA: Are retinol, vitamin C, vitamin E, folate 
and carotenoids intake associated with blad-
der cancer risk? Results from the Netherlands 
Cohort Study. Br J Cancer, 2001; 85: 977-983.

19.	Michels KB, Holmberg L, Bergkvist L, et al: 
Dietary antioxidant vitamins, retinol, and 
breast cancer incidence in a cohort of Swedish 
women. Int J Cancer 2001; 91: 563-567.

20.	Freudenheim JL, Marshall JR, Vena JE, et al: 
Premenopausal breast cancer risk and intake 
of vegetables, fruits, and related nutrients. J 
Natl Cancer Inst, 1996; 88: 340-348.

21.	Ambrosone CB, Marshall JR, Vena JE, et al:
Interaction of family history of breast cancer 
and dietary antioxidants with breast cancer 
risk (New York, United States). Cancer Causes 
Control, 1995; 6: 407-415.

22.	Adzersen KH, Jess P, Freivogel KW, Gerhard I, 
Bastert G: Raw and cooked vegetables, fruits, 
selected micronutrients, and breast cancer 
risk: A case-control study in Germany. Nutr 
Cancer. 2003; 46: 131-137.

23.	Do MH, Lee SS, Jung PJ, Lee MH: Intake of 
dietary fat and vitamin in relation to breast 
cancer risk in Korean women: A case-control 
study. J Korean Med Sci, 2003; 18: 534-540.

24.	Zaridze D, Lifanova Y, Maximovitch D, Day 
NE, Duffy SW: Diet, alcohol consumption and 
reproductive factors in a case-control study of 
breast cancer in Moscow. Int J Cancer, 1991; 
48: 493-501.

25.	Landa MC, Frago N, Tres A: Diet and the risk 
of breast cancer in Spain. Eur J Cancer Prev, 
1994; 3: 313-320.



28

Journal of Orthomolecular Medicine     Vol. 24, No. 1, 2009

26.	Bala DV, Patel DD, Duffy SW, et al: Role of 
dietary intake and biomarkers in risk of breast 
cancer: A case control study. Asian Pac J Can-
cer Prev, 2001; 2: 123-130.

27.	Ronco A, De Stefani E, Boffetta P, et al: Veg-
etables, fruits, and related nutrients and risk 
of breast cancer: A case-control study in Uru-
guay. Nutr Cancer, 1999; 35: 111-119.

28.	Ronco AL, De Stefani E, Boffetta P, et al: Food 
patterns and risk of breast cancer: A factor 
analysis study in Uruguay. Int J Cancer, 2006; 
119: 1672-1678.

29.	Guo WD, Chow WH, Zheng W, Li JY, Blot 
WJ: Diet, serum markers and breast cancer 
mortality in China. Jpn J Cancer Res, 1994; 85: 
572-577.

30.	Yuan JM, Wang QS, Ross RK, Henderson BE, 
Yu MC: Diet and breast cancer in Shanghai 
and Tianjin, China. Br J Cancer, 1995; 71: 1353-
1358.

31.	Favero A, Parpinel M, Franceschi S: Diet and 
risk of breast cancer: Major findings from an 
Italian case-control study. Biomed Pharmaco-
ther, 1998; 52: 109-115.

32.	Levi F, Pasche C, Lucchini F, La Vecchia C:
Dietary intake of selected micronutrients and 
breast-cancer risk. Int J Cancer, 2001; 91: 260-
263.

33.	Mayne ST: Antioxidant nutrients and chronic 
disease: Use of biomarkers of exposure and 
oxidative stress status in epidemiologic re-
search. J Nutr, 2003; 133 (Suppl 3):933S-940S.

34.	Howe GR, Jain M, Miller AB: Dietary factors 
and risk of pancreatic cancer: Results of a Ca-
nadian population-based case-control study. 
Int J Cancer, 1990; 45: 604-608.

35.	Gandini S, Merzenich H, Robertson C, Boyle 
P: Meta-analysis of studies on breast cancer 
risk and diet: The role of fruit and vegetable 
consumption and the intake of associated mi-
cronutrients. Eur J Cancer, 2000; 36: 636-646.

36.	Webb PM, Byrne C, Schnitt SJ, et al: A prospec-
tive study of diet and benign breast disease. 
Cancer Epidemiol Biomarkers Prev, 2004; 13: 
1106-1113.

37.	Cho E, Spiegelman D, Hunter DJ, et al: Pre-
menopausal intakes of vitamins A, C, and 
E, folate, and carotenoids, and risk of breast 
cancer. Cancer Epidemiol Biomarkers Prev, 
2003; 12: 713-720.

