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Abstract
Background—Cancer patients seek information about lifestyle and dietary changes which may
optimize outcomes. Using data from two large National Cancer Institute-sponsored clinical trials,
we report on the dietary and lifestyle practices of patients receiving therapy for stage III colon or
metastatic colorectal cancer.

Methods—Self-administered questionnaires were completed by patients undergoing
chemotherapy for stage III colon cancer (n = 1095) and metastatic colorectal cancer (n = 875).
Descriptive statistical analyses were performed to evaluate anthropometrics, diet and lifestyle in
each cohort.

Results—Median body mass index was comparable for stage III and metastatic patients (27.3 vs.
26.5 kg/m2). Stage III patients reported a modestly higher median level of physical activity than
metastatic patients (4.6 vs. 3.4 metabolic equivalent task-hours/week). Ten percent of stage III and
9% of metastatic patients reported ongoing cigarette use. Avoidance of alcohol was reported by
47% of stage III and 43% of metastatic patients. Dietary patterns for both groups were comparable
with more than 80% of stage III and metastatic patients failed to meet the recommended daily
intake of vegetables, fruits, and milk products. Usage of at least 2 multivitamin per week was
reported by 49% of stage III and 40% of metastatic patients. Two percent of stage III and 5% of
metastatic patients reported vitamin D supplement use.

Conclusions—We observed notable similarities in dietary and lifestyle behaviors between stage
III colon and metastatic colorectal cancer patients actively receiving chemotherapy. Future
research should aim to elucidate the effect of these behaviors on patient outcomes.
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INTRODUCTION
Colorectal cancer is the fourth most common malignancy and the second leading cause of
cancer-related death in the United States, with 143,460 new cases and 51,690 deaths
anticipated in 2011.[1] The influence of diet and other lifestyle factors on the risk of
developing colon or rectum cancer has been established in epidemiologic and scientific
research.[2,3] However, current understanding of the influence of these factors on outcomes
of patients with established cancer is limited. Studies have previously shown that colorectal
cancer patients are highly motivated to seek information beyond standard treatment options
and are interested in making healthy lifestyle changes.[4,5,6] As a result, research evaluating
the impact of dietary and lifestyle factors on treatment efficacy and overall survival has
generated increasing interest.

Several studies have characterized dietary and lifestyle behaviors among colorectal cancer
patients.[4,5,7,8,9] Two studies assessed the prevalence and predictors of healthy lifestyle
changes in diet, physical activity, and supplement use in patients after a diagnosis of
localized or regional colorectal, breast, or prostate cancer.[4,5] Three studies have directly
addressed the prevalence and frequency of vitamin and supplement use after diagnosis,[7,8]
as well as longitudinal changes in use from pre- to post-diagnosis,[4] among colorectal
cancer patients with localized disease. Additionally, a recent Canadian study reported on
diet and physical activity behaviors among a small convenience sample of patients with
localized and advanced colorectal cancer receiving chemotherapy.[9] Although these studies
begin to demonstrate the prevalence of specific diet and lifestyle behaviors among colorectal
cancer patients, no study has comprehensively analyzed and reported on the prevalence and
frequency of a wide-range of dietary and lifestyle habits among a large sample of colorectal
cancer patients with consideration of potential differences based on stage of disease.

Using two large National Cancer Institute (NCI)-sponsored clinical trials, we collected
extensive data on dietary patterns, physical activity, smoking status, and the use of aspirin,
vitamins, and other supplements. We describe the dietary patterns and lifestyle habits of
patients with stage III colon cancer and metastatic colorectal cancer who were actively
receiving chemotherapy as participants in phase III clinical trials. The purpose of this
comparison was to apprise clinicians of the behavioral patterns of their patients with
advanced colon cancer and to inform future clinical research focused on the influence of
dietary and lifestyle factors and colorectal cancer outcomes.

