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ABSTRACT 

Each year in the United States five percent of the over 2.5 miUion women living 

with breast cancer will have a recurrence. The possibility that dietary change may 

increase breast cancer-free survival is currently under investigation (1). Three 

mechanisms by which diet may have an effect include: 1) improved immunity, 2) reduced 

oxidative DNA damage and 3) reduced body weight and fat. The hypothesis of this 

dietary intervention study was that women previously treated for breast cancer who 

adhere to a diet high in fhiit, vegetables and fiber and low in fat would demonstrate 

improved immune function, reduced oxidative DNA damage and reduced body weight 

and fat as compared to women assigned to the control diet. Seventy-seven women treated 

for Stage I, II or IIIA breast cancer were enrolled in this clinical trial. Sixty-six completed 

the six month intervention. The average participant was Caucasian, educated, 

postmenopausal and 52 years of age. At the end of six months the intervention the diet 

group showed significantly higher natural killer cell (NKC) lysis at an effector to target 

cell (E:T) ratio of 100:1. Lytic units were not significantly different. Diet was not 

associated with immune function e.xcept for beta-carotene intake which was associated 

with greater changes in the percentage of NKCs in the intervention group. Oxidative 

DNA damage was significantly lower among participants in the intervention diet group at 

the end of the study. Oxidative DNA damage was inversely associated with intake of 

vegetables, fhiit and micronutrients thereof and positively associated with dietary fat, 

saturated fat and meat intake. No significant differences in body weight or fat were 

identified; however, both groups showed a significant decrease in body fat of 1.0%. In 
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conclusion, the dietary intervention was able to produce significant changes in nutrient 

intake, a significant increase in NKC activity at an E:T ratio of 100:1 but not other 

immune markers, and significant reductions in oxidative DNA damage among breast 

cancer survivors. The role of NKC immunity and reduced DNA damage in relationship to 

breast cancer recurrence remains to be determined. A longer term, larger study should 

provide the answer. 
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CHAPTER 1 

INTRODUCTION 

l.I Explanation of the Problem and Its Context 

1.1.1 Background and Significance 

It is estimated that over 185.000 women will be diagnosed with breast cancer in 

the U.S. in 1998. Over 44.000 women will die of this disease (1). Breast cancer is the 

single most common invasive cancer among women and is second only to lung cancer in 

incidence (2). In the average Hfe span of an American woman, one in eight can expect to 

be diagnosed with breast cancer before age 80 (3). Currently. 2.6 million American 

women are living with breast cancer (4). The prognosis depends on several factors 

including tumor size, grade and phenotype. Even women who are effectively treated for 

their disease can expect some increased risk in recurrence over age-matched healthy 

women (5). This reality has led investigators to explore potentially effective lifestyle 

interventions for the reduction in breast cancer recurrence (6). 

Two studies, funded by the National Cancer Institute are currently underway to 

address the potential for dietary interventions in reducing breast cancer recurrence rates. 

The first study. The Women's Intervention Nutrition Study (WINS), is a multi-center, 

nationwide, randomized, controlled clinical trial to determine if a low fat dietary 

intervention (<15% of total kcals from fat) can reduce breast cancer recurrence rates in 

women age 40-78 years treated with conventional cancer therapy (7). The second study. 

The Women's Healthy Eating and Living study (WHEL), is a multi-center, randomized. 
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controlled clinical trial conducted in the southwestern U.S. to evaluate the efficacy of a 

high fruit and vegetable, low fat, high fiber eating plan on breast cancer recurrence 

among women age 18-70 years treated for breast cancer within the past four years (8). 

Each of these studies will provide valuable insight into the potential benefit, if any. of 

dietary modifications in reducing breast cancer recurrence. What the two studies are not 

pursuing is the specific biological mechanisms by which dietary modifications may alter 

recurrence rates. Identifying specific mechanisms is critical to developing effective 

strategies for preventing recurrence. For example, if a dietary intervention results in 

enhanced immune surveillance against tumor cells then not only can the dietary 

intervention be recommended to women post-therapy, but future efforts in nutrition and 

cancer research can be directed toward augmenting immunity through dietary 

interventions. 

1.1.2 Study Goals and Specific Aims 

This study will determine in a randomized, prospective, controlled clinical trial, 

the effect of a high vegetable and fruit, low fat, high fiber eating plan on three biological 

markers of health status which have been previously associated with breast cancer. The 

study population is pre and postmenopausal women who are within four years of 

diagnosis and treatment for Stage I, II and IIIA breast cancer. 

This study is an ancillary study of women enrolled in the WHEL study at the 

Arizona site, one of seven sites throughout the west. The effect of the intervention diet 

on: 1) immune response, 2) DNA damage and 3) body composition will be evaluated. 

Based on current evidence it is possible that any or all of these mechanisms may provide 
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protection against breast cancer recurrence in women previously treated for Stage 1 or II 

breast cancer. 

1.1.3 Primary Hypothesis 

Pre and postmenopausal breast cancer survivors who are randomly assigned to an 

intensive, plant-based dietary intervention will show statistically significant 

improvements in immunity, as measured by peripheral blood natural killer cell (NKC) 

cytotoxicity in vitro as well as absolute numbers of CD4"^, CDS'" and CD 16756' T-cells. 

as compared to women consuming a usual diet (control). 

1.1.4 Secondary Hypotheses 

1. Women who are randomly assigned to the intensive dietary intervention group will 

demonstrate statistically significant reductions in oxidative DNA damage as 

measured by urinary' 8-hydroxy-2-deoxyguanasine (80HdG) excretion over a six 

month intervention and in comparison to women on a usual diet. 

2. Women who are randomly assigned to the intensive dietary intervention group will 

show statistically significant reductions in percentage body fat, body mass index 

(BMI) and waistihip ratio (WHR) as compared to women consuming their usual diet. 

3. Women enrolled in the intervention arm of this study will show significant increases 

in fruit, vegetable and fiber intake which will result in significantly increased plasma 

carotenoid levels as compared to the control diet group. 

1.2 Literature Review 

1.2.1 Breast Cancer Incidence 
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Breast cancer is among the most common cancers diagnosed in tlie United States. 

Annual rates of occurrence now exceed 184.000 cases. Recent data published in Cancer 

indicate that after a 50 year annual increase of between 1.2 and 4.0%, the incidence of 

breast cancer has plateaued in the period between 1990 and 1995 (1). In addition, 

mortality rates which previously were rising are now decreasing slightly for Caucasian 

(6.8% from 1989 to 1993) and Hispanic women and remain stable for African American 

women (9). This is promising, but despite these advances, nearly 44.000 women will die 

of this disease this year and breast cancer remains the leading cause of death among 

women age 40 to 55 (1). According to the U.S. vital statistics report of 1993. over the 

past 60 years age-adjusted mortality rates for breast cancer have shown little appreciable 

change. Early detection via mammography has resulted in increased diagnoses, 

particularly among women with early stage breast cancer and, along with less aggressive 

tiunor types, may have contributed to a recent slight improvement in mortality rates. The 

overall impact of early detection of tumors with mammography on breast cancer 

recurrence is still unknown. Early treatment for breast cancer provides enhanced 

treatment efficacy for the first primary breast cancer. However, at least 1.0% of these 

same women will experience recurrence within their life times which will require 

additional therapy (1). Although mammography allows for earlier detection of tumors, it 

caimot prevent breast cancer and therefore, effective prevention strategies, including 

dietary interventions, must be developed. Once diagnosed and treated for breast cancer 

incidence rates for the breast cancer survivor are not expected to ever return to the level 
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of aged matched women who have not experience breast cancer (5). Thus, strategies to 

reduce recurrence rates must be developed if we want to truly wage war on cancer. 

1.2.2 Non-Dietary Risk Factors for Breast Cancer 

Several risk factors for developing breast cancer have been identified. These 

include hormonal factors, age, heritable and environmental factors and socioeconomic 

factors. Some are modifiable, while others are not. Hormonal and reproductive factors are 

of particular importance. Several dietary factors impact breast cancer occurrence and will 

be discussed in detail later. However, those dietary factors which interrelate with the non-

dietary risk factors will be outlined here. Clearly, certain risk factors have stronger 

correlation coefficients than others. A review of the known risk factors provides insight 

into the complexity of the disease and variables which potentially may alter intervention 

efficacy in terms of reducing disease recurrence. 

One of the most studied non-modifiable risk factors for breast cancer is age. Age 

alone, controlling for all other known risk factors, increases a woman's risk for breast 

cancer. It is estimated that 1 in 8 women will develop breast cancer by age 80. More 

specifically, 2.5% of women will develop breast cancer between ages 35 and 55. while 

5.5% will be diagnosed between the ages of 65 and 85. The likelihood that a woman age 

60 will develop breast cancer is 14 times higher than a 30 year old with all other risk 

factors equal (1). 

Heritable factors also play a role in breast cancer. Family history in first degree 

relatives is critical to estimating risk. A woman whose mother or sister has been 

diagnosed with breast cancer is 1.8 and 2.5 times more likely to have the disease. 
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respectively. If more than one first degree relative has been diagnosed with breast cancer 

the risk increases substantially (10). 

Select heritable genes have also been identified as being expressed at a higher rate 

among breast cancer patients. More specifically, the BRCAl and 2 genes have been 

identified in the development of breast cancer. Although this gene is commonly present 

in cancers diagnosed in younger women with significant family histories of this disease, 

only approximately 1 to 3% of the population express this gene, thus it does not account 

for the majority of breast cancers diagnosed in the U.S. (11). In breast cancer patients the 

proportion with BRCAl was 3.3% among whites and 0% in African Americans and is 

most prevalent among women with at least four relatives previously diagnosed with 

breast cancer (12). Other genetic factors which have been associated with increased risk 

include higher adult height (13) and more recently increased breast tissue density (14). 

Non-heritable genotypic alterations in oncogenes and tumor suppressor genes also are 

factors in the evolution of breast cancer, although their exact prognostic role has not been 

clearly defined. 

Not all environmental and socioeconomic factors associated with breast cancer 

can be considered modifiable for most women. Limited data have shown an association 

between cancer development and pesticide exposure, although this association has been 

inconsistently reported for breast cancer (15). Higher blood levels of DDE and PCBs 

have been reported (16) in women with breast cancer as compared with controls, a recent 

case-control study found a no association with reduced risk (17). Place of birth is another 
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environmental factor associated with breast cancer such that westem women demonstrate 

a higher incidence than Asian and African women (18). 

Socioeconomic factors have been associated with breast cancer development 

demonstrating relative risks of between 1.1 and 2.0 (18). While protective factors 

include; having ever been married, rural living. Seventh Day Adventist or Mormon 

religion, and high percent body fat (premenopausal). 

Several endogenous, non-modifiable hormone-related factors also contribute to 

the risk for developing breast cancer. Lifelong exposure to estrogen is of importance. 

Women who experience early age at menarche. late menopause and/or later or fewer 

pregnancies have a higher lifelong exposure to estrogen which appears to increase their 

risk for breast cancer. In addition, longterm use (>15 years) of exogenous hormone 

replacement also appears to increase a woman's risk for breast cancer, particularly for 

estrogen-receptor positive breast cancer. 

The role of diet in altering the modifiable and non-modifiable risk factors for 

breast cancer remains an area of active investigation. First in terms of endogenous 

estrogen exposure, the issue of whether dietary intake can influence age of menarche 

onset is remains unclear. Prospective studies have investigated an association with 

conflicting results. Studies by Moisan, 1990 (19) and Maclure, 1991 (20) in the U.S. and 

Canada did not support an association between menarche onset and intake of dietary fat, 

total energy, saturated fat or vegetable intake. In contrast, a German study did show a RR 

of 2.1 for those in the highest quartile of fat intake (21). Others have demonstrated a 

relationship between meat (22) and low fiber intake (23) and age of menarche onset. 
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Evaluating the role of energy intake and onset of menarche without consideration of 

physical activity, body weight and body fatness is the principle criticism of studies in this 

area. Interestingly, the three studies although identifying different dietary factors (meat, 

protein and/or low fiber intake) all showed an inverse association between early age at 

menarche and the percentage body fat of women during puberty. 

Weight change over adult life is also an important risk factor for breast cancer. 

Obesity has been shown to be a risk factor for postmenopausal breast cancer in several 

studies, while it may be a protective factor for premenopausal breast cancer (24). 

Mechanistically this could be related to a reduction in ovulation premenopausally due to 

obesity and an increase in endogenous estrogen postmenopausally. The Iowa cohort study 

revealed an interesting phenomena that women who gained an appreciable amount of 

weight between the ages of 18 and 50 were at higher risk for developing breast cancer 

after menopause than women who were obese throughout their adulthood (25). This 

finding was further substantiated in the Nurses' Health Study (26). Protection has also 

been demonstrated in women who reduced their BMl over their adult life (27). 

Dietary factors are also considered environmental and not only show associations 

with breast cancer risk but also are modifiable. The specific associations between diet and 

breast cancer will be discussed at length later in this report. Suffice it to say that 

macronutrients, particularly dietary fat, and micronutrients, especially those found in ftiiit 

and vegetables, as well as alcohol consumption appear to be of significance in 

determining risk. 

1.2.3 Breast Cancer Development 



Breast cancer, as with other cancers, evolves over time in a multistage process 

known as carcinogenesis (28). Tumor cells may lay dormant for years after initiation at 

which time they are promoted and eventually progress to become invasive and potentially 

metastatic. Several dietary constituents potentially alter the carcinogenesis pathway 

(Figure 1.1). Dietary factors such as phytochemicals have been shown to demonstrate 

bioactivity through the induction of Phase I and Phase II metabolizing enzymes resulting 

in excretion or detoxification of procarcinogens. The ability of food constituents to turn 

on or turn off Phase I and II enzymes may possibly explain the cancer protective effects 

of a plant-based diet. Surgery along with adjuvant chemo- and or radiation therapy 

improves survival but may not eradicate all breast cancer cells. The possibility that a 

plant-rich diet might provide further protection against recurrent cancer after 

conventional therapy appears plausible based on what is currently known about the 

evolution of cancer and the bioactivity of dietary constituents against procarcinogens. 