38.	Zhang S, Hunter DJ, Forman MR, et al: Dietary 
carotenoids and vitamins A, C, and E and risk 
of breast cancer. J Natl Cancer Inst, 1999;91: 
547-556.

39.	Kushi LH, Fee RM, Sellers TA, Zheng W, 
Folsom AR: Intake of vitamins A, C, and E 
and postmenopausal breast cancer. The Iowa 

Women’s Health Study. Am J Epidemiol, 1996; 
144: 165-174.

40.	Järvinen R, Knekt P, Seppänen R, Teppo L: Diet 
and breast cancer risk in a cohort of Finnish 
women. Cancer Lett, 1997; 114: 251-253.

41.	Verhoeven DT, Assen N, Goldbohm RA, et al: 
Vitamins C and E, retinol, beta-carotene and 
dietary fibre in relation to breast cancer risk: 
A prospective cohort study. Br J Cancer, 1997; 
75: 149-155.

42.	Moorman PG, Ricciuti MF, Millikan RC, New-
man B: Vitamin supplement use and breast 
cancer in a North Carolina population. Public 
Health Nutr, 2001; 4: 821-827.

43.	Graham S, Hellmann R, Marshall J, et al: Nutri-
tional epidemiology of postmenopausal breast 
cancer in western New York. Am J Epidemiol, 
1991; 134: 552-566.

44.	Rohan TE, Howe GR, Friedenreich CM, Jain 
M, Miller AB: Dietary fiber, vitamins A, C, and 
E, and risk of breast cancer: A cohort study. 
Cancer Causes Control, 1993; 4: 29-37.

45.	Wu C, Ray RM, Lin MG, et al: A case-control 
study of risk factors for fibrocystic breast con-
ditions: Shanghai Nutrition and Breast Disease 
Study, China, 1995-2000. Am J Epidemiol, 2004; 
160: 945-960.

46.	Cai Q, Shu XO, Wen W, et al: Genetic polymor-
phism in the manganese superoxide dismutase 
gene, antioxidant intake, and breast cancer 
risk: Results from the Shanghai Breast Cancer 
Study. Breast Cancer Res, 2004; 6: R647-R655.

47.	Malin AS, Qi D, Shu XO, et al: Intake of fruits, 
vegetables and selected micronutrients in rela-
tion to the risk of breast cancer. Int J Cancer, 
2003; 105: 413-418.

48.	Dorjgochoo T, Shrubsole MJ, Shu XO, et al: 
Vitamin supplement use and risk for breast 
cancer: the Shanghai Breast Cancer Study. 
Breast Cancer Res Treat, 2007 (DOI 10.1007/
s10549-007-9772-8).

49.	Negri E, La Vecchia C, Franceschi S, et al: 
Intake of selected micronutrients and the 
risk of breast cancer. Int J Cancer, 1996b; 65: 
140-144.

50.	Braga C, La Vecchia C, Negri E, Franceschi 
S, Parpinel M: Intake of selected foods and 
nutrients and breast cancer risk: An age- and 
menopause-specific analysis. Nutr Cancer, 
1997; 28: 258-263.

51.	Bohlke K, Spiegelman D, Trichopoulou A, 
Katsouyanni K, Trichopoulos D: Vitamins A, 
C and E and the risk of breast cancer: Results 
from a case-control study in Greece. Br J Can-
cer, 1999; 79: 23-29.

52.	Katsouyanni K, Willett W, Trichopoulos D, et 
al: Risk of breast cancer among Greek women 



29

Antioxidant Vitamins Reduce the Risk for Cancer: Part One

in relation to nutrient intake. Cancer, 1988; 61: 
181-185.

53.	Nissen SB, Tjønneland A, Stripp C, et al: Intake 
of vitamins A, C, and E from diet and supple-
ments and breast cancer in postmenopausal 
women. Cancer Causes Control, 2003; 14: 695-
704.

54.	Verreault R, Chu J, Mandelson M, Shy K: A 
case-control study of diet and invasive cervical 
cancer. Int J Cancer, 1989; 43: 1050-1054.

55.	Herrero R, Potischman N, Brinton LA, et al: 
A case-control study of nutrient status and 
invasive cervical cancer. I. Dietary indicators. 
Am J Epidemiol, 1991; 134: 1335-1346.

56.	Ramaswamy G, Krishnamoorthy L: Serum 
carotene, vitamin A, and vitamin C levels in 
breast cancer and cancer of the uterine cervix. 
Nutr Cancer, 1996; 25: 173-177.

57.	Mackerras D, Irwig L, Simpson JM, et al: Ran-
domized double-blind trial of beta-carotene 
and vitamin C in women with minor cervical 
abnormalities. Br J Cancer, 1999; 79: 1448-
1453.