METHODS
Study Population

Subjects were patients diagnosed with either stage III colon cancer or metastatic colorectal
cancer who were actively receiving chemotherapy as part of a Cancer and Leukemia Group
B (CALGB) protocol. The first cohort consisted of participants with stage III colon cancer
enrolled in the phase III adjuvant therapy trial comparing weekly fluorouracil (FU) and
leucovorin to weekly irinotecan, FU, and leucovorin after curative-intent surgery (CALGB
89803).[10] The second cohort was comprised of patients with previously untreated,
metastatic adenocarcinoma of the colon or rectum, enrolled in the CALGB phase III trial of
irinotecan, 5-FU, and leucovorin or oxaliplatin, 5-FU, and leucovorin combined with either
bevacizumab, cetuximab, or a combination of bevacizumab and cetuximab (CALGB
80405). Questionnaire completion was a requirement of the protocol for CALGB 89803
patients, while patients enrolled in CALGB 80405 had the option to complete a separate
consent to participate in the questionnaire element of the study.
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Total enrollment for CALGB 89803, between April 1999 and May 2001, was 1,264
participants, of which 98% of eligible patients (n = 1095) completed the questionnaire.
Ineligible patients included those enrolled prior to the diet and lifestyle amendment to the
protocol (n = 87) and patients who experienced cancer recurrence, died, or were removed
from the protocol prior to administration of the questionnaire (n = 59). Enrollment for
CALGB 80405 during the period between activation on September 15, 2005 to August 6,
2009, included 1,451 participants, of which 74% (n = 1067) consented to participate in the
diet and lifestyle study. Among those who consented, 82% (n = 875) completed and returned
the questionnaire, 25 patients were in the process of completing the questionnaire at the time
of this analysis and 167 patients failed to complete the questionnaire due to withdrawal of
initial consent to participate (n = 34), removal from protocol prior to administration of the
questionnaire (n = 27), death (n = 8), and other unknown reasons (n = 98). All patients
signed an informed consent document approved by each site’s institutional review board.

Dietary and Lifestyle Assessment
The self-administered Willett food frequency questionnaire assessing diet and lifestyle
habits was given to patients in the CALGB 89803 cohort midway through their adjuvant
therapy (approximately 3 months into treatment, which would be roughly 5 months after
diagnosis) and in the CALGB 80405 cohort within one month after initiating chemotherapy.
[11] The questionnaire administered to each cohort contained the same basic elements with
incorporation of minor modifications in the later version used for the CALGB 80405 cohort.
The questionnaire collected comprehensive dietary information on consumption of 149 food
and beverage items, as well as data concerning lifestyle behaviors including physical
activity, cigarette smoking, aspirin use, and vitamin and supplement use. The questionnaire
has been extensively tested and validated among large populations, including patients
receiving chemotherapy.[11,12]

Body Mass Index (BMI)
BMI analyses utilized patients’ self-reported current height and weight indicated on the
questionnaire. BMI was calculated by dividing the patient’s squared height (meters) into
their weight (kilograms).

Physical Activity Assessment
Questions utilized to assess physical activity have been described and extensively validated
in previous research.[13,14,15,16] To measure physical activity, participants were asked
“During the past 2 months, what was your average time per week spent at each of the
following recreational activities?” Patients reported duration of participation (ranging from 0
to 11 or more hours per week) in nine leisure-time activities as well as number of flights of
stairs climbed daily and their normal walking pace. Data regarding sedentary activity was
not collected. Physical activities on the questionnaire were individually assigned a metabolic
equivalent task (MET) score, consistent with previously validated calculations.[13,17] One
MET is equivalent to the energy expenditure of sitting quietly for 1 hour. MET scores for
walking were assigned based on the walking pace reported, while a leisurely to moderate
intensity score was selected for other activities. Scores for MET-hours per week for each
physical activity were calculated from the reported hours per week engaged in that activity
multiplied by the assigned MET score. A total MET-hours per week was derived by
summing MET scores from each individual activity.

Alcohol Use and Cigarette Smoking Assessment
Average consumption (ranging from never to 6 or more servings per day) of regular beer,
light beer, red wine, white wine, and liquor, over the previous three months, was self-
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reported. Alcohol consumption was calculated by converting each frequency of use response
into an equivalent drinks per week value. Total alcohol consumption per week was
calculated as the sum of all individual alcoholic beverage drinks per week values.