Of the factors known to influence breast cancer incidence and survival, estrogen 

is probably among those most researched. Women at high risk for breast cancer have 

shown a 45% reduction in incidence with Tamoxifen (anti-estrogen) therapy. Ovarian 

ablation, with subsequent reduction in circulating estrogen levels, reduces not only breast 

cancer occurrence, but recurrence as well (29). Genetic events also contribute to the 

transformation and expansion of tumors cells including alterations in tumor suppressor 

genes and oncogenes (30, 31). Tumor stage—including size of tumor and number of 

involved lymph nodes—are most pertinent to determining risk of recurrence. Level of 

differentiation, estrogen receptor/progesterone receptor (ER/PR) status, ploidy (DNA 



index) and presence or absence of mitotic figures are also prognostically significant. 

Whether diet can alter any of these prognostic factors is unclear. There is sufficient in 

vitro data to suggest that certain food components do have the capacity to alter gene 

expression (32-34) and thus may eventually be used to manipulate gene expression thus 

preventing primary and/or recurrent cancer. A study by Jain and colleagues (35) 

suggested that premorbid diets high in saturated fats significantly reduced 5-year survival 

among women treated for breast cancer while higher intakes of beta-carotene, vitamin C 

and vitamin E-rich foods resulted in significant improvement in 5-year survival. 

It is estimated that between 33 and 50% of all breast cancers could be prevented 

by diet (36). The strongest evidence is for increased fruit and vegetable intake to reduce 

risk as well as avoidance of adult obesity and alcohol consumption. The associations with 

total dietary fat and fiber are weaker and at least for dietary fat the picture may be 

somewhat obscured by the variety of dietary fats one might consume. A recent cross-

national study of 66 countries investigating a variety of causative factors found a strong 

positive correlation between breast cancer and total caloric intake fi-om animal sources as 

well as a protective effect of dietary fish and cereal products (37). 

Historically the evidence for a role for diet in breast cancer prevention has been 

based on ecological data. Population studies show a five-fold difference in breast cancer 

mortality rates among populations living in different countries (29). This led investigators 

to examine the lifestyle differences between populations which might account for the 

differences in incidence rates. One pausable hypothesis has been the role of diet, given 

the large variation in dietary intake patterns from one country to the next. In analyzing 
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dietary differences several factors came to the fore front not the least of which was 

dietary fat. Breast cancer mortality rates have been correlated with per capita dietary tat 

intake in several ecological studies (35. 38-41). Other dietary factors which have 

repeatedly been associated with breast cancer in epidemiological studies include fruit and 

vegetable consumption, vegetable consumption alone, dietary fiber, soy intake, and beta-

carotene and/or vitamin C rich foods. Case-control studies have also contributed to the 

body of evidence, including a meta-analysis by Howe of twelve such studies which 

supported the hypothesis that up to 24% of all postmenopausal cancers could be 

attributable to diet (42). When weighing the evidence, uncertainty exists regarding how 

and to what extent diet may alter breast cancer rates in the fiiture. Although the evidence 

is promising, intervention studies remain limited and those available have not provided 

consistent support for this argument. Detailed analysis of several key dietary components 

and the role in breast cancer will be provided below. 

1.2.4 Fruit, Vegetable Intake and Breast Cancer 

Fruit and vegetables provide rich sources of carotenoids, ascorbic acid, folate, 

fiber and phytochemicals. Many of these components of plant foods are thought to play a 

protective role in the body's defense against cancer (43). The mechanisms by which 

vegetables and fruit may afford protection include antioxidant effects, effects on cell 

differentiation, increased bioactivity of Phase I and II enzymes which block formation of 

nitrosamines, altered estrogen metabolism, effects on DNA methylation and repair, 

altered gastrointestinal flora, increased apoptosis of cancerous cells and decreased 

cellular proliferation (44). 
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Research regarding the protective role of vegetarian diets against breast cancer 

also indicate an inverse association. A prospective study of 1,904 vegetarians in Germany 

found that cancer deaths (15 observed versus 26 expected), including breast cancer, were 

less common among vegetarians and became rarer with increasing adherence to a strict 

vegetarian eating plan (45). A descriptive study by Armstrong and colleagues revealed a 

protective effect of vegetarian diets in postmenopausal women which was hypothesized 

to be mediated by a reduction in estriol and total estrogen (46). Reduced breast cancer 

incidence among females on vegetarian diets may be due to the abstinence of red meat 

consumption, a factor shown to be associated with increased breast cancer risk in a New-

York cohort (47) as well as studies in Japan (48). A mean relative risk of 1.54 was 

reported for women consuming diets high in red meat meta-analysis of seven case-control 

studies (49). Population comparisons have also supported an increase in breast cancer 

risk with high meat consumption (38). 

Several epidemiological studies have indicated significantly reduced breast cancer 

risk among populations consuming diets high in fruit and vegetables (33. 34. 36. 50). Of 

published studies available, protective relative risks have varied between 0.2 (vegetable 

index) and 0.9 (cucumbers). The totality of the epidemiological evidence indicates that 14 

studies showed a protective effect, while four showed no association and one showed a 

possible harmful effect (36). Steinmetz and Potter previously reported similar results in 

their 1996 review with specific protection afforded by carrots and green vegetables (34). 

Case control studies in five countries have examined the relationship between ftaiit and 

vegetable intake and breast cancer. Four studies revealed a protective effect for at least 
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one vegetable, with increased intake of carrots and green vegetables showdng the 

strongest association (51-55). Conflicting results were reported by others who showed no 

association between cruciferous vegetable or vitamin C-rich food intake and breast 

cancer (55) and Zelma who found an increased risk for breast cancer among high fruit 

consumers (53). More recent case-control data of western New York residents revealed a 

strong inverse association between vegetable intake and breast cancer with a reported 

relative risk of 0.46 (56). A recent study from Italy showed a protective effect of 

vegetables among premenopausal women only (57). Also of interest is a report by 

Brisson and colleagues (58) which showed high carotenoid intake to be associated with 

reduced nodular density on mammogram which translated to reduced breast cancer risk. 

Of the seventy fruit and vegetable associations investigated in the composite of research 

presented by AICR over 50% of the risk estimates were below 0.75 and the remainder 

supported potential protective associations. 

Prospective studies conducted in the U.S. and Canada have shown weaker inverse 

associations with fruit and vegetable consumption than case-control studies (36). For 

example, the California cohort study which reported relative risks of between 0.8 (fruit) 

and 1.0 (vegetables and yellow vegetables) among the 11,580 subjects studied (59). The 

U.S. Nurses' cohort has shown a protective effect (RR = 0.8) for vegetables, but no 

association with fruit intake (17). Finally, the Canadian Breast Screening Study found 

inverse associations of between 0.7 and 0.9 for vegetables and friiit, respectively (60). 

Overall, the majority of studies demonstrate a protective effect of vegetable and 

fruit consumption on breast cancer. Evidence is generally stronger for vegetables. 
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particularly green vegetables and carrots, than fruit. The evidence does not support a 

harmful effect of a high vegetable and fruit diet £ind breast cancer development. Pzirt of 

the protective effect may be related to a corresponding decrease in meat consumption as 

high meat consumption has also been associated with increased risk for breast cancer 

although less conclusively. 

1.2.5 Antioxidant Nutrients, Folate and Breast Cancer Risk 

Several of the micronutrients have been studied in relation to breast cancer. One 

of the difficulties in interpreting any of the data lies in determining the source of these 

nutrients albeit foods and/or supplements. In addition only recently are methods 

becoming available to assess dietary compliance by measuring serum and plasma levels 

of micronutrients. particularly carotenoids (60). 

When reviewing the literature regarding micronutrients and breast cancer it is 

clear that the primary focus has been antioxidants, including carotenoids. Antioxidants 

play a role in cancer prevention by neutralizing free radicals thus reducing free radical 

formation (61). Beta-carotene, perhaps the most widely studied carotenoid for cancer 

prevention, has been shown to be protective for breast cancer, although the association is 

weak in most studies (59, 60, 62. 63). In a review by Garland (64), of fourteen case-

control studies, only three showed a statistically significant inverse association between 

carotenoid intake and breast cancer. Stronger inverse associations have been reported by 

Lee in Singapore (65) and Zaridze in Russia (66). While Howe's pooled analysis 

supported an inverse association for beta-carotene of 0.85 (42) and the European cohort 

study showed no protective association among postmenopausal women (67). 
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Breast cancer survival may also be influenced by beta-carotene intake. In a study 

by Rohan (60), dietary intake of greater than 8 mg beta-carotene daily resulted in 

significant improvement in 5 year breast cancer survival (OR = 0.5) and similar 

protective effects have been reported by other investigators (35, 68). Research related to 

vitamin C intake and breast cancer has been conflicting. Data from The Nurses' Health 

Study do not support a protective effect of vitamin C (17). Null effects have also been 

reported by Rohan (60) and Graham (63) as well as Negri (69). These studies are 

balanced by others which have shown a protective effect with increasing quintiles of 

vitamin C intake (63, 66). Jain (35) reported improved survival among breast cancer 

patients with hazard ratio of 0.67 for every additional 100 mg of daily vitamin C intake. 

Again, the pooled analysis by Howe showed a moderate decrease in risk with increasing 

vitamin C consumption (42). 

Finally, the antioxidant nutrient vitamin E has also been studied in relation to 

breast cancer prevention and survival (70). The data to date generally do not support a 

protective effect of vitamin E and breast cancer incidence (17, 60. 63, 71-73). However, 

more recent studies support an inverse association between vitzimin E and breast cancer 

mortality. In one study, women with higher dietary vitamin E intakes prior to breast 

cancer diagnoses appeared to have reduced mortality associated with their disease (35). 

Alpha-tocopherol (vitamin E) was associated with a significant decrease in breast cancer 

risk among premenopausal women with a positive family history of breast cancer (74) 

and in a recent case-control study from Italy which showed an odds ratio of 0.75 with 

increased dietary vitamin E intake (69). Finally, in a study of alpha tocopherol content of 
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breast tissue samples, Chajes and colleagues (75) demonstrated a significant reduction in 

breast adipose tissue vitamin E concentrations among cancer patients, showing a more 

direct association between vitamin E and breast cancer. Until recently it was difficult to 

assess dietary vitamin E intake due to limitations of existing dietary data bases. In 

addition, with more women consuming lower fat diets nationally, interest in vitamin E 

adequacy has grown. 

Folate is another essential nutrient found abundantly in diets high in fruit and 

vegetables and one which might be protective against breast cancer. Current literature has 

supported a protective role for folate in both cervical (76, 77) and colon cancers (78). 

However, only a paucity of evidence exists as to an association between dietary folate 

and breast cancer. A case-control analysis of women in New York showed a protective 

effect of dietary folate (OR = 0.5) (56). To date, few of the case-control studies or cohort 

studies for breast cancer have provided information as to the relationship, if any, between 

dietary folate and disease incidence. 

1.2.6 Phytochemicais and Breast Cancer 

Although the relationship between vegetable and fhiit consumption and breast 

cancer prevention has primarily focused on nutrients, plant foods also contain a variety of 

nonnutritive compounds which likely afford protection. These compounds, namely, 

phytochemicais, occur naturally in foods and have potential anticancer properties which 

may account for the reduced cancer rates among populations with high vegetable and 

fruit intake. The presence, concentration, bioavailability and pharmacokinetics of many 

of these compounds have not been fully described. However, several specific 
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anticarcinogenic mechanisms of actions have been documented. Birt and Bresnick (79) 

provide a comprehensive review of the specific anticarcinogenic compounds found in 

plant foods and the scientific evidence for the known chemopreventive effects. Examples 

of protective components in plant foods include ellagic acid which inhibits carcinogen 

binding to DNA, organosulfur compounds and capsaicin which inhibit tumor promotion 

and indole-3-carbinol which induces biotransformation and is a tumor growth suppressor 

(36. 43). Other proposed mechanisms include the enhancement of glutathione reductase 

activity by dithiolthiones, limonene and coumarins (80), scavenging of fi-ee radicals by a 

variety of antioxidant phytochemicals and inhibition of DNA methylation by 

isothiocyanates (33). Additional chemopreventive biological actions include modulation 

of steroidogenic pathways, tyrosine kinase and angiogenesis inhibition, antiproliferative 

and anti-initiative effects, as well as, induction of phase II enzymes. Figure 1.1 illustrates 

the points in the carcinogenesis model at which specific phytochemicals show biological 

activity. Individual phytochemicals usually have at least one mechanism to modify 

carcinogenesis and a majority act via a variety of mechanisms (81). Animal data 

regarding the cancer protective effects of select phytochemicals and there mechanisms of 

action against breast cancer indicate that over 25 phytochemicals are potentially 

protective and should be further investigated (82). 

In addition, a growing body of evidence supports a role for isoflavones in 

reducing breast cancer risk (83, 84). These phyto-oestrogens are tliought to bind to 

estrogen receptor sites thus blocking the normal estrogen response. These phyto-

oestrogens are structurally similar to Tamoxifen which has shown to protect against 
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breast cancer. Much of the research in this area stemmed from the realization that 

Japanese women who consume a diet rich in soy products (phyto-oestrogens) have lower 

rates of breast cancer as compared with American women who consume little soy in their 

diets. In fact, it has been shown that breast cancer patients and women consuming an 

omnivorous diet have lower urinary excretion levels of phyto-oestrogens (85). 

The literature on phytochemicals and their role in cancer prevention is growing 

increasingly large. Over 500 compounds have been identified and most have 

demonstrated the capacity to modify carcinogenesis . However, to date, the evidence is 

insufficient to develop specific clinical recommendations. What is known is that these 

natural chemicals found in foods of plant origin are at least partially responsible for the 

protection against cancer demonstrated by diets high in fhiit and vegetables. More 

specifically, significant an inverse associations between lycopene and breast cancer risk 

have been demonstrated in a U.S. cohort study (73) and a clinical intervention study 

using d-Limonene showed promise in terms of stabilizing advanced breast cancer (86). It 

is likely that some synergy exists among select phytochemicals in the concentrations 

naturally found in foods which preferentially protects the cells against cellular 

transformation. That is not to say that several of the isolated phytochemicals might not 

some day be utilized as effective chemopreventive agents, but to date the best advice is to 

consume diets rich in a variety of these phytochemicals. 

1.2.7 Dietary Fat, Protein and Carbohydrates: Association with Breast Cancer 

Dietary fat is the macronutrient which has been most extensively studied relative 

to breast cancer prevention. The association between dietary fat and breast cancer 
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originated with animal research which indicated that animals fed a iiigh fat/high calorie 

diet developed more mammary tumors than those fed a lower fat/lower calorie diet (87. 