58.	Goodman MT, Kiviat N, McDuffie K, et al: The 
association of plasma micronutrients with the 
risk of cervical dysplasia in Hawaii. Cancer 
Epidemiol Biomarkers Prev, 1998; 7: 537-544.

59.	Liu T, Soong SJ, Wilson NP, et al: A case con-
trol study of nutritional factors and cervical 
dysplasia. Cancer Epidemiol Biomarkers Prev, 
1993; 2: 525-530.

60.	Wideroff L, Potischman N, Glass AG, et al: A 
nested case-control study of dietary factors 
and the risk of incident cytological abnor-
malities of the cervix. Nutr Cancer, 1998; 30: 
130-136.

61.	Cahill RJ, O’Sullivan KR, Mathias PM, et al: Ef-
fects of vitamin antioxidant supplementation 
on cell kinetics of patients with adenomatous 
polyps. Gut, 1993; 34: 963-967.

62.	Bostick RM, Potter JD, McKenzie DR, et al:
Reduced risk of colon cancer with high intake 
of vitamin E: The Iowa Women’s Health Study. 
Cancer Res, 1993; 53: 4230-4237.

63.	Satia-Abouta J, Galanko JA, Martin CF, et al: 
Associations of micronutrients with colon 
cancer risk in African Americans and whites: 
Results from the North Carolina Colon Cancer 
Study. Cancer Epidemiol Biomarkers Prev, 
2003; 12: 747-754.

64.	Satia-Abouta J, Keku T, Galanko JA, et al: 
Carethers JM. Diet, lifestyle, and genomic in-
stability in the North Carolina Colon Cancer 
Study. Cancer Epidemiol Biomarkers Prev, 
2005; 14: 429-436.

65.	White E, Shannon JS, Patterson RE: Relation-
ship between vitamin and calciµM supple-

ment use and colon cancer. Cancer Epidemiol 
Biomarkers Prev, 1997; 6: 769-774.

66.	Chiu BC, Ji BT, Dai Q, et al: Dietary factors 
and risk of colon cancer in Shanghai, China. 
Cancer Epidemiol Biomarkers Prev, 2003; 12: 
201-208.

67.	Olsen J, Kronborg O, Lynggaard J, Ewertz M:
Dietary risk factors for cancer and adenomas 
of the large intestine. A case-control study 
within a screening trial in Denmark. Eur J 
Cancer, 1994; 30A:53-60.

68.	Lysy J, Ackerman Z, Dabbah K, Shmueli A:
Zimmerman J.  Vitamin C status and colonic 
neoplasia.  Dis Colon Rectum,  1996; 39: 1235-
1237.

69.	Whelan RL, Horvath KD, Gleason NR, et al:  
Vitamin and calciµM supplement use is asso-
ciated with decreased adenoma recurrence in 
patients with a previous history of neoplasia.  
Dis Colon Rectum,  1999; 42: 212-217.

70.	Jacobs EJ, Connell CJ, Patel AV, et al: Vitamin 
C and vitamin E supplement use and colorectal 
cancer mortality in a large American Cancer 
Society cohort. Cancer Epidemiol Biomarkers 
Prev, 2001; 10: 17-23.

71.	Senesse P, Touvier M, Kesse E, Faivre J, 
Boutron-Ruault MC: Tobacco use and asso-
ciations of beta-carotene and vitamin intakes 
with colorectal adenoma risk. J Nutr, 2005; 135: 
2468-2472.

72.	La Vecchia C, Braga C, Negri E, et al: Intake of 
selected micronutrients and risk of colorectal 
cancer. Int J Cancer, 1997; 73: 525-530.

73.	Levi F, Pasche C, Lucchini F, La Vecchia C:
Selected micronutrients and colorectal can-
cer. A case-control study from the canton 
of Vaud, Switzerland. Eur J Cancer, 2000; 36: 
2115-2119.

74.	Ferraroni M, La Vecchia C, D’Avanzo B, et al: 
Selected micronutrient intake and the risk of 
colorectal cancer. Br J Cancer, 1994; 70: 1150-
1155.

75.	Freudenheim JL, Graham S, Marshall JR, 
Haughey BP, Wilkinson G: A case-control 
study of diet and rectal cancer in western New 
York. Am J Epidemiol, 1990; 131: 612-624.

76.	Saygili EI, Konukoglu D, Papila C, Akcay T:
Levels of plasma vitamin E, vitamin C, TBARS, 
and cholesterol in male patients with colorec-
tal tumors. Biochemistry, 2003; 68: 325-328.