Participants’ cigarette use, past and present, was also assessed on the questionnaire with
responses to the question, “Have you smoked 20 packs of cigarettes or more in your
lifetime?” The percentage of participants reporting their smoking status as never, current, or
past was evaluated. For those who were current smokers, the average number of cigarettes
per day was reported. For those who were past smokers, the timeframe of smoking cessation
was reported.

Dietary Intake Assessment: Food Groups
Patients reported average daily intake during the immediate past three months for 149 food
and beverage items. For each item, a commonly used unit or portion size was indicated (e.g.,
one egg, slice of bread, or 8 oz. glass). For assessment, food and beverage items were
broken down into 12 predefined food groups, based on common nutritional profiles. For
each item there were up to 10 possible response choices, which ranged from never to 6 or
more servings per day. Servings per week for items within each food group were
individually calculated and subsequently summed to obtain the total median servings per
week for each group.

The percentage of individuals meeting the current recommended daily intake, according to
the United States Department of Agriculture (USDA), of vegetables (5 servings per day),
fruits (4 servings per day), and milk products (3 cups per day) was also calculated.[18]

Dietary Change Assessment
The questionnaire assessed change in dietary consumption patterns for 8 food and beverage
items, including vegetables, fruits, fish, red meat, whole grains, whole milk, sugar, and
alcohol, by asking participants whether their consumption of each item decreased, increased,
or remained the same over the past year. The questionnaire did not specifically identify
those dietary changes that may have been related to symptoms preceding the cancer
diagnosis or following colorectal surgery. The percentage of patients, from each cohort,
reporting each type of change in consumption was calculated.

Vitamin and Supplement Use Assessment
Patients were asked to report their history of vitamin, mineral, and supplement use. The
questionnaire inquired about regular use of multi-vitamins (at least 2 tablets per week) and
the use of specific individual vitamins, minerals, fiber and non-vitamin dietary supplements.
For analysis, the percentage of patients indicating current vitamin and mineral use of the
above items was assessed, as well as the current mean total numbers of vitamins,
supplements, and non-vitamin dietary supplements taken daily by patients.

Aspirin Use Assessment
Aspirin usage questions varied slightly between the questionnaires for CALGB 89803 and
80405. For CALGB 89803, patients were asked to report their current frequency of aspirin
use (0 days/month, 1–3 days/month, 1–2 days/week, 3–4 days/week, 5–6 days/week, and
daily use) and their current aspirin intake per week (0 tablets/week, 0.5–2 tablets/week, 3–5
tablets/week, 6–14 tablets/week, and ≥15 tablets/week). For CALGB 80405, patients were
asked whether they currently take “baby” or low dose aspirin (<325 mg/tablet) and whether
they take aspirin or aspirin-containing products (325 mg/tablet or more). If a patient
indicated current use, they subsequently elaborated on use by reporting how many days per
week (1, 2–3, 4–5, or 6+ days), and how many tablets per week (1–2, 3–5, 6–14, or 15+
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tablets). Due to differences in the type of questions asked, for data analysis only the
percentage of patients from each cohort reporting daily aspirin use and use of 3 or more
aspirin tablets per week was assessed.

Statistical Analyses
Data were analyzed using SAS Version 9.1 (SAS Institute Inc., Cary, NC). Statistical
analyses included descriptive statistics only. Data from each patient cohort were analyzed
separately, with data from all treatment arms within the study combined. Mean, median, and
frequency data are presented graphically and in table format.

RESULTS
Patient Characteristics and Lifestyle Habits

Data were collected and analyzed from 1,095 stage III colon cancer patients and 875
metastatic colorectal cancer patients. Median BMI for stage III patients was 27.3 kg/m2

while median BMI for metastatic patients was 26.5 kg/m2. The proportion of patients from
each cohort who were underweight, normal, overweight, and obese, according to WHO
classifications[19], were similar (Table 1).

Stage III patients reported more overall leisure-time physical activity than metastatic
patients, with median metabolic equivalent task (MET)-hours per week of 4.6 and 3.4,
respectively. The distribution of total MET-hours per week is presented in Table 1. An
appreciable percentage of patients, 40% of stage III and 47% of metastatic patients would be
classified as inactive, expending fewer than 3 MET-hours per week, which in the equivalent
of less than 1 hour per week of recreational walking at an average pace.[13,20] Nonetheless,
21% of stage III patients and 17% of metastatic patients reported expenditure of at least 18
MET-hours per week, which is equivalent to walking at an average pace for at least one
hour, six days per week.