88). Follow-up research revealed that the effect of dietary fat was at the promotional 

stage of carcinogenesis (89). Ecological research provided additional support for this 

hypothesis by demonstrating significant positive associations between dietary fat intake 

and breast cancer mortality among women internationally (38). The reported correlation 

coefficients of 0.7-0.9 are criticized due to the fact that the fat intake is based on food 

disappearance data rather than dietary intake assessment. In addition, ecological data do 

not take into consideration other confounding variables which may alter a woman's risk 

for breast cancer (90). 

Prospective studies in which populations of women have been observed 

longitudinally for the development of breast cancer have led to conflicting results relative 

to the association between total dietary fat intake and breast cancer development. Several 

studies showed positive associations between dietary fat intake and breast cancer. These 

include the Canadian National Breast Screening Study (RR = 1.35) (42). Netherlands 

cohort (RR = 1.34, not significant) (91). Holland case-control (RR = 3.5) (92), Denmark 

case-control (RR = 1.5) (93) and the New York University Women's cohort (RR = 1.49) 

(47). The majority of prospective studies have not shown strong or statistically significant 

associations (63, 78, 94-96). A pooled analysis of fat intake studies completed by Hunter 

(97) found no association between energy-adjusted total fat intake and breast cancer. This 

lack of association may be partially accounted for by evaluating estrogen receptor status 

among participants. Differentiating women with ER/PR positive breast cancer (RR = 



1.22) from those with ER/PR negative cancer (RR = 1.05) indicates that ER positive 

breast cancer likely has a stronger association with dietary fat intake than ER negative 

breast cancer (98). Menopausal status is another confounding factor in that post 

menopausal breast cancer seems to have a stronger association with dietary fat intake 

than premenopausal breast cancer (42. 99). Of interest is the Finnish women's cohort 

published in 1997 which revealed a protective effect of milk products, primarily whole 

fat, on breast cancer, although no association achieved statistical significance (100). 

Leading researchers in this area have come to the conclusion that the relationship 

between breast cancer and total dietary fat intake may well only be explained once we 

have more specific information regarding the potential effects of very low (<15% total 

kcal) fat diets consumed from early adolescence (101). 

Additional studies have looked beyond total fat intake in an effort to more 

precisely quantify the relationship between dietary fat and breast cancer. Studies have 

begun to describe the association between various types of fat—polyunsaturated, 

saturated, monounsaturated, and select fatty acids—and breast cancer risk. Unfortunately, 

these data have not shown consistent associations either. In the pooled analysis by Hunter 

(97) no significant associations were shown for saturated, polyunsaturated, 

monounsaturated. animal or vegetable fat and risk of breast cancer. Both cohort and case-

control studies have demonstrated increased relative risks with higher intakes of 

monounsaturated (47. 72. 95. 102), saturated (71.91, 94). or polyunsaturated fatty acids 

(96). The Nurses' Health Study showed no association in terms of specific fatty acids 

(78). Interestingly, two case-control studies completed in Singapore and Russia found a 



34 

protective effect for polyunsaturated fats based on relative risks of 0.4 and 0.1. 

respectively (65. 66). This may be related to the higher linoleic acid content of the diets 

or even intake of n-3 fatty acids associated with fish consumption, an area of research 

which has received only sparse attention to date (103). In addition, a few studies have 

also shown a protective effect for olive oil. a monounsaturated fat, which may have a 

unique role in health which is not necessarily associated with the degree of fat 

hydrogenation (104-106). It is unclear what specific dietary component, if any. affords 

this protection; however, based on the results of the Swedish cohort study, 

monounsaturated fat may be responsible (107). It may also be due to die replacement of 

other fats or the higher plant food intake common in Mediterranean countries. 

The role of dietary fat in breast cancer survival is also under study. Several 

researchers have noted improved survival among breast cancer patients in the lowest 

quintile of dietary fat intake (108-111). None have shown a detrimental impact of low fat 

diets, although a few have not supported an association between low fat diets and breast 

cancer survival (93, 112, 113). 

Despite conflicting evidence for the association between total fat intake and breast 

cancer risk or survival, several biological mechanisms have been identified which could 

provide insight into how dietary fat might modulate breast carcinogenesis. Direct effects 

include the associated increase intake of calories and potential weight gain associated 

with high fat diets, alteration in eicosanoid production resulting in altered immunity, 

increased production of reactive oxygen species and the resulting DNA damage, 

alterations in gene expression, influence on cell membrane fluidity and therefore 
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enzymatic and liormonai regulation, and effects on pituitary hormone levels (114). 

Finally, the inconclusiveness of the research in U.S. studies is at least partially related to 

the narrow range of fat intake in our population, the strong potential for report bias do to 

public health efforts to reduce fat intake and the lack of highly sensitive dietary intake 

measurement instruments (115). 

Dietary carbohydrate has also been implicated in the development of breast 

cancer, although few cohort or case-control studies have published in this area. A case-

control study in Italy showed an odds ratio of 1.30 for women in the highest quintile of 

energy-adjusted carbohydrate intake (116). Howe found a weak negative association with 

total carbohydrate intake in his analysis of 12 case-control studies, but this effect was 

unique to premenopausal breast cancers (42). Further research is necessary. 

Dietary protein is the third macronutrient which has been investigated relative to 

breast cancer incidence. As with carbohydrates, sparse data are available; however, 

reviewing data related to animal fat, cholesterol and meat intake provides some insight. 

Animal fat intake has been associated with increased risk of breast cancer in case-control 

studies (71, 117). Protein intake showed no association in the meta-analysis completed by 

Howe (42) nor did animal fat or cholesterol in the pooled analysis by Hunter (97). Meat 

consumption in the Toniolo study was associated with an increased relative risk of 1.87 

(47) as was animal product intake in a study by Herbert (37). 

In summary, the association between dietary fat and breast cancer both in terms of 

disease prevention and survival is a complex issue. Ecological studies demonstrate a 

strong association between total fat intake and breast cancer; however, this association is 
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not well substantiated by cohort or case-control studies. Clinical trials with long term 

dietary interventions—which evaluate a variety of specific dietary fatty acids along with 

a wide continuum of fat intake levels—will be necessEiry to clarify the issue. In addition, 

more accurate methods to assess dietary fat intake and compliance to fat-altered diets will 

need to be developed. Previous and future studies should include a more thorough 

evaluation of protein and carbohydrate intake and breast cancer development as well as 

displacement of fat calories with protein and/or carbohydrate calories. 

1.2.8 Dietary Fiber and Breast Cancer 

Dietary fiber is thought to be protective against breast cancer by reducing 

enterohepatic circulation of estrogens (118, 119) and reducing hyperinsulinemia 

associated with higher estrogen levels (120). Animal and clinical trials in premenopausal 

women have each supported this hypothesis using mixed psyllium and/or wheat bran 

fiber (121, 122). 

Several cohort and case-control studies have investigated the association between 

dietary fiber and breast cancer. Of the published studies to date several have shown no 

association (63, 116, 123). Beneficial effects have been showm in other studies including 

a case-control study in Canada which showed am odds ratio of 0.7 (60) and another in 

Uruguay with reported an odds ratio of 0.51 for both pre and postmenopausal cases (124). 

Non-starch polysaccharides were shown to be protective in an Australian cohort (125). A 

recent study from Italy showed that premenopausal women were more likely to benefit 

from a higher dietary vegetable fiber intake (52). 
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Whether or not dietary fiber protects against brezist cancer remains to be 

determined (115). The potential for wheat bran fiber to reduce circulating free estrogen 

has been shown. Diets high in fiber are also known to be lower in total fat and calories 

thus promoting healthier weights in women. Any or all of these mechanisms could 

account for reduced breast cancer incidence, but further mechanistic research will be 

needed. 

1.2.9 Body Composition and Breast Cancer 

In recent years growing attention has been placed on the importance of body 

composition in the development of breast cancer. One frequently assessed measure of 

health related to body composition is BMI. When examining the relationship between 

BMI and breast cancer risk it is apparent that pre and postmenopausal breast cancers 

should be examined as separate disease processes. In premenopausal breast cancer higher 

BMI appears to provide a protective effect with relative risks of between 0.5 and 0.7 in 

U.S. studies (24. 126). However, the largest U.S. study reported by Chu (9) showed some 

increase in risk related to BMI (RR = 1.3). A review of evidence by Hunter (127) 

supports a positive association between BMI and breast cancer in 12 of 13 studies of 

postmenopausal women published. The Nurses" Health study indicated that higher BMI 

at age 18 appeared to be protective for pre and postmenopausal breast cancer while 

higher current BMI was only protective for premenopausal breast cancer and in fact 

increased the risk for postmenopausal breast cancer (26). This study was the first to 

support a role for weight change over a life span and breast cancer risk, where 30% of 

postmenopausal breast cancers can be attributed to adult weight gain. WHR may also be 
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a predictor of breast cancer (128, 129). High WHR, combined with family history of 

breast cancer was shown to substantially increase breast cancer risk for the Iowa women 

cohort (130). 

Obesity at the time of diagnosis is associated with a more severe prognosis as was 

significant weight gain during therapy (120, 129). The mechanisms underlying these 

associations are not clear. However, the role of adipose tissue in estrogen production and 

ovulation may be one key factor. In addition, obesity has been associated with 

hyperinsulinemia and an increase in insulin-like growth factor (IGFl). Increased levels of 

insulin and IGF 1 can potentiate mammary tissue carcinogenesis and IGF 1 expression is 

common in human breast cancers (131, 132). 

Future research will need to include a variety of anthropometric measures along 

with dietary data to allow for a clearer understanding of the complex relationship 

between body composition and breast cancer. Efforts should be made not only to evaluate 

weight over a woman's life span, but additional measure such as BMI. WHR. electrical 

impedance or abdominal fat as measured by CT scan. Physical activity patterns over a 

lifetime will also need to be assessed in order separate the effects of diet and energy 

expenditure on body composition. In addition, biological risk indicators such as insulin 

and IGFl levels should also be evaluated further. 

1.2.10 Immune Function and Cancer 

Immunosuppression is thought to be one mechanism by which cancer develops. In 

fact, the immune system is the body's primary defense against cancer. Cancer cells 

display altered antigens on their cell surface which allow the immune system to identify 
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them as foreign and induce a cytotoxic response. Tumors may develop when the immune 

system is suppressed or the absolute number of tumor cells escaping identification by the 

immune system surpasses the immune system's capacity. In addition, some tumor cells 

express neoantigens of low immunogenicity and dierefore escape immune destruction. 

Immune cells involved in cancer surveillance include cytotoxic T-cells, macrophages and 

NKC. T-cells generally mount effective surveillance against tumors associated with 

oncogenic viruses in strongly immunogenic tumors, but only a low grade response to 

weakly immunogenic tumors. NKCs likely help to control tumor growth (133). 

Developing effective mechanisms by which the immune system's capacity to 

identify and destroy cancer cells might be enhanced is a central focus for cancer 

prevention and treaunent research. Several lifestyle factors have been identified as 

influential in immunity (134). These include several dietary factors such as micronutrient 

intakes, dietary fat intake and the presence or absence of obesity. Continued investigation 

on the modifiable variables associated with improved immunity against cancer will be 

essential to developing care plans for people at risk or who have completed treatment for 

cancer. 

1.2.11 Immune Status of Breast Cancer Patients 

Breast cancer patients have been shown to have altered immunity both prior to 

surgery and upon completion of cancer therapy. Although immunosuppression is not 

universal among all breast cancer patients, it is prevalent enough to warrant investigation. 

Breast cancer patients have suppressed response to T- and B-lymphocyte mitogens (135, 

136). In a study of lymphocyte immunity by Head et al (137), T-cell immunity was more 
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likely to be suppressed than B-cell immunity (58% and 24% of patients, respectively). 

The data indicate that the degree of immunosuppression may be somewhat related to the 

stage of cancer (138). Absolute quantity of lymphocytes have been shown to be 

equivalent in stage I or II breast cancer with age-matched controls in select studies (139-

141), but depressed even in early stages of disease in other studies (142. 143). 

Chemotherapy can result in a loss of up to 45% of circulating lymphocytes, but this is 

generally thought to be reversible within three to six months post-therapy and is variable 

depending on the chemotherapy agent prescribed (144. 145). In a study by Petrini a 50% 

reduction in total lymphocytes was described, with a predominant loss of helper T-cells 

(146). Reduced cytotoxic NKC numbers in which the cytotoxic capacity of the NKC is 

spared is common among chemotherapy patients (140) while other investigations show 

retainment of numbers with reduced function (147). Additional studies have shown 

NKCs to be significantly reduced or incapable of cytolysis for all stages of invasive 

breast cancer (143. 148) possibly due to elevated prostaglandin E2 levels (149). Tumor 

infiltrating NKCs tend to demonstrate more significant reductions in activity than 

peripheral blood lymphocytes (150) indicative of a biological role for NKCs against 

cancer progression. In addition, women with familial breast cancers demonstrate lower 

NKC cytotoxicity than matched women with no family history of this disease (151). 

Expansion of NKC numbers has been shown to enhance response to immunotherapy in 

patients with advanced cancers (152) and in select studies the reduction in NKC activity 

has been attributed to psycho-social factors rather than chemotherapy itself (153, 154). 

1.2.12 Diet and Immune Function 
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Several dietary factors have been associated with either improved or impaired 

immunity. From dietary fat to carotenoids a variety of immunological changes have been 

identified. In considering the literature in this area several factors need to be considered 

including the micronutrient status of the participant prior to entering a nutrient 

intervention study, level of supplementation, dietary intervention versus supplement and 

age of the study participants, since each of these factors will impact upon the individual 

immune response. 

1.2.13 Influence of Obesity and Its Treatment on Immune Function 

Classic work in the area of nutrition and immunology has shown that severe 

caloric restriction is effective in enhancing immune response in animal models (155). 

There is also evidence that suppressed immunity occurs in genetically related obesity 

(156). Genetically obese mice were shown to have reduced thymus gland and splenic 

mass, fewer T-lymphocytes and impaired cell-mediated immunity when compared to 

their lean litter mates (156. 157). Animals in which diet is used to induce obesity also 

demonstrate impaired resistance to viral and infectious pathogens (158). 