77.	Greenberg ER, Baron JA, Tosteson TD, et al: A 
clinical trial of antioxidant vitamins to prevent 
colorectal adenoma. Polyp Prevention Study 
Group. N Engl J Med, 1994; 331: 141-147.

78.	McKeown-Eyssen G, Holloway C, Jazmaji V, 
et al: A randomized trial of vitamins C and E 
in the prevention of recurrence of colorectal 



30

Journal of Orthomolecular Medicine     Vol. 24, No. 1, 2009

polyps. Cancer Res, 1988; 48: 4701-4705.
79.	Malila N, Virtamo J, Virtanen M, et al: Dietary 

and serum alpha-tocopherol, beta-carotene and 
retinol, and risk for colorectal cancer in male 
smokers. Eur J Clin Nutr, 2002a;56: 615-621.

80.	Winawer SJ, Zauber AG, Fletcher RH, et al: 
Guidelines for colonoscopy surveillance after 
polypectomy: A consensus update by the US 
Multi-Society Task Force on Colorectal Cancer 
and the American Cancer Society. CA Cancer 
J Clin, 2006; 56: 143-159.

81.	Enger SM, Longnecker MP, Chen MJ, et al: 
Dietary intake of specific carotenoids and vita-
mins A, C, and E, and prevalence of colorectal 
adenomas. Cancer Epidemiol Biomarkers Prev, 
1996; 5: 147-153.

82.	Tseng M, Murray SC, Kupper LL, Sandler 
RS: Micronutrients and the risk of colorectal 
adenomas. Am J Epidemiol, 1996; 144: 1005-
1014.

83.	McCann SE, Freudenheim JL, Marshall JR, et 
al:  Diet in the epidemiology of endometrial 
cancer in western New York (United States).  
Cancer Causes Control,  2000; 11: 965-974.

84.	Xu WH, Dai Q, Xiang YB, et al: Nutritional 
factors in relation to endometrial cancer: A 
report from a population-based case-control 
study in Shanghai, China. Int J Cancer, 2007; 
120: 1776-1781.

85.	Negri E, La Vecchia C, Franceschi S, Levi F, 
Parazzini F: Intake of selected micronutrients 
and the risk of endometrial carcinoma. Cancer, 
1996a; 77: 917-923.

86.	Jain MG, Rohan TE, Howe GR, Miller AB: A 
cohort study of nutritional factors and en-
dometrial cancer. Eur J Epidemiol, 2000; 16: 
899-905.

87.	Goodman MT, Hankin JH, Wilkens LR, et al: 
Diet, body size, physical activity, and the risk 
of endometrial cancer. Cancer Res, 1997; 57: 
5077-5085.

88.	Mayne ST, Risch HA, Dubrow R, et al: Nutrient 
intake and risk of subtypes of esophageal and 
gastric cancer. Cancer Epidemiol Biomarkers 
Prev, 2001; 10: 1055-1062.

89.	Bollschweiler E, Wolfgarten E, Nowroth T, 
et al: Vitamin intake and risk of subtypes of 
esophageal cancer in Germany. J Cancer Res 
Clin Oncol, 2002; 128: 575-580.

90.	Zhang ZF, Kurtz RC, Yu GP, et al: Adenocar-
cinomas of the esophagus and gastric cardia: 
The role of diet. Nutr Cancer, 1997; 27: 298-
309.

91.	Hu J, Nyrén O, Wolk A, et al: Risk factors for 
oesophageal cancer in northeast China. Int J 
Cancer, 1994; 57: 38-46.

92.	Terry P, Lagergren J, Ye W, Nyron O, Wolk A: 

Antioxidants and cancers of the esophagus 
and gastric cardia. Int J Cancer, 2000; 87: 750-
754.

93.	Brown LM, Swanson CA, Gridley G, et al: 
Dietary factors and the risk of squamous cell 
esophageal cancer among black and white 
men in the United States. Cancer Causes 
Control, 1998; 9: 467-474.

94.	De Stefani E, Ronco AL, Boffetta P, et al: Nutri-
ent intake and risk of squamous cell carcinoma 
of the esophagus: A case-control study in 
Uruguay. Nutr Cancer, 2006; 56: 149-157.

95.	Launoy G, Milan C, Day NE, et al: Diet and 
squamous-cell cancer of the oesophagus: A 
French multicentre case-control study. Int J 
Cancer, 1998; 76: 7-12.

96.	De Stefani E, Brennan P, Boffetta P, et al: Veg-
etables, fruits, related dietary antioxidants, 
and risk of squamous cell carcinoma of the 
esophagus: A case-control study in Uruguay. 
Nutr Cancer, 2000; 38: 23-29.