Cigarette smoking status for both patient cohorts is reported in Table 1. Nearly half of all
patients reported no history of cigarette smoking. The percentage of patients who reported
themselves as current smokers was relatively small, and similar among the two cohorts, with
current smokers representing 10% of stage III and 9% of metastatic patients. Alcohol
consumption was relatively similar between the two cohorts (Table 1). Nearly half of all
participants, 47% of stage III and 43% of metastatic patients, reported no alcohol intake
during the 3 months prior to questionnaire completion. Two-thirds of both patient cohorts
reported consumption of less than one drink per week, while moderate alcohol consumption
(>1 to 7 drinks/week) was reported by 21% of stage III and 23% of metastatic patients.

Dietary Consumption Patterns
Median servings per week of 12 predefined food groups are reported in Table 2. Overall, the
data reflect that stage III and metastatic patients have relatively comparable dietary
consumption patterns. More than 80% of stage III and metastatic patients failed to meet the
USDA recommended daily intake of vegetables, fruits, and milk products (Figure 1).

Both questionnaires asked patients to report on changes in consumption of eight food and
beverage items since diagnosis and the results are presented graphically for each cohort in
Figure 2. As reflected in the graphs, changes in dietary patterns were remarkably consistent
between stage III and metastatic patients, with increased consumption of fruits, vegetables,
fish, and whole grains, and decreased consumption of alcohol, red meat, sugar, and whole
milk reported.
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Vitamin, Supplement, & Aspirin Use
The percentage of patients indicating current use of commonly marketed vitamins and
supplements is displayed in Table 3. Intake of at least 2 multivitamin tablets weekly was
reported by 49% of stage III and 40% of metastatic patients. The mean total number of
vitamins currently taken was 1.5 (standard deviation (SD) = 1.9) for stage III patients and
1.1 (SD = 1.6) for metastatic patients. With respect to specific vitamin supplements, 2% of
stage III and 5% of metastatic patients reported vitamin D supplement use. Calcium and
vitamin C were reported as commonly taken vitamins among both stage III and metastatic
patients, with Vitamin E use also prevalent among stage III patients only. Non-vitamin
dietary supplement use was less common than vitamin use and less prevalent among
metastatic than stage III patients, although not a statistically significant difference, with
mean total numbers of 0.4 (SD = 1.0) and 1.1 (SD = 0.7), respectively.

Aspirin use questions varied slightly between the questionnaires for each cohort, with baby
aspirin use only assessed for metastatic patients. The percentage of stage III patients
reporting daily aspirin use (dose not specified) was 14%, while the percentage of metastatic
patients reporting daily baby aspirin use and daily standard aspirin use were 13% and 3%,
respectively. Analysis of average tablet intake per week indicated that 14% of stage III
patients reported taking 3 or more aspirin tablets per week, 11% of metastatic patients
reported use of 3 or more baby tablets (<325 mg/tablet) per week, and only 4% of metastatic
patients indicated taking 3 or more standard tablets (325 mg/tablet or more) per week.

DISCUSSION
Utilizing a well-validated diet and lifestyle questionnaire, we were able to comprehensively
measure the prevalence and frequency of various lifestyle factors including dietary intake,
BMI, physical activity, cigarette smoking, alcohol consumption, vitamin use, and
medication use for patients with different stages of colorectal cancer receiving
chemotherapy. We observed similarities in dietary patterns and lifestyle behaviors between
two large cohorts of stage III colon and metastatic colorectal cancer patients.

Several previous studies have investigated the prevalence of healthy diet and lifestyle
behaviors among adult cancer patients, as well as changes in health-related behaviors from
pre-to post-diagnosis.[4,5,21,22] However, these studies often included a heterogeneous
patient population with varying cancer types, stages of disease, and non-standardized
treatment and follow-up care. To our knowledge, this is the first study to extensively
describethe prevalences of a wide-range of health-related dietary patterns and lifestyle
behaviors among large cohorts of only colorectal cancer patients with stage III and
metastatic disease who were receiving chemotherapy.