Relatively few human studies have examined the association between alterations 

in immunity and obesity. In a frequently cited study of obese children. Chandra (159) 

showed that delayed hypersensitivity and mitogen-stimulated T-cell proliferation were 

reduced in thirty percent of patients. However, other aspects of immunity were not 

altered, only 28 subjects were included in the analysis, and immune impairment was 

more common in the children who presented with baseline deficiencies in zinc and iron. 

Reduced monocyte maturation and macrophage migration to infection site have also been 
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reported in obese individuals (160.161). Several Russian studies have supported the 

association between obesity and impaired immunity and have shown a worsening of 

immune parameters with advancing adiposity (162). In humans it has been speculated 

that the reduction in immunity is likely due to elevated levels of blood lipids, glucose, 

insulin and corticosterone rather than an inherent damage to immune cells. 

Animal data also suggest that short term fasting or long term low calorie diets 

which avoid protein deficiency are effective in enhancing immunity in rodents (155). Of 

particular interest here is the evidence that caloric restriction (with a nutrient adequate 

diet) appears to improve immune response against carcinogens in animal and 

experimental models, including in vitro mammary carcinoma models (163. 164). In 

humans impairment in immunity has been well described for patients with protein calorie 

malnutrition. A small study of short term fasting among lean individuals showed reduced 

B-cell immunity alone (165). Short term fasting was shown to increase serum 

immunoglobulins, delayed hypersensitivity and NKC cytotoxicity in a study of obese 

individuals (166). Longer term, very low calorie diets in which obese persons show 

significant reductions in total body weight have generally resulted in reduced immunity 

although the reductions in specific immune parameters do not always reach statistical 

significance (167. 168). 

Sparse data are available regarding the inter-relationship of breast cancer, 

immunity and diet; however, cancer epidemiological data suggest higher rates of cancer, 

including postmenopausal breast cancer, among obese women which has been postulated 

to be associated with suppressed immunity (169, 170). 
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1.2.14 Diet, Nutrition and Immune Function 

The observation that vegetarians appeared to have less illness led scientists to 

investigate the relationship between immune fimction and diet. Only a few studies have 

been published and the interpretation of these data are somewhat difficult in that most 

vegetarians have several healthy lifestyle practices which potentially augment immune 

function. In a cohort study by Malter (171) a group of adult, German vegetarian men 

were matched with a control group of men consuming a omnivorous diet and evaluated 

for NK.C cytolytic capacity as measured in a chromium release assay. The vegetarian men 

were shown to have a 2-fold increase in cytolytic capacity—a factor thought to be 

significant enough to account for the lower cancer rates seen in this population. A 1990 

dietary intervention study using a six week crossover design of lacto-ovo vegetarian diet 

or meat-rich mixed diet showed no significant differences in immune fimction (172). This 

study measured several immune parameters including NKC cytotoxicity, blood 

concentrations of mononuclear cells and mitogen activation assays. However, the study 

was significantly flawed by the lower number of subjects (N = 8) and the short duration 

of dietary intervention. 

The potential for vegetarian diets to enhance immunity has several biological 

explanations. First, vegetarians tend to have leaner body composition, thus avoiding 

obesity-related immunosuppression. Secondly, vegetarians tend to be more physically 

active and are less likely to smoke, other lifestyle factors which have been documented to 

be immunosuppressive. Finally, vegetarian diets are generally higher in several nutrients 
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which individually have been shown to improve the immune response, including most of 

the antioxidant nutrients and potentially phytochemicals concentrated in plant foods. 

The specific mechanisms by which nutrients alter immune response has been extensively 

reviewed (173). Antioxidant nutrients appear to be of unique importance in that select 

ceils of the immune system use free radicals to lyse invading pathogens. Vitamins C and 

E have also been shown to increase cytokine production (174). In experimental models, 

vitamin E deficiency has been associated with reduced resistance to infection and 

lymphocyte proliferation. In vitro cultures of human peripheral blood mononuclear cells 

with beta-carotene have demonstrated dramatic increases in NKC with a concurrent, 

although much lower rise, in T-helper cells (175) and this relationship appears to be dose-

dependent (176). However, this increase in immune cell numbers may or may not result 

in improved cytotoxicity (177-179). Animal studies have shown an overall suppression in 

immune function, especially T-cell function, when animals are fed diets deficient in 

selenium, vitamin E, vitamin C, copper, or beta-carotene (180-182). Animal models have 

also provided support for the hypothesis that antioxidant rich diets can enhance immunity 

against cancer (183). In fact, several of the antioxidant nutrients have been investigated in 

humans in regards to immune enhancement with mixed results (173, 183). 

Chandra has provided substantial evidence of the immune-enhancing effects of 

micronutrients in humans. In a nutrient intervention trial Chandra followed 96 

independently living elderly for one year. Half were asked to follow their standard diet 

and take a placebo pill daily. The others were asked to follow their standard diet and take 

a multivitamin-mineral supplement which was designed to provide the RDA levels for all 
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nutrients and slightly higher levels of vitamin E and beta-carotene. Subjects receiving the 

supplement showed a 30% reduction in days of illness which corresponded with an 

increase in T- and B-cell immunity (184). In another dietary supplement intervention trial 

by Meydani (185) improved immunity was shown with vitamin E supplementation 

among a population of elderly Americans. Similar results have been shown in different 

study populations and with a variety of nutrient supplements (vitamin E. vitamin A. beta-

carotene, zinc) over the past decade (174. 186-191). It is important to note that the 

beneficial effects of antioxidant nutrients on immunity are not universal and several 

investigators have noted no significant improvements in immunity with supplementation 

(192. 193). Beta-carotene supplementation has been shown to increase cellular immunity, 

including T-cell numbers and NKC cytotoxicity, in humans, particularly among the 

elderly (26, 177, 187. 194, 195). These changes in NKC function can be seen even with 

dosages as low as 25 mg of beta-carotene daily. In contrast. Ringer (196) was unable to 

demonstrate such effects. However, supplementation with beta-carotene was limited to 30 

days and the study population included only healthy subjects between the ages of 18 and 

54. 

In the only dietary intervention and immunity study published which included 

breast cancer patients. Garrison and colleagues (197) studied the effect of a low fat. high 

fiber diet on immunity. The intervention consisted of 28 days on the American Cancer 

Society dietary guidelines diet, followed by 28 days on the same diet with supplemental 

high-omega 3 fatty acid fish. The study showed a significant increase in T-helper cells 

number and proliferation, a decrease in cytotoxic T-cell number, but no significant 



46 

increase in T-ceil or NKC cytotoxicity with fish supplementation. Cautionary 

interpretation of the data is warranted due to the very small sample size of nine subjects. 

Further support for the dietary fat and enhanced immunity hypothesis has been provided 

by a slightly larger intervention trial in healthy men completed by Barone (198). Results 

indicate a 0.53% increase in NKC cytotoxicity for each percent reduction in dietary fat 

and a significant increase in NKC activity for subjects with higher baseline dietary fat 

intake. This study also lacks scientific vigor in that nine of 26 participants were unable to 

satisfactorily complete the three month intervention. The effect of dietary fat on 

immunity, in particular prostaglandin synthesis, is central to understanding how the 

immune system may alter carcinogenesis (199). Polyunsaturated fats have been shown in 

animal studies to be immunosuppressive and tumorigenic (200-202). Of clear interest to 

this research is the evidence that polyunsaturated fats can directly effect NKC function, 

thought to be the body's first line of defense against cancer cells, prior to activation of 

cytotoxic T-cells and macrophages (203). High intakes of polyunsaturated fats increases 

the levels of immunosuppressive PGEi. which in turn inhibits cytolytic activity of NKCs 

(204-206). Interestingly, increases in PGET levels have been demonstrated in early and 

metastatic breast cancer; however, published studies did not evaluate the dietary intake of 

the breast cancer patients included in the studies (152, 207). Advancement of our 

understanding of the associations between polyunsaturated fats, immunity and cancer will 

require larger dietary intervention studies. 

Several limitations are apparent when reviewing the scientific literature regarding 

nutrients and immune function in humeins. First, most of the published studies involve 
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less than 200 subjects. Secondly, there is inconsistency in the specific immune 

parameters measured and concem that many studies measure a large quantity of immune 

markers in an effort to show at least one immunological improvement. In addition, a 

paucity of information is available regarding appropriate dosage and duration of 

supplementation necessary to optimize immune response. It is clear from current research 

efforts that there is a "window" of optimal intake in terms of enhanced immune response 

that may need to be identified for each individual nutrient before clinical 

recommendations can be made. A classic example is zinc. Zinc deficiency and excess can 

both lead to significant reductions in immune response in humans. Defining the optimal 

intake for other nutrients is of critical importance to advancing this area of research. 

Lasdy. several of the studies fail to provide baseline data regarding the nutrient status of 

the participants. This is also of utmost importance as it appears subjects with baseline 

micronutrient deficiencies are more likely to demonstrate significant increases in 

immunity in response to supplementation than those with normal micronutrient status. 

1.2.15 Measurement of Oxidative Deoxynucleic Acid (DNA) Damage 

Translational research in which specific molecular biological markers can be used 

to ascertain the effectiveness of a clinical intervention are pivotal to the advancement of 

cancer research. Oxidative damage to DNA is one such biological marker which has been 

associated with the development of several degenerative diseases including breast cancer. 

It has been estimated that the average human cell receives over ten thousand hits of 

oxidative damage daily (208). Damaged DNA serves as a precursor for cancer cell 

development and without efficient DNA repair mechanisms the risk for cancer increases 
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significantly (209). The ability for women with or at risk for breast cancer to repair DNA 

has been demonstrated to be reduced as compared with matched controls (210. 211). 

Based on this knowledge, nutrition scientists have focused efforts on more clearly 

defining the role of diet and specific diet constituents on DNA repair. 

In order to study DNA repair, specific biological markers of DNA damage and/or 

repair must be available. Recently, the use of DNA adducts to quantify the cellular 

damage by reactive oxygen species (ROS) has gained scientific acceptance as being 

relevant to both aging and degenerative diseases such as cancer (207. 209. 212. 213). One 

marker of the approximately 20 known oxidative DNA damage products which has been 

shown to be abundant and is well studied as a quantifiable indicator of DNA damage is 8-

hydroxyguanosine (80HdG). This adduct is formed by oxygen radical-producing agents, 

including mutagens, tumor promoters and carcinogens (214. 215). Measurement of 

urinary 80HdG. a proposed DNA repair product of glycosylase activity, provides a 

valuable indicator of rate of oxidative DNA damage in rats and humans. Low levels of 

urinary 80HdG reflect reduced DNA repair and therefore lower levels of oxidative DNA 

damage. Recently, elevated 80HdG levels have been reported in smokers (212) and those 

exposed to environmental tobacco smoke (216) which likely reflects an increased 

requirement for DNA repair due to increased oxidative damage to DNA induced by 

smoking. Data regarding the effects of gender on 80HdG excretion have been 

conflicting. In a study by Loft and colleagues, men excreted almost 30% more 80HdG 

than females (212). A study by Witherell (217) showed no differences in excretion of 

80HdG by gender. Interestingly, the same study did show significant differences in 
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excretion by ethnicity, with African Americans showing the lowest excretion rates. 

Chemotherapy also significantly increases ROS levels and DNA adduct formation (218). 

1.2.16 Diet and Oxidative DNA Damage 

In terms of dietary studies, DNA adducts provide a measurable intermediate 

biomarker or endpoint for determination of dietary intervention efficacy (219). Dietary 

variables which may effect DNA adduct formation primarily focus on the role of 

antioxidant nutrients—either from food sources or taken as supplements. Theoretically 

antioxidants should reduce DNA adduct formation by scavenging free oxidative radicals. 

High oxidant levels (from radiation, lipid peroxidation, etc.) are known to increase p450 

levels which in turn allow reactive oxygen species to bind to DNA and induce damage to 

the DNA molecule known as adducts. In vitro research by Sweetman showed the level of 

endogenous DNA damage in human lymphoblasts could be significantly reduced with 

ascorbic acid, alpha-tocopherol or combined supplementation (220). Supplemental 

antioxidants were not effective in altering the DNA repair product 80HdG in 142 male 

smokers (221). Dietary antioxidants have received little focus in regards to their 

association with SOHdG excretion. In a study by Loft (212), dietary intake was not 

associated with reduced DNA damage; however, subjects consumed their usual diet not a 

dietary plan which promoted increased antioxidant intake. Wang and colleagues 

investigated the association between plasma alpha-tocopherol and beta-carotene and 

DNA adduct levels and showed no significant differences among 192, middle-aged 

Japanese males (222). 
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Other dietary factors which may influence DNA repair include overall 

"nutritionally balanced" diet, fruit and vegetable consumption, vegetarianism and dietary 

fat intake. "Nutritional balance" was shown to be important to reducing urinary levels of 

mutagens in a group of Japanese males (223). Blood lymphocyte micronucleus index 

(MN), another marker to quantify chromosomal damage has also been shown to be 

reduced in vegetarians. Fenech and Rinaldi (224) showed MN to be lower among 

vegetarian males in the 41-60 year age group. However, this potentially protective effect 

was not apparent in older males or in females of any age group. Blood folate and vitamin 

B12 levels were associated with reduced chromosomal damage in females—as might be 

expected as deficiencies in these nutrients result in increased chromosomal breakage. 

Reduced DNA damage has also been achieved through dietary intervention. A recent 

study by Pool-Zobel showed significant reductions in lymphocyte DNA strand breaks 

among men consuming a six week diet rich in carrots, tomatoes and spinach (225). 

1.2.17 Breast Cancer, Diet and the Formation of DNA Adducts 

DNA adducts and the genes for their expression have been shown to be elevated 

in breast cancer patients (226-228). This elevation in adducts was apparent at diagnosis 

and elevated further during cancer therapy (228). A low fat dietary intervention trial 

among women at risk for breast cancer showed a 65% reduction in DNA damage, as 

measured by 5-hydroxymethyluracil levels in nuclear DNA of peripheral blood, in 

women complying to a diet in which 20% of total energy was consumed as fat (229). A 

recent follow-up analysis of the study data by the same author also demonstrated a 

protective effect against DNA oxidative damage among the subjects consuming cooked 
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vegetables and a positive association between beef and pork intake and DNA damage 

(230). 

In summary, the association between oxidative DNA damage and cancer has been 

well described. Several DNA damage markers, including 80HG, have been identified 

and are currently being used as intermediate biomarkers of cancer risk. However, 

interpretation of such research which uses a single marker of DNA damage or repair must 

be cautionary. For example, if a dietary intervention results in lower adduct levels this 

may be a result of the diet reducing overall damage to DNA initially or it could possibly, 

although less likely, indicate the dietary intervention in some way reduced enzyme repair. 

Current data suggest that dietary interventions can effect both DNA damage and DNA 

repair mechanisms. Further research into the most effective and feasible dietary and/or 

supplement interventions for specific cancers are needed as well as longitudinal studies to 

determine if reductions in these markers results in reduced cancer incidence as hoped. 

Summary 

The Women's Healthy Eating and Living study will provide invaluable 

information as to the relative efficacy of dietary interventions to reduce breast cancer 

recurrence. Additional studies, such as the one presented here, are necessary to further 

delineate the mechanisms by which diet may in fact reduce breast cancer recurrence. 

Certainly diet and its association with immimity is one possible mechanism whereby 

breast cancer recurrence may be reduced. Historically data are focused on individual 

nutrients rather than a total diet approach to altering immune response. This research 

provides a unique opportunity to determine if diet can enhanced immunity against cancer 
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through increased NKCs, cytotoxic or helper T-ceils and/or NKC activity. The dietary 

intervention prescribed has the additional potential to reduce breast cancer recurrence 

through alterations in DNA damage/repair enzymes. Finally, breast cancer recurrence 

may be preventable through changes in body composition resulting from the selected 

dietary intervention. Each of these mechanisms has a significant theoretical as well as a 

scientific basis for evaluation. A clearer understanding of the association between diet 

and the specific mechanisms by which recurrence can be reduced is central to the 

development of clinical dietary recommendations for women treated for Stage 1. II or 

IIIA breast cancer in the U.S. 
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CHAPTER 2 

PRESENT STUDY 

2.1 Introduction 

The methods, results, discussion and conclusions of this clinical trial are 

presented in this chapter. The author of this dissertation served as Study Coordinator 

throughout this study. Three separate research papers focusing on specific research 

findings are presented in the subsequent chapters. 

2.2 Methods 

2.2.1 Study Design and Protocol 

2.2.1.1 Overview/Description of the Studv; This study is a randomized. 

prospective, controlled clinical trial investigating the possible mechanisms whereby a diet 

high in vegetables, fioiit and fiber and low in dietary fat may alter breast cancer 

recurrence rates. This research is a sub-study of the Women's Healthy Eating and Living 

study (WHEL), a multi-center NCI study to investigate the effects of the eating plan on 

breast cancer recurrence. This sub-study will focus on shorter term biological markers 

which may mediate the intervention effects on brezist cancer recurrence rates. 

Specifically, this study measures three mechanisms by which the diet may afford 

protection against breast cancer recurrence: 1) immune response, 2) DNA damage and 3) 

changes in body composition. This study was conducted between August 1996 and July. 

1998. Study protocols were developed through collaboration among grant investigators 

and approved by the University of Arizona Human Subjects Committee in January, 1995. 



54 

2.2.1.2 Study Groups and Design 

2.2.1.2.1 Study Groups: Participants in this study were randomly assigned to one of 

two dietary intervention groups and asked to comply with the dietary guidelines for the 

six months of the study. The intervention diet (ID) group was assigned a dietary eating 

plan with the following average daily intake: 5 servings of vegetables, 3 servings of fruit, 

16 oz extracted vegetable juice, 30 gms dietary fiber, and 15 to 20% total energy as fat. 

The control diet group was assigned a dietary eating plan of 5 vegetables and fruit daily 

and adequate nutrient intake to achieve 100% of the RDA/DRJs for all nutrients. 

2.2.1.2.2 Study Design: Figure 2.1 diagrams the study process. WHEL study 

protocols were adhered to throughout this sub-study. 

2.2.2 Study Subjects and Population 

2.2.2.1 Subject Population: Seventy-seven women living in Southern Arizona who 

have been treated within the previous 48 months for Stage I, II or IIIA breast cancer were 

recruited into the study. 

2.2.2.2 Eligibilitv Criteria 

2.2.2.2.1 Inclusion Criteria 

1. Women diagnosed with primary operable invasive breast carcinoma. Stage I. II or 

Illa using TNM staging criteria established by The American Joint Committee on 

Cancer, 1992. 

2. Women who have completed surgical removal of a breast cancer lesion and 

chemotherapy and/or radiation therapy within 48 months including one of die 

following procedures a) total mastectomy and axillary dissection or b) breast-
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sparing removal of cancer with clear margins and axillary dissection followed by 

primary breast radiation. 

3. Women aged 28 to 70 years at time of breast cancer diagnosis. 

4. Women with no evidence of recurrent disease or new cancer since initial breast 

surgery. 

5. Women in general good health with a life expectancy of greater than ten years, 

exclusive of the breast cancer diagnosis. 

6. Women should be accessible by telephone since a significant amount of the 

intervention/counseling provided is via telephone. 

7. Women must agree to participate in all telephone dietary recalls and attend 

regularly scheduled training sessions. 

8. Women who are able to successfiilly complete a 24 hour recall and 4 day dietarv-

intake record after completing initial training session. 

9. Women residing in Southern Arizona. 

2.2.2.2.2 Exclusion Criteria 

1. Women who are more than 48 months post-oncological therapy. 

2. Women who are within six months of completing oncological treatment of their 

disease who would be at risk for depressed immunity secondary to treatment. 

3. Women on immunosuppressive drugs such as corticosteroids and methotrexate 

which would potentially alter their NKC function. 

4. Women currently enrolled in another clinical trial with dietary intervention or 

equivalent endpoints. 
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5. Women diagnosed with co-morbidity requiring a specific dietary intervention not 

consistent with the dietary protocol of this study such as diabetes, hepatic or renal 

disease. 

6. Women with breast carcinomas diagnosed at stages greater than Ilia since advanced 

disease is associated with poor prognosis or reduced functional capacity. 

7. Women with a prior history of cirrhosis or renal disease. 

8. Women with immunosuppressive disease such as AIDS or autoimmune disease. 

9. Women who smoke or who have smoked on a regular basis within the 12 month 

period preceding study entry. 

10. Women consuming "phytonutrient" supplements claiming to contain pulverized 

fhiit and vegetables. 

11 Women who are unable to complete the four 24 hour recalls. 

2.2.2.3 Sample Size: Several factors were considered in the determination of the 

sample size for this study. First, review of the literature related to NKC lysis capacity (the 

primary endpoint for this study) indicated that a 12% change in NKC lysis against breast 

cancer cell lines would be sufficient to achieve a statistically significance. Whether a 

12% change is meaningful biologically is unclear; however, studies suggest that women 

with breast cancer or a family history of breast cancer demonstrate reductions in NKC 

activity of between 5 and 15% as compared with healthy controls. Second, alpha was set 

at 0.05 suggesting that only 5% of the time would we accept that a significant change in 

NKC lysis had occurred when it had not. Thirdly, beta was set at 10% indicating that 

10% of the time the significance would not be shown when in fact a significant change in 
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NKC lysis had occurred over time and between groups. Limited data were available 

regarding expected variance in NKC lysis, but approximated 2.5 to twelve percent. A 

repeated measures analysis of six control subjects was completed by this investigator and 

showed 9.4% variance for four repeated samples over a five week time period. 

Published dietary or nutrient intervention trials using NKC lysis as an 

endpoint were limited but supported a final sample size of 30 participants per group for t-

test comparisons of two study groups. However, standard deviations and standard errors 

of the mean were seldom reported in the published literature in this area. The study most 

closely replicating the design of the current clinical trial was the study by Malter in 1989 

where he showed a significant increase in lytic units in vegetarians versus omnivores 

using a sample size of 22 subjects per treatment group (171). Studies involving dietary-

interventions and the association with changes in DNA adducts, a secondary outcome 

measure for this research, supported a sample size of twenty' per group to achieve 

statistical significance. 

In finalizing a sample population number for this study an evaluation of the 

literature related to dietary compliance in similar patient populations was conducted. In 

addition, the WHEL feasibility trial and the WINS feasibility trial integrated an intensive 

dietary intervention protocol to enhance compliance and participant retention. Based on 

the data from the review of literature and these two dietary intervention trials, an 85% 

retention rate for participation was expected. 

Therefore, the sample size for enrollment in this study was set at 38 

participants per group to achieve 80% power for identifying a significant improvement in 
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NKC lysis in participants in the intensive dietary intervention group versus participants 

consuming the control diet, assuming a 15% drop out rate. 

2.2.2.4 Participation/Refusal Rates: Eighty-four women who initially passed the 

eligibility screen for the overall WHEL study were asked to participate in the 

Immunology sub-study. Seventy-nine agreed to participate and signed a study consent; 

two were ineligible based on information obtained after the initial interview process. This 

set the overall participation rate, after confirmation of eligibility, at 91.7%. The primary 

reason cited for not selecting to participate in the Immunology sub-study was the need for 

an additional blood draw at six months. 

2.2.2.5 Final Study Sample: Seventy-seven subjects provided baseline data for this 

study: sixty-six provided follow-up data at six months. Of the eleven subjects who failed 

to complete the study, six were in the intervention arm and five were in the control arm. 

Three withdrew fi-om the overall research project; one was diagnosed with recurrent 

disease within the six month study period; two relocated to another state; one was 

intolerant of the diet; one suffered from a significant family crisis and two were unable to 

be rescheduled for the follow-up clinic visit. 

In regards to data collection, eight subjects had no baseline blood and four 

had no follow-up blood samples due to difficulty with access. Five subjects had no 

baseline plasma carotenoids as the collection of this marker began two months into the 

enrollment process. Three subjects failed to complete the follow-up AFFQ. 

Anthropometric data are missing at baseline for two subjects. Urine samples were 
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collected on 71 subjects at baseline, 62 at study end and matched samples are available 

for 59 women. 

2.2.2.6 Cohort Retention Strategies: One of the principle factors in cohort retention 

is the relationship between investigators and participants. Therefore in an effort to 

promote retention, the Study Coordinator made the initial contact with all participants 

and remained their primary contact for local study activities throughout the study. In 

addition, participants in the intervention diet group were matched with a single nutrition 

counselor who completed all telephone counseling. Participants received a WHEL logo 

necklace at the randomization counseling session and received a bimonthly newsletter 

throughout the study. Participants were also motivated to stay in the study in order to 

receive feedback regarding study endpoints. Bookmarks were mailed to all study 

participants at end study as a small token of appreciation. 

2.2.3 Study Interventions 

2.2.3.1 Subject Recruitment: The majority of participants were recruited from 

several Tucson oncological offices including those at the Arizona Cancer 

Center/University Medical Center, Thomas-Davis Clinic, and Associates in Hematology 

and Oncology Medical Practice. Potential participants were identified through the review 

of office-generated computer print-outs, study information brochures at all office sites, 

and referral by clinic nurses. Once potential participants were identified, a recruitment 

letter was sent to their home by their physician. Two weeks afiter the letter was forwarded 

to the potential study participant, they were contacted by the Recruitment Coordinator 

(myself) via telephone to determine their interest in the study. 
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Recruitment strategies also included publicity in local newspapers in Tucson 

and Green Valley and local retirement communities, posting of flyers at The Tucson 

Breast Center which provides mammography screening to approximately 50 women each 

day. active participation in Race for the Cure and other local Breast Cancer Awareness 

month activities and presentations at cancer support group meetings throughout 

Southwestern Arizona. 

Two hundred seventy-three telephone contacts resulted in the successful 

completion of eighty four screening interviews. A large number of women were not 

interested in participating in any research (particularly if it reminded them of their breast 

cancer diagnosis), several expressed a lack of interest in a dietary intervention study and 

a few were following a restricted diet and did not want to discontinue the diet to enroll in 

our study. Of the 84 screening interviews completed. 79 participants were confirmed to 

be eligible (see criteria below) and completed a signed consent form—for a recruitment 

rate of 28.5%. 

2.2.3.2 Elieibilitv Determination and Consent 

2.2.3.2.1 Eligibility Screening: Once a pool of potential participants was identified 

and an introductory letter was forwarded to the potential participant by their physician 

(Appendix 1) the Study Coordinator contacted each potential participant by telephone 

and complete an eligibility screening (Appendix 2) using a standardized written interview 

format. Participants who appeared to meet eligibility criteria and were interested in 

participating in the study were scheduled to meet with the Study Coordinator for an initial 

visit. Data collected on the screening form was entered into the computerized study data 
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base and transferred to the Coordinating Center in San Diego where eligibility was 

verified prior to the appointment. 

2.2.3.2.2 Initial Clinic Visit: The initial clinic visit was completed within two weeks 

of completion of the eligibility screening. Participants were mailed several forms for 

completion prior to the initial visit including 1) Medical records release form, 2) 

Supplement intake questionnaire, 3) Arizona Food Frequency Questionnaire, 4) The 

WHEL Lifestyle Questionnaire, and 5) The Health Status Questionnaire. During the 

initial visit, the consent form was reviewed line-by-line with each participant prior to 

signing. All consent forms were co-signed by this investigator and a designated wimess. 

The opportunity to ask questions regarding participation in the study and study protocols 

was afforded each participant prior to signing the consent form. All participants were 

provided a photocopy of the signed consent form. 

Participants also received verbal and written instruction regarding 

completion of 24 hour recalls and measuring cups and spoons to use in evaluating dietary 

intake at home (see Appendix 3). 

2.2.3.2.3 Informed Consent: The consent form for the multi-center WHEL study has 

been completed and approved by the Internal Review Board at the University of Arizona 

in January, 1995 (Appendix 4). A modification of this form was developed for this study 

and received Human Subjects Committee approval in August, 1996 (Appendix 5). 

2.2.3.2.4 Medical Record Review: After consent had been given, the Study 

Coordinator reviewed the medical record of each potential participant and collected 

pertinent medical information necessary to verify eligibility. This included review of the 
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biopsy operations report, the biopsy pathology report, the surgical operation report, the 

surgical pathology report and the radiation report, if applicable. In addition, the Study 

Coordinator collected information regarding chemotherapy received. Tamoxifen 

treatment and hormone receptor status. A copy of this data was placed on-site in the 

participant study file. Information gleaned from the medical record was transferred to the 

Medical Records database via computer to the Coordinating Center for fiirther 

verification of eligibility. The information was used to determine breast cancer staging 

based on the criteria established by The American Joint Committee on Cancer. Staging 

was also verified by the study Surgical Oncologist. 