Our findings appear relatively consistent with previous literature on dietary patterns and
lifestyle habits among mixed stages of colorectal cancer patients. The BMI distributions
among our patient cohorts were consistent with previous research assessing BMI in colon
cancer patients,[23,24,25] and were largely similar to the frequencies of overweight and
obesity observed in the 2005–2006 National Health and Nutrition Examination Survey
(NHANES), which reported 33% of U.S. adults 20 years and older are overweight and 34%
are obese.[26] The substantial percentage of obese patients in our study cohorts does
heighten the concern raised by recent studies associating obesity with colon cancer
recurrence and mortality in stage II and III patients.[23,24,25,27,28,29] While cachexia has
been described previously as a predictor of poor prognosis amongst patients with advanced
gastrointestinal cancers, data investigating an association between BMI and cancer-related
mortality in patients with advanced colon cancer are not yet available. Observational studies
have demonstrated that physical activity confers improvements in physical function, quality

Van Loon et al. Page 6

Clin Colorectal Cancer. Author manuscript; available in PMC 2014 June 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



of life, cancer-related fatigue and possibly reduces cancer recurrences.[13,30,31,32] Though
the amount of physical activity required to achieve a potential colorectal cancer-related
benefit is not known, the American Cancer Society (ACS) Guidelines for Nutrition and
Physical Activity for Cancer Survivors recommend that cancer survivors avoid inactivity
and resume normal activity as soon as possible following diagnosis or treatment. For aerobic
activity, it is recommended that cancer survivors follow the 2008 U.S Department of Health
and Human Services (US DHHS) Physical Activity Guidelines for Americans, with specific
exercise program adaptations based on disease and treatment-related adverse effects.[32]
The US DHHS guidelines suggest that for substantial health benefits adults and older adults
should engage in at least 150 minutes a week of moderate-intensity or 75 minutes a week of
vigorous-intensity aerobic physical activity, or an equivalent combination, along with
muscle-strengthening activities of moderate or high intensity that involve all major muscle
groups 2 or more days a week.[33] Data from these two cohorts suggest that most colorectal
cancer patients with stage III or metastatic disease fall far short of those levels.

Appreciable changes towards self-reported healthier dietary patterns were observed in both
cohorts. These modifications are consistent with previous research suggesting that 40% of
colon cancer patients make one or more healthy dietary change(s) following diagnosis[5]
and a significant amount of patients increase vegetable and fruit/juice consumption
following diagnosis.[4] Nonetheless, more than 80% of stage III and metastatic patients did
not meet the US standard recommended daily intake of vegetables, fruits or milk products.
Patients were surveyed while on chemotherapy and may have required diet alterations
towards a low residue diet if they were experiencing chemotherapy-related diarrhea, which
may account for some of the lower than recommended intake.

Vitamin and mineral supplement use was common among our patients with roughly half
(45%) reporting multivitamin use, consistent with levels (38–43%) reported in previous
research.[4,8] Previous studies suggest that cancer patients are greatly interested in whether
use of vitamins can reduce adverse effects of treatment or improve survival.[4,5] Despite the
widespread usage of vitamins among cancer patients, data on efficacy or interaction with
traditional therapies are lacking. In CALGB 89803, we recently reported that multivitamin
usage was not associated with cancer recurrences or survival.[35] In addition, preliminary
observational studies in colorectal cancer patients have reported an improved survival
among subjects with higher plasma levels of 25-OH-vitamin D or predicted vitamin D
levels.[36,37,38] However, in the current study, only 2% of stage III patients and 5% of
metastatic patients reported use of specific vitamin D supplements. Ongoing randomized,
placebo-controlled trials are assessing the role of vitamin D supplementation in colorectal
cancer patients.