2.2.3.3 Randomization: Meetings of potential participants were scheduled at the 

Tucson Study Site for information dissemination, baseline data collection, randomization 

into the study and provision of standardized dietary counseling. Potential participants 

were mailed an invitation to attend the randomization meeting two weeks prior to the 

randomization meeting date and were contacted by telephone to confirm their attendance 

two days prior to the meeting. The randomization invitation/letter also included 

instructions for the clinic visit including instructions for urine collection and body 

composition measurement (Appendix 6). Randomization meetings were held on dates 

and times which participants had indicated were most convenient. 

2.2.3.3.1 General Introduction to Study. At the beginning of the randomization 

meeting all participants attended a general session where the purpose of the study was 

reviewed and the randomization process was explained in detail. The Study Coordinator 
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reviewed participant responsibilities in the context of a slide presentation and offered 

participants a final opportunity to withdraw from the study if they so desired. 

2.2.3.3.2 Randomization Process: After collection of blood samples, body 

composition data, completion of questionnaires, breakfast and the general introduction to 

the study, the participants were divided into their assigned intervention groups and 

informed of their study group assignment. The randomization to the groups was 

completed using the computer generated randomization process at the Coordinating 

Center at the University of California, San Diego (UCSD). The computer program to 

assign treatment groups was run within twelve hours of the randomization meeting. 

2.2.3.3.3 Participant Information Notebook'. All women enrolled in the study 

received a Participant Study Information Notebook during the randomization meeting. 

Separate notebooks were developed for the two study groups. The notebook contained 

information such as telephone numbers of research staff, specific information regarding 

the study eating plan they were assigned, recipes, resource information, a list of 

participant responsibilities, as well as a pamphlet which encouraged them to follow a 

program of moderate exercise, such as walking briskly for thirty minutes five to seven 

times each week. 

2.2.3.3.4 Counseling and Eating Plan 

2.2.3.3.4.1 Dietary Intervention Group (ID): Study participants in the ID group 

attended an initial counseling session of approximately 80 minutes duration during which 

they viewed a standardized slide presentation regarding the specific plant-based eating 

plan they were to follow. This session was conducted at the Tucson site by a Registered 
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Dietitian. The session afforded each participant the opportunity to taste several different 

vegetable juice combinations as well as gain experience in using a vegetable juice 

extractor. 

In order to achieve a significant difference in nutrient intake between the 

two study groups, specific behavioral goals were set for the intervention group. These 

behaviors included daily food intake of each of the following: 

5 servings of vegetables 

• 2 servings of vegetable juice (16 oz) 

3 servings of fruit 

• 30 gms of fiber 

• 15% of total energy as fat 

• 100% RDA for all vitamins and minerals 

Participants were counseled to consume at least one dark green leafy 

vegetable each day and one yellow-orange vegetable each day in an effort to increase 

folate and beta-carotene intake. Participants were encouraged to use a variety of 

vegetables in their diet and juice to increase the diversity of nutrients consumed and to 

prevent flavor fatigue. One serving of citrus fruit was recommended to be included in the 

three servings of fruit daily. The dietary fiber goal was met through the consumption of 

whole grains and legumes, fruit and vegetables. Gram intake goals for fat were 

determined individually based on caloric intake. Participants were encouraged to 

consume fresh fruit and vegetables, but no specific requirement was set. 
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Serving sizes were based upon the United States Department of Agriculture 

guidelines reported with the Food Guide Pyramid (231). Juice servings were 8 oz, one 

vegetable serving consists of 1/2 cup of fresh or cooked vegetables or one cup of raw 

leafy vegetables and a fruit serving consists of one medium piece of fruit, 1/2 cup fresh or 

canned fruit or 1/3 cup of dried fruit. 

2.2.3.3.4.2 Control Group: Study participants in the control group attended an initial 

counseling session during which they viewed a standardized slide presentation of 

approximately 80 minutes duration. This session is conducted by either a Registered 

Dietitian or a graduate with a bachelor of Science degree in Nutrition. 

The eating plan included consumption of at least five servings of fruit and 

vegetables daily. Serving sizes, as with the intervention group, were based on the USD A 

Food Guide Pyramid Guidelines. In addition, participants were provided general 

information regarding the U.S. Dietary Goals. Emphasis was placed on achieving 100% 

of the Recommended Dietary Allowances/Dietary Reference Intakes for all nutrients. 

Both study groups received separate bimonthly newsletters to keep them informed of 

study progress, to provide new information and to motivate behavior change (see sample 

in Appendix 7). 

2.2.3.3.4.3 Behavior Change Strategies: Achievement of the behavioral goals was 

expected to require a significant lifestyle change for women in the DI group. The 

intervention included the following behavior change aims and was based upon social 

cognitive theory (232). 

Motivate participants to significantly change their eating habits. 
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• Help establish short term achievable goals to progress toward the overall DI goals. 

• Help participants perform self-evaluations of their performance toward short term 

goals. 

• Help participants establish lifestyle behavior patterns which will facilitate the 

achievement of the Dl goals. 

This study used several modes of communication to assist the DI group in 

achieving eating goals including, face-to-face counseling, telephone counseling, 

educational sessions—including food demonstrations—and printed materials. 

Participants provided support to each other during monthly educational 

sessions/discussion groups. 

2.2.3.3.4.4 Telephone Counseling: Telephone instruction was centralized out of the 

UCSD Coordinating Center. Telephone counseling was provided to participants assigned 

to the ID group only. The principles of motivational interviewing were the basis for the 

telephone counseling protocol. The concept was based on the fact that the individual is 

responsible for each decision made and setting her own short term behavioral goals. The 

counseling sessions reviewed and discussed proximal goals, and thus built accountability 

for short term goals. In this framework, the dietary goals are viewed as targets rather than 

essential to be achieved each day. The counselor helped each participant establish 

pro.ximal goals through support and advice, identification of barriers to behavioral 

change, suggested alternatives, reinforcement of positive behavior change, and empathy 

and feedback on performance whenever possible. 
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Telephone counseling was conducted in three phases. Phase I provided daily 

feedback of dietary intake including a comparison of intake to dietary goals and support 

to continue toward eating plan goals. Phase I continued for a minimum of five days and 

until the participant felt comfortable and adequately educated regarding the DI goals. 

This phase began with an introductory call focused on building rapport, gathering more 

information on participant's personal dietary habits, determining what support system, if 

any. exists and clarifying the woman's plans related to the study. Together the counselor 

and participant set daily goals toward achievement of the overall study goals. 

During Phase II participants were trained to self-monitor their intake while 

they continued to develop lifestyle habits which supported the achievement of the DI 

eating goals. The sessions focused on enhancing motivation and the development of 

effective patterns of behavior relevant to food. A thorough discussion of the women's 

daily routine and its impact on achieving study goals was completed. This included 

developing new behaviors related to food purchasing, food preparation, food serving 

sizes, label reading, restaurant food selections and eating patterns. Participants were 

instructed on recording intake using the weekly food log a small poster-sized refrigerator 

magnet white board for recording food intake on the basis of study goals. This phase 

consisted of weekly telephone counseling which included nutritional analysis of intake 

for one or two separate days during the calendar week as selected by the study 

participant. The counselor entered the reported intake into the NDS nutrient analysis 

software program as it was reported by the participant. Feedback regarding deficiency or 
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excess of any specific nutrient(s) was provided to the participant prior to termination of 

the telephone call. 

Phase III focused on relapse prevention. Participants were contacted each 

month by telephone and an evaluation of a weekly food intake was completed along with 

a nutritional analysis of a single day's intake selected at the discretion of the participant. 

The counselor reviewed recent performance in achieving study goals and discussed 

barriers, expected or experienced, and provided advice and support. The participant had 

the option of retximing to the more intensive weekly counseling schedule to enhance 

compliance with study goals. Figure 2.2 outlines the intervention schedule for the D1 

group. 

2.2.3.3.4.5 Group Counseling/Educational Sessions: The Study Coordinator conducted 

monthly cooking classes/counseling sessions with DI study participants and quarterly 

sessions with the control group participants to enhance understanding, increase 

motivation and promote compliance. Each session included an educational exercise 

designed to allow individual participants to evaluate their knowledge in a particular area. 

The modules for the monthly meetings (ID group) included the following educational 

focuses: recipe modification to increase fiber, fruit/vegetables and reduce fat. dining out 

tips, reading food labels, low-fat meal planning and cooking, increasing fruit and 

vegetable consumption, shopping to meet study dietary goals and holiday menus. Each 

class included a cooking and juicing demonstration and taste testing of approximately 

five to eight recipes per class. A discussion period was included during each session to 

allow participants to share ideas and experiences and to build support for each other. 
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2.2.4 Study Measurements 

Several measurements were taken at specific time points throughout the study. 

Data were collected prior to randomization during the initial clinic visit, during the 

randomization clinic visit, and at the final end of study clinic visit. Data collected 

included anthropometric, dietary, biological (immunity, DNA damage and nutrient status 

markers) as well as questionnaires regarding lifestyle, family cancer history, health status, 

and psychological and social indicators of health. 

2.2.4.1 Timeline for Measurements and Data Collection 

See Figure 2.3. 

2.2.4.2 Explanation of Study Forms and Procedures for Completion 

2.2.4.2.1 Medical Record Release Form: The medical records release form for this 

study and the overall WHEL study is standardized for use at all study sites. The form 

must be signed by the participant for each medical record reviewed (i.e., surgeon's office, 

hospital, oncologist and generalist). The original signed release forms are signed by the 

participant and the Study Coordinator during the initial visit. The original forms are 

placed in the participants permanent study record located in the Study Coordinator s 

office (Appendi.x 8). 

2.2.4.2.2 Arizona Food Frequency Questionnaire (AFFO): The Arizona Food 

Frequency Questionnaire is a pre-printed scannable form for collecting data regarding 

usual dietary intake (Appendix 9). Participants were provided specific written 

instructions regarding how the form should be completed along with the questionnaire via 

mail at least two weeks prior to their initial clinic visit. The questionnaire is a 
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modification of the Block questionnaire (233), with improved assessment of 

Southwestern foods. The AFFQ includes 150 food items which are coded for quantity of 

intake using Likert scales of serving sizes (small, medium and large) and frequency (>3 

times daily to seldom/never). The food frequency measurement tool has recently been 

revised with the combined expertise of several experts in this area, to expand options for 

fruit and vegetable intake, including vegetable juices. The responses are used to calculate 

daily nutrient intake of 36 selected nutrients/food components. Any questionnaire 

missing greater than 10 pieces of data were returned to the participant for completion. 

Five percent of randomly selected questiormaires are re-run as part of the standardized 

quality assurance/quality improvement process. Once the AFFQ questionnaire was 

completed by the participant, the Study Coordinator reviewed all responses for 

completeness. The same procedure was used to collect AFFQ data at the end of the study. 

All completed questionnaires were placed in the participant's permanent study record. 

Any form with greater than ten errors or missing items were excluded from analysis. 

2.2.4.2.3 WHEL Lifestyle Questionnaire (LQ)-. Participants were mailed LQs two 

weeks prior to the initial and the end of study clinic visits and asked to bring the 

completed questionnaire to the initial or end of study clinic visit. This questionnaire 

includes questions regarding food purchasing—including weekly food 

expenditures—preparation and eating patterns. It also asks questions regarding any 

changes in eating habits the participant may have made in response to the diagnosis of 

breast cancer and collects data regarding body weight before and after cancer therapy 

(Appendix 10). 
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LQ forms were reviewed for completeness during the initial visit and end of 

study clinic visit. The form was then placed in the participant's permanent study record 

after data were entered into the Coordinating Center computerized database. 

2.2.4.2.4 Supplement Questionnaire: Results of the WHEL feasibility study 

(conducted by UCSD 1993-1994) indicated that over 70% of participants were taking 

nutritional supplements with 33% consuming a multivitamin, 41% vitamin E. 41% 

vitamin C, 37% calcium, 31% beta-carotene and 19% B-complex. Forty-four percent 

consumed more than two supplements each day. Knowing this and realizing that most 

breast cancer survivors will not be interested in discontinuing a therapy which they 

perceive as beneficial to their health, this study allowed for continued use of 

supplements, but with close monitoring of use. 

Participants were mailed the Dietary Supplement Use questiormaire in 

advance of the initial visit. Participants were asked to list all individual dietary 

supplements they consume, dose and frequency of use. In addition, any multinutrient 

supplement required the participant to list all ingredients and the amount per dose, as well 

as frequency of use. The participant also brought the supplements to the initial and end of 

study visit for verification of information with the Study Coordinator. Data regarding 

supplement use were also collected at study months 2. 4. 6; however, data collected at 

months 2 and 4 was collected by telephone by trained study personnel. 

2.2.4.2.5 Personal Habits and Thoughts and Feelings Questionnaires (PH, T & F): 

Participants were also asked to complete the Personal Habits and the Thoughts and 

Feelings questionnaires utilized in the Women's Health Initiative study (Appendix 11. 
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12). These forms provide information regarding smoking, alcohol consumption, dietary 

prescriptions, sexual habits as well as psychological and emotional issues in the woman's 

life over the past year. These forms are scannable. Data were collected at baseline during 

the randomization visit and at the end of the study. Completed forms were placed in the 

participant's permanent study record. 

2.2.4.2.6 Health Status Questionnaire: Participants were asked to give a brief 

description of their current medical status by completing the Health Status Questionnaire. 

Questions regarding medical diagnoses and medication use were included. Data were 

collected only at baseline (Appendix 13). 

2.2.4.3 Dietary Assessment: Once the participant's medical eligibility was verified 

and the initial visit was completed, potential study participants were contacted by 

telephone by a Dietary Assessor at the Coordinating Center who scheduled the dietary 

assessment interviews. The Assessor contacted each potential participant on four separate 

days during a two week period to collect 24 hour recall data. The protocol was for dietary 

intake data to be collected on two randomly selected week days and two randomly 

selected weekend days and thus avoided collection of dietary intake data on consecutive 

days. The Assessor also evaluated the appropriateness of enrolling the individual 

participant into the study based on the quality of dietary data provided, cooperation and 

ease of contact. Candidates not able to meet these standards were asked not to participate 

in the study and were provided a diet information packet as compensation for their time 

and effort. Data on dietary intake was used to calculate a "'dietary adherence score" for 

each participant which reflects intake of vegetables, fruit, juices, fiber and fat—all 
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components of the dietary intervention used in this study (8). The Dietary Assessors 

completed four, 24 hour recalls on a randomly selected sample of 50% of WHEL 

participants at 6 months. These participants were then assigned a dietary adherence score. 

The score was based on a point system. If a participant met none of the dietary treatment 

goals for the intervention group and fat intake was >40% total energy, the participant 

received a score of zero. If however, the participant was successful in meeting all study 

dietary goals a score of 600 was assigned. Both intervention and control diet groups were 

scored using the identical scoring system to allow for between group comparisons over 

time. Adherence scores were calculated for each 4 day dietary recall completed. 

All Dietary Assessors attended a two week standardized training program 

and demonstrated competence in collecting dietary data prior to any official contact with 

study participants. A quality assurance/quality improvement program was developed to 

evaluate Dietary Assessors" performance and to provide impetus for continued training as 

indicated. 

2.2.4.4 Anthropometric and Body Composition Measurements: After the blood 

draw, the Phlebotomist collected measurements of the participant's height, weight and 

waist and hip circumference. The Study Coordinator then measured body composition 

using bioelectrical impedance analysis (BIA). BMI was calculated using the measured 

weight in kilograms divided by the measured height in centimeters squared; WHR was 

calculated using the collected measurements and dividing waist by hip measurements. All 

anthropometric measurements were collected at baseline and end-study. 
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Weights were measured on a medical balance scale in light clothing, without 

shoes. The scale was calibrated at study initiation an annually. Before each weighing the 

scale was evaluated to confirm a reading of zero with the absence of a load. The 

participants were asked to stand centered on the scale with arms suspended at their sides. 

All weights were record to the nearest tenth. Participant height was measured without 

shoes, using a statometer. Subjects were asked to stand with heels together and to inhale a 

deep breath while the Phlebotomist places the movable headboard on the head with only 

enough pressure to compress hair. Height was measured to the nearest quarter inch. Waist 

and hip circumference were measured using a flexible, non-stretchable tape measure. 

Measurements were taken under regular clothing, but over underwear. Measurements 

were made using standardized anatomical measurement points. All measurements were 

taken with the participant in the standing position. Measures were recorded to the nearest 

0.1 cm. 

Electrical impedance was performed on each participant at baseline and end 

of study using the Bioresistance Body Composition Analyzer 1990B from Valhala 

Scientific. San Diego, California. This analyzer provided data regarding percentage body 

fat. pounds body fat, pounds lean body mass, percentage and liters of body water, target 

weight estimation, and resting energy expenditure. All measurements were done after an 

overnight fast. Participants were also asked to refrain from caffeine, alcohol and heavy 

exercise at least 24 hours prior to data collection. Participants were measured in a prone 

position with shoes, socks and all metallic jewelry or accessories removed. All data, 

including questions regarding pacemaker use and compliance to pre-measurement 
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protocol (i.e., alcohol, exercise, fasting and caffeine use) were recorded on the Body 

Composition Assessment Record (Appendix 14). 

2.2.4.5 Biological Samples 

2.2.4.5.1 Blood: Participants were asked to provide blood samples at baseline and six 

months (end of study). All samples were collected by venipuncture using a trained 

Phlebotomist with experience drawing blood on post-chemotherapy patients. If blood 

access was determined by die Phlebotomist to be difficult, a butterfly was used to 

complete the draw. A maximum of two attempts were made to collect blood samples. 

Participants were not excluded from participation in the study if blood samples could not 

be taken; however, no immunological assessment could be completed on these 

participants. All participants fasted at least 12 hours prior to the blood draw. Collection 

included a 2 ml sample into an anticoagulant (EDTA) 5 ml tube for determination of 

hematocrit and two 10 ml samples into Becton Dickinson vaccutainer cpt separation 

tubes with sodiiun heparin developed specifically for use in isolating mononuclear cells. 

All samples were drawn between 7:00 am and 8:30 am and processed within two hours of 

collection. All blood was stored at room temperature in a closed container until 

processing. All participants were provided food and beverage after the blood draw. The 

study complies with OSHA universal precautions for blood collection, processing and 

storage. The Phlebotomist and Study Coordinator received blood handling training 

through the University of Arizona Risk Management Office. 

2.2.4.5.1.1 Hematocrit: Blood was drawn from the 5 ml, blue top, heparinized 

collection tube into a capillary tube and sealed at one end. The capillary tube was then 
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placed in an Autocrit Ultra 3 centrifuge manufactured by Becton Dickinson, Model # 

0575 and spun for three minutes. The tube was then transferred to the reading apparatus 

for measurement. All samples were analyzed in duplicate. 

2.2.4.5.1.2 Whole Blood for RBC Folate: The two 10 ml vacutainer cpt sample tubes 

were transferred in an insulated container which prevented light exposure to the Life 

Sciences North laboratory of Dr. Emmanuel Akporiaye for processing. All processing 

was initiated within two hours of blood draw. Seventy-five microliters of whole blood 

was placed in a 2 ml labeled cryovial along with 1.5 ml of ascorbic acid. The samples 

were maintained at room temperature for ninety minutes then transferred to a -80° C 

freezer for storage. 

2.2.4.5.1.3 Plasma for Carotenoids and Lipids: Once the whole blood aliquot for RBC 

folate was removed, the remaining sample was centrifliged for thirty minutes at 25° C 

and 2500 rpm. Once separation was complete. 600 |il of plasma was removed from the 

sample using a calibrated pipette. Plasma samples were placed in 2 ml, labeled cryovials 

and immediately transferred to the -80° C freezer for storage. 

2.2.4.5.1.4 Mononuclear Cells for NKC Lysis and Flow Cytometry: Once whole blood 

and plasma sample collections and processing were completed, the mononuclear cells 

were e.xtracted using a 5 ml pipette and processed according to the standardized protocols 

provided in Current Protocols in Immunology as detailed in Appendix 15. 

2.2.4.5.2 Urine Samples: Participants collected 24 hour urine samples for use in 

determination of DNA oxidative damage using measurement of the DNA adduct, 

80HdG. Urine samples were collected by the participant at home (or work) using a 500 
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ml commode collection bin and transferring each void to a 3000 ml amber-colored 

collection container. Samples were either stored in the refrigerator or on ice in a closed 

cooler until retrieved by the Study Coordinator. Participants were given specific 

instructions for the collection process at the initial clinic visit along with their urine 

collection supplies. Participants were instructed to avoid all strenuous exercise, 

significant sun exposure, dietary supplements and charcoaled foods at least 24 hour prior 

to and during the collection process. 

Samples were kept cold until processing. Samples were processed in the 

laboratory of Dr. David Alberts at the Arizona Cancer Center. A computerized database 

(FoxPro 4.0) was developed to store information regarding participant weight, lean body 

mass, urine volume and collection period. This information was used to standardize the 

analysis of the urine for 80HdG. A 3 ml sample was drawn by pipette and placed in a 

labeled cryovial. A second duplicate 1 ml sample was also made. The samples were then 

immediately frozen using liquid nitrogen and transferred to a -80°C freezer. Control 

samples were collected and used as a quality assurance measure to validate the results of 

the final urinary analysis for 80HdG. 

2.2.4.6 Final Clinic Visit: Subjects were scheduled by telephone to attend their 

final clinic visit for the study. Visits were scheduled within 14 days of the participant's 

six month anniversary date of randomization. A reminder and instructional letter along 

with a packet of questiormaires to complete in advance of the clinic visit and urine 

sample collection supplies were mailed to each participant two weeks prior to the 
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scheduled visit (Appendix 16). Forms to be completed included the AFFQ, LQ. personal 

habits and Thoughts and Feelings, and the Dietary Supplement Questiormaire. 

During the clinic visit forms were reviewed by the Study Coordinator for 

completeness. Anthropometric data including weight, height, waist circumference, and 

hip circumference were measured. Body composition analysis was also completed on all 

participants. Blood draws were completed including two 10 ml cpt sodium heparin 

vacutainers for immunological analysis and 5 ml whole blood sample for hematocrit. 

Urine samples were also received and maintained under refrigeration until processed. 

2.2.5 Data Analysis 

All analyses using blood products were performed using biosafety practices and 

protocols. The Study Coordinator completed training in Laboratory Safety and Handling 

of Blood Products from the Risk Management Office at The University of Arizona. 

2.2.5.1 Natural Killer Cell Lvsis Assay: The primary end point for this study was NKC 

lysis activity against K562 leukemia cells in vitro. The hypothesis states that breast 

cancer survivors who are randomly assigned to the intensive, plant-based dietary 

intervention group will show statistically significant improvements in peripheral blood 

NKC cytotoxicity against K562 tumor cells in vitro compared with women consuming 

the control diet. In order to perform this assay, whole mononuclear cells were isolated 

from peripheral blood. Isolation of mononuclear cells was completed at the University of 

Arizona in the laboratory of Dr. Emmanuel Akporiaye using density gradient 

centrifiigation (234). Training for this assay was provided by Julie McEarchem, PhD. 

Laboratory Director. A small, repeated measures study was conducted on six individuals 
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by the Study Coordinator to assure assay results obtained were repeatable overtime 

within 8%. 

2.2.5.1.1 Target Cells: The K562 cell line was acquired from the American Type 

Culture Collection, Rockville, Maryland (Cat# ATCC CCL 243 K-562) and maintained 

in vitro in RPMI-1640 medium supplemented vvith 10% heat-inactivated fetal bovine 

serum and 5.5 x 10-5M 2- mercaptoethanol (complete RPMI). This cell line, highly 

sensitive to NKC killing, is not readily lysed by monocytes or granulocytes, and does not 

express markers for HLA. Frozen aliquots were removed from liquid nitrogen storage, 

thawed in a 37°C water bath, resuspended in 10 ml CRPMI, and centrifuged at 100 xg for 

5 minutes. The K562 cell pellet was then resuspended in 20 ml CRPMI and placed in a 

75 ml flask and incubated at 37°C with 7% CO2. Samples were resuspended at 1 x 

lO'^/ml every other day using fresh CRPMI media. 

2.2.5.1.2 Blood Mononuclear Cells Separation: Blood samples were collected in 

two Becton Dickinson 10 ml vaccutainer cpt cell separation tubes containing sodium 

heparin anticoagulant (Cat# BD362753, VWR Scientific. Inc.). This tube is specifically 

designed for separation of peripheral blood mononuclear cells from whole blood using a 

polyester gel and a density gradient liquid. Blood samples were stored in a closed 

container at room temperature and processed within two hours of collection. Samples 

were inverted ten times and then centrifiiged at room temperature in a horizontal rotor 

centrifuge for 30 minutes at 1500 xg. Three control samples from healthy individuals 

with normal NKC function were also collected and analyzed with each participant 

analysis to verify the assay performance. Biosafety procedures as specified in University 
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of Arizona Risk. Management policy were followed throughout the collection and 

processing. 

After centrifligation, mononuclear cells were collected using a Pasteur pipette and 

transferred to a 50 ml conical centrifiige tube. Mononuclear cells were washed by adding 

sterile-filtered Dulbecco's Phosphate Buffered Saline (Ix) (DPBS) (Cat# 59-321. JRH 

Biosciences, Lenexa, Kansas) without calcium or magnesium. The tube was inverted five 

times to mix and then centrifuged for 15 minutes at 200 xg. The supernatant was then 

discarded, cells were resuspended in DPBS and the washing step was repeated two 

additional times. After washing, the mononuclear cells were placed in 10 ml of CRPMl 

for use in the assay. A cell count and viability assessment was completed using acridine 

orange and propidium iodide staining. Viability for all completed assays was >95%. 

2.2.5.1.3 ^'chromium Release Assay: Cytotoxicity of peripheral mononuclear cells 

against the K-562 cell line was determined using a 4 hour ^'Cr-release assay as described 

(235). Briefly, after assessing viability using trypan blue exclusion, 5x10"^ target K-562 

cells were labeled with 100 microliters of Na5iCr04. The target cells were adjusted to a 

concentration of 5 x 10'^ cells in 10 ml and 100 microliters were added to a 96-well plate 

(Falcon 3077). Peripheral mononuclear cells, or effector cells, collected from each 

participant and three control subjects were diluted using CRPMl to effector to target cell 

ratios of 100:1, 50:1, 10:1 and 2:1. One hundred microliters were added to each target 

cell sample in the 96 well plate. All samples were performed in triplicate. The plate was 

then centrifuged at 100 xg for thirty seconds and then incubated for 4 hours at 37°C with 

7% COi. Following the incubation, the plate was centrifijged for five minutes at 100 xg 
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and 100 |il of supernatant was collected from each well and the radioactivity measured in 

the gamma counter (Pacard Cobra Gamma Counter). Spontaneous release of ^'Cr was 

determined from the supernatant of the target cells incubated with CRPMI. Total ^'Cr 

release was determined from target cells incubated with 2% Triton X-100. Counting is 

the measurement of radioactivity as it is released into solution secondary to lysis of the 

radio-labeled target cells. Spontaneous release was measured at less than 12% total lysis 

in all assays performed and less than 8% in 88% of the assays. 

Lysis was calculated as: Background cpm - spontaneous release cpm 
Total release cpm - spontaneous release cpm ICQ 

Cytotoxicity was also expressed as lytic units/10'^ peripheral blood mononuclear cells 

needed to effect 20% cytotoxicity. 

2.2.5.2 Flow Cytometry: Flow cytometry analysis of NKC. T-cell and T-cell subset 

percentages were completed to determine if significant differences in immune cell 

percentages occur in response to a six month dietary intervention using a plant-based 

eating plan. 

Whole mononuclear cells were isolated using the methodology described earlier 

for the preparation of the NKC lysis assay. Flow cytometry measurements were made 

using monoclonal antibodies to pan T-cells (CDS"), T-helper (CD4*) and T-cytotoxic 

cells (CDS ), NKC (CD 16^56^) and lymphocytes (CDI4V45^). Flow cytometry readings 

were completed at the Arizona Cancer Center shared resources Flow Cytometry 

Laboratory under the direction of Norma Seaver, Flow Cytometrist. 