The study included several potential limitations. First, patients who are enrolled in a
randomized controlled trial may differ from the cancer population at large, as participants
must meet eligibility criteria, be selected as appropriate candidates, and be motivated to
participate. Additionally, although our response rate to the questionnaires was high, we
cannot be certain that those who completed the questionnaire have the same lifestyle
behaviors as those who declined to participate. However, we believe our findings are
generalizable to stage III and metastatic colorectal cancer patients as the study included a
large sample size of patients from both community and academic medical centers across
North America, and reasonable variation in dietary patterns and lifestyle habits among
participants was observed.

We must also consider the possibility that use of a self-report measure may introduce
reporting bias, as patients may indicate more socially desirable dietary patterns and health-
related behaviors. We have previously reported on a validation study of the food frequency
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questionnaire in cancer patients receiving chemotherapy which demonstrated similar validity
when compared to a population without cancer.[12]

In summary, results from this study advance our current understanding of health-related
behaviors among stage III and metastatic colorectal cancer patients. By comprehensively
exploring and comparing dietary consumption patterns and lifestyle habits of these two
cohorts, we were able to identify areas of disparity as well as areas of concern that should be
considered and addressed by clinicians and patients. Moreover, with recent research
implicating the influence of Western dietary patterns,[39] physical activity,[13,27,30,31]
obesity,[23,24,25,27,28,29] and aspirin use[40] on recurrence and survival in early stage
colon cancer patients, motivated stage III and metastatic colorectal cancer patients represent
a group that could benefit from counseling and targeted interventions towards healthy habits
to improve patient outcomes. However, the influence of many lifestyle factors on patient
outcomes is still largely unknown, and ongoing research in this area is needed to ultimately
build an understanding of how diet and lifestyle factors impact prognosis and survival.
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CLINICAL PRACTICE POINTS

Several previous studies have investigated the prevalence of healthy diet and lifestyle
behaviors among adult cancer patients, as well as changes in health-related behaviors
from pre- to post-diagnosis. In this study, we comprehensively analyze and report on the
prevalence and frequency of a wide-range of dietary and lifestyle habits among a large
sample of patients with stage III and metastatic colorectal cancer. While appreciable
changes towards self-reported healthier dietary patterns were observed, our findings
evoke ample opportunity for clinicians to provide informed guidance for this patient
population that is highly motivated to make lifestyle changes that complement standard
oncologic therapies. These findings indicate that a substantial portion of patients
undergoing therapy for advanced colorectal cancer are obese., 40% of stage III and 47%
of metastatic patients were classified as inactive with fewer than 3 MET-hours per week.
More than 80% of stage III and metastatic patients did not meet the US standard
recommended daily intake of vegetables, fruits or milk products. Approximately 10%
continued to smoke following diagnosis. Finally, vitamin and mineral supplement use is
common, with roughly half (45%) reporting multivitamin use and 11% of patients with
stage III disease and 8% of patients with metastatic disease reporting use of ≥ 4 vitamins
and/or non-vitamin dietary supplements; however, this widespread usage of vitamins and
supplements among cancer patients is largely unsupported by data on efficacy or
therapeutic interactions. Future research is needed to improve our understanding of how
diet and lifestyle factors impact prognosis and survival in patients with advanced
colorectal cancer.
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Figure 1.
Percentage of patients meeting recommended daily intake for each identified food group.
[18]
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Figure 2.
Dietary change data indicating change in use (i.e., increase, decrease, remain the same) of
identified food and beverage items over the past year.
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Table 1

Distribution of body mass index, physical activity, smoking and alcohol consumption for stage III colon
cancer and metastatic colorectal cancer patients receiving chemotherapy

Stage III
CALGB 89803
(N = 1095)

Metastatic
CALGB 80405
(N = 875)

Body mass
index*

Median (kg/m2) (95% Range) 27.3 (19.3–40.0) 26.5 (17.6–40.8)

< 18.5 kg/m2 2 % 5 %

18.5 – 24.9 kg/m2 32 % 31 %

25 – 29.9 kg/m2 36 % 36 %

≥ 30 kg/m2 30 % 27 %

Physical
activity

Median (MET-hours/week) (95% Range) 4.6 (0.0–77.3) 3.4 (0.0–68.2)

< 3 MET-hours / week 40 % 47 %

3 – 8.9 MET-hours/week 27 % 23 %

9 – 17.9 MET-hours/week 12% 13%

18 – 26.9 MET-hours/week 7% 5%

≥ 27 MET-hours/week 14% 12%

Smoking
history

Never smoker 46 % 48 %

Current smoker 10 % 9 %

Past smoker 44 % 43 %

Alcohol
consumption

Median (drinks/week) (95% Range) 0.2 (0.0–21.5) 0.5 (0.0–19.0)

0 47 % 43 %

> 0 to 1 20 % 25 %

> 1 to 7 21 % 23 %

> 7 to 14 5 % 5 %

> 14 to 21 4 % 2 %

> 21 3 % 2 %

Kg = kilograms; m2 = meters squared; MET = metabolic equivalent task units

*
Categories based on WHO classification [19]
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Table 2

Major Food Groups: Median Serving/Week Reported For Each Group

Median Servings per Week (95% Range)

Food Group Stage III
(N = 1095)

Metastatic
(N = 875)

Vegetables 19.1 (5.2–55.0) 16.7 (3.8–56.0)

Fruits 15.1 (2.0–46.3) 13.0 (2.0–43.2)

Fish 1.4 (0.0–6.0) 1.4 (0.0–6.0)

Red Meat 3.2 (0.0–12.0) 2.9 (0.0–13.0)

Poultry 2.2 (0.0–9.0) 2.2 (0.0–11.3)

Processed Meats 2.0 (0.0–10.0) 2.0 (0.0–12.5)

Milk 9.9 (1.0–34.0) 9.5 (0.9–32.6)

Whole Grains 8.8 (0.2–38.7) 4.2 (0.0–19.7)

Refined Grains 20.1 (3.9–65.8) 13.7 (3.6–46.5)

Nuts 1.4 (0.0–17.7) 2.0 (0.0–18.1)

Sweets 8.3 (0.6–41.5) 7.1 (0.8–39.7)

Sodas 3.2 (0.0–27.5) 2.4 (0.0–28.0)

*
The whole grains group included brown rice, bulgar, oatmeal, popcorn, whole grain breads (i.e., whole wheat, oatmeal, rye, etc.), and whole grain

cereals. As per USDA guidelines, wheat germ, oat bran, and other bran were not included in this group.

*
The milk group included skim milk, low-fat milk, whole milk, yogurt, hard natural cheeses, soft cheeses, processed cheeses, frozen yogurt, and

ice cream. As per USDA guidelines, cream cheese, cream, butter, and margarine were not included in this group.
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Table 3

Prevalence of Vitamin, Mineral & Supplement Use

Cohort

Variable
Stage III
(N = 1095)

Metastatic
(N = 875)

Mean number of vitamins daily (SD) 1.5 (± 1.9) 1.1 (± 1.6)

Percentage (95% CI)

Multivitamins 49 % (46–52%) 40 % (37–43%)

Vitamin A 3 % (2–4%) 2 % (1–4%)

Beta-Carotene 2 % (2–3%) 1 % (1–2%)

Vitamin B6 6 % (5–8%) 4 % (3–6%)

Vitamin C 17 % (15–19%) 13 % (10–15%)

Vitamin E 21 % (18–23%) 5 % (4–7%)

Folic Acid 6 % (4–7%) 4 % (3–5%)

Calcium 22 % (19–24%) 18 % (16–21%)

Selenium 4 % (3–5%) 2 % (1–3%)

Zinc 4 % (3–5%) 3 % (2–5%)

Vitamin D 2 % (2–3%) 5 % (4–7%)

Vitamin B12 5 % (4–6%) 5 % (4–7%)

B-Complex Vitamins 5 % (4–6%) 3 % (2–4%)

Use of ≥ 4 vitamins and/or NVDS
  (Excluding Multivitamins) 11 % (9–13%) 8 % (6–10%)

Mean number of NVDS daily (SD) 1.1 (± 0.7) 0.4 (± 1.0)

Mean number of any
  supplements daily (SD) 1.3 (± 2.3) 1.1 (± 2.0)

NVDS = Non-vitamin dietary supplements (e.g., Echinacea, fish oil, flaxseed oil, Ginkgo biloba, ginseng, green tea, milk thistle, saw palmetto,
etc.)
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