2.2.5.3 Urinary Analysis for 8 deoxveuanasine (80HdG): Twenty-four hour samples 

of urine were collected from participants in order to determine if the dietary intervention 
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in this study can significantly reduce DNA adduct formation and thus provide a 

mechanism by which breast cancer recurrence may be reduced in women previously 

treated for breast cancer. 

Samples were collected and frozen at baseline and six months. Frozen samples 

were shipped on dry ice via Federal Express to Gen-ox Laboratories in Baltimore. 

Maryland for Analysis. Analysis was completed in the laboratory of Dr. Richard Cutler 

using a standardized ELISA assay. Samples were standardized for urinary creatinine and 

lean body mass using established formulas. 

2.2.5.4 Plasma Carotenoids and Lipids: Plasma samples were collected from 

participants to 1) validate dietary data collected from the AFFQ and 24 hour recalls and 

2) to determine if change in carotenoid levels during the study are associated with 

changes in immune flmction, quantity of immune cell subsets or DNA adduct formation. 

Plasma samples were shipped Federal Express on dry ice to the UCSD 

Laboratory of Dr. Cheryl Rock for analysis. Analysis includes alpha-carotene, beta-

carotene. lutein, beta-cryptoxanthin and lycopene levels. In addition total cholesterol and 

triglyceride levels were determined. Dr. Rock's laboratory participates in the QC/QA 

program sponsored by the National Institute of Standards and Technology. HPLC 

determination of carotenoids was conducted in duplicate using 250 jil plasma samples. 

Briefly. 0.25 ml of plasma are pipetted into a microcentrifuge tube, 250 |il of SDS-

ethanol-BHT solution (0.1% sodium dodecyl sulfate and 0.1% butylated hydroxytoluene 

in ethanol, w/w/v) are added and vortex mixed for 60 seconds. Then, 500 |il of heane-

containing 0.1% BHT are added, vortex-mixed for 60 seconds and centrifuged at 13.000 
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xg for one minute. The upper layer is carefully removed and transferred into a 

microcentrifuge tube. The extraction is repeated once. The two hexane layers are 

combined and dried under nitrogen. The dried extracts are reconstituted in mobile phase, 

loaded onto two Novapak Cig columns connected in series and eluted with a gradient 

elution method. The HPLC effluents are monitored using a photodiode array detector. 

Analytical quantification is performed by the extemal standard method. The coefficient 

of variation of the assay is less than 8%. 

Red blood cell folate levels will be determined using a 75 |il sample drawn by 

venipuncture. Stored samples will be analyzed at a later date in the laboratory of Dr. 

Anna Giuliano at the Minority Cancer Prevention Section of the Arizona Cancer Center. 

2.2.5.5 Analysis of Dietarv Data: Analysis of the four day recall records was 

completed by trained staff at the Coordinating Center in San Diego. The Minnesota NDS 

nutrient analysis served as the nutrient data base for dietary intake assessment. Qualit\' 

control includes 15% duplicate entry of diet records by a different coder, followed by 

comparison of entered records. Discrepancies related to coder error are addressed by 

increasing the percent of forms duplicated and re-training as necessary. 

Coding, entry and analysis of the AFFQ were completed at the Nutrition Core at 

the Arizona Cancer Center. The AFFQ is an optically scanned form and the quality 

control protocol is to duplicate scan each AFFQ. To analyze the data fi-om the FFQ it is 

only necessary to create an appropriate command file. Output data included totals of 

thirty nutrients or dietary components (such as fiber, carotenoids). Total grams and 
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quartiles of intake for vegetable, fruit, vegetable and fhiit juice and meat intake were also 

determined. 

2.2.6 Data Management and Statistical Analysis 

2.2.6.1 Data Mzmaeement: Participant data related to the multicenter study was 

collected and entered by the Arizona Clinical Center using staff trained by the 

Coordinating Center. This training took place on-site July 25-27, 1995, and follow-up 

training occurred November 17, 1995, in San Diego. Using personal computers and 

DataEase data management software, data were entered on standardized screens and 

down-loaded to the Coordinating Center weekly. Carbon Copy also provided interactive 

software support between the Coordinating Center and the Clinical Site. Both the Clinical 

Center and the Coordinating Center will backup all participant subject files on disk. The 

Clinical Center produced a "hard copy" of all data collected for this sub-study and stored 

it in a locked file cabinet at the Clinical Center. A manual specifying the data 

management procedures has been developed. Data management activities were 

completed by the Study Coordinator and a Data Manager with six years of clinical 

experience in this area. 

In addition, the Study Coordinator of this study developed and maintained an 

ACCESS 1995 data file which included all demographic, immune and body composition 

data collected for each participant at baseline and end study. 

2.2.6.2 Statistical Analysis: All data files were recorded in ACCESS or EXCEL files 

and transferred to a combined SPSS data file for statistical analysis. Statistical analyses 

were completed by the Study Coordinator using SPSS 8.0 statistical software. Support for 
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statistical analysis was provided by John Fulginitti, PhD, Coordinator of Evaluation 

Research at Pima Community College, Tucson, Arizona. 

2.3 Results and Discussion 

2.3.1 Test of the Primary Hypothesis 

The primary hypothesis of this study was that pre and postmenopausal 

breast cancer survivors who were randomly assigned to an intensive, plant-based dietary" 

intervention would show significzmt improvements in inmiune function as compared with 

women consuming their usual diet. This research showed that women in the intervention 

diet group did have, at the end of a six month dietary intervention, significandy higher 

NKC cytolytic activity at an effector to target cell ratio of 100:1. However, there were no 

significant differences between the two dietary groups at ratios of 50:1. 10:1 or 2:1. nor 

was there a significant difference in percentage of NKCs or T-cells. 

2.3.2 Sociodemographic Data 

The sociodemographic characteristics of the study population are presented 

in Table 2.1. The majority of participants were middle-aged, well educated. Caucasians. 

The majority had been diagnosed and treated for Stage II breast cancer, although over 

40% had Stage 1 disease. Women were equally distributed in terms of those who had 

been prescribed Tamoxifen and those who had not. Seventy-five percent were 

postmenopausal. 

The sociodemographic profile of the study cohort was similar to the overall 

WHEL study cohort, with the exception that more of the women in this study described 

their menopausal status as peri rather than pre and the WHEL study participants were 
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slightly more likely to be currently taking Tamoxifen (Table 2.1). Study participants were 

stratified for age and cancer stage prior to randomization into the study, yet in both this 

cohort and the WHEL cohort, a slightly higher percentage of women with Stage III A 

cancer were randomized into the control group. 

2.3.3 Dietary Intake 

2.3.3.1 Hypothesis Tested: The hypothesis tested for dietary intake stated: women 

who were assigned to the dietary intervention arm of this study would show statistically 

significant increases in fruit, vegetable and vegetable juice intake which would result in 

significantly higher plasma carotenoid levels than women assigned to the control diet 

group. 

2.3.3.2 Baseline Dietarv Intake: Baseline dietary intake for participants in this 

study showed that, in general, study participants were consuming higher levels of fruit, 

vegetables and fiber than the average American. In addition, the reported dietary fat 

intake measured by AFFQ and dietary recalls, revealed the participants had lower dietary 

fat and saturated fat intake on study entry than that which has been reported for the 

general population in the NHANES III data (236). Total fat intake for both groups was 

well below the currently recommend 30% of total energy (23.4 and 25.6, respectively). 

Dietary intake based on grams of meat, fruit juice, vegetable juice, vegetables and fat 

were not different between the two treatment groups at baseline. However, women 

assigned to the intervention diet did consume significantly higher amounts of fruit than 

women assigned to the control diet. Baseline dietary intake as they compare to the U.S. 

Dietary Goals are presented in Table 2.2. Baseline intake of the micronutrients, including 
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vitamins C. E. beta-carotene and B vitamins showed no significant differences between 

the dietary treatment groups. Intake of nutrients appeared adequate with the exception of 

vitamin E, folate and calcium intake where baseline intake fell below the Recommended 

Dietary Allowances (RDAs) (Table 2.3). 

2.3.3.3 End of Study Dietary Intake: Measurement of dietary intake at the 

completion of the six month study showed several significant differences between 

women assigned to the intervention or control diet (Table 2.4). Comparison of intake of 

food groups revealed that participants in the intervention group consumed significantly 

higher intakes of fruit, vegetables and vegetable juice at the end of the study. Differences 

in micronutrient intake between the intervention and control group diet participants 

included significantly higher intake of beta-carotene, alpha-carotene, lutein, vitamin C. 

folate and fiber among intervention group participants (Table 2.5). In addition, the 

conditional change score analysis revealed that despite their baseline intake the 

intervention group was able to make significant increases in fiber, vegetable and 

vegetable juice intake (Table 2.4). 

2.3.3.4 Dietary Adherence: Dietary adherence scores were calculated from the 24 

hour recall data collected on all study participants at baseline and a random sample of 

50% of participants at 6 (N = 29) and 12 (N = 14) months. Since this sub-study was based 

on a 6 month intervention, only 26 participants had reached their twelve month study 

anniversary date; therefore, twelve month adherence scores were only available for 14 

participants. Mean dietary adherence scores at baseline were equal for the two treatment 

groups at 248 for the intervention group and 241 for the control group. Repeat 
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measurements at six months showed the intervention group had increased their mean 

adherence score to 406, while the control group reached a score of 274. The six month 

scores were lower than what was reported for the overall adherence scores for the WHEL 

cohort; however, analysis of WHEL participant scores by six month cohorts revealed that 

the cohorts entering the study in 1997 showed slower progression toward the 600 point 

goal than cohorts randomized earlier in the study. Over 80% of this cohort were 

randomized into the study during this 12 month interval. Twelve month adherence data 

were available for 14 subjects and showed a mean compliance score of 610 for the 

intervention group and 298 for the control group—a statistically significant difference (p 

= 0.01). 

2.3.3.5 Discussion: The patterns of dietary intake identified at baseline are most 

likely related to the higher education level of the study enrollees and self-education 

regarding current dietary practices to reduce cancer risk (decrease fat and increase fruit 

and vegetables). The significant differences in micronutrient intake between the 

intervention diet participants and control at 6 months reflects the concurrent results 

indicating a significant increase in vegetable and fruit intake. In fact, average intake for 

fhiit and vegetables, exclusive of juice, in the intervention group at the end of the study 

approached ten servings/day, double the five servings/day promoted in the NCI public 

health campaign. These data, in combination with the dietary adherence scores, make it 

clear that the study protocol for dietary change was effective in producing significant 

differences between the two diet groups, similar to results seen in the WHEL feasibility 

study (8). The realization that dietary goals were achieved at a slower pace for this cohort 
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as compared to earlier WHEL study cohorts is an important finding. One would expect 

that the more pronounced the differences in dietary intake between the two groups at the 

end of the study, the more likely the intervention would alter the biological markers being 

studied—particularly markers of immune flmction and oxidative DNA damage. 

2.3.4 Dietary Supplement Use 

2.3.4.1 Use of Dietary Supplements bv Treatment Group: On entry into the study. 

70% of participants were consuming dietary supplements. 25 in the intervention group 

and 29 in the control group. Supplement use ranged from vitamins and minerals to 

carotenoids to herbal remedies to glandulares as described by Newman (12). The analysis 

of dietary supplement use in this study was limited in terms of the number of nutrients for 

which data was available. The available data did show that at baseline the intervention 

group consumed higher levels of supplemental zinc and vitamin D than the control group, 

but by the end of the study supplement use was equivalent for the two diet groups with 

the exception of vitamin E supplementation which was significantly higher in the control 

group (p <0.05) (Table 2.6). 

2.3.4.2 Discussion: The percentage of study participants taking dietary supplements 

was approximately 20% higher than the general U.S. population (236) and may indicate 

that breast cancer survivors assume an inadequate diet either contributed to their initial 

cancer event or that additional supplementation of the diet may help to prevent a 

recurrence. Although no recent reports for use of dietary supplements among U.S. cancer 

patients is available, recent studies in Norway, Austria, and Finland indicate that between 

20 and 62% of cancer patients were using supplements of some type (237). A descriptive 
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study of supplement use among 435 of the WHEL study participants indicated that 80.9% 

of participants were using dietary supplements and supplement use was associated with 

older age, advanced education and Caucasian race (12). 

2.3.5 Plasma Carotenoids and Lipid Levels 

2.3.5.1 Plasma Carotenoid Levels: Baseline levels of plasma carotenoids were 

similar for the two dietary treatment groups and were at the upper range of normal 

according to NHANES III data (238). However, the end of study values showed 

statistically significant differences between groups, with the intervention group having 

higher plasma levels of plasma lutein and alpha-carotene (Table 2.7). The significant 

differences in plasma levels resulted from a rise in plasma levels among intervention diet 

participants rather than a decrease in plasma levels among control participants. 

Multivariant analysis of pre-and post-measures of plasma levels by treatment group 

showed significant differences in lutein and alpha and beta-carotene as shown in Table 

2.7. End of study plasma carotenoids, including lutein, beta-cryptoxanthin. and alpha and 

beta-carotene, were positively associated with dietary adherence score at six months, as 

well as intake of fruit, vegetables and several micronutrients (Table 2.8). 

2.3.5.2 Plasma Lipids Levels: Baseline and end of study levels of plasma lipids 

showed no significant differences between the two study groups. Plasma cholesterol 

levels averaged 170 mg/dl and triglycerides, 125 mg/dl, both within standard normal 

limits and showed no significant change over the course of the study. 

2.3.5.3 Discussion: Previous studies have suggested that breast cancer patients 

present with lower plasma concentrations of carotenoids than age-matched healthy 
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controls (239). However, this finding was not shown in our participants, perhaps due to 

the reported average dietary intake of five fruit and vegetables daily at study entry. A 

comparison of baseline measures for 79 participants in the WHEL feasibility study and 

our cohort showed that our participants demonstrated slightly lower levels of beta-

cryptoxanthin and lutein, but it was not appreciable enough to obtain statistical 

significance (240). In addition, correlations between plasma levels of carotenoids and diet 

found in our study were common to the Rock study participants as well. The data support 

conclusions of others that plasma carotenoid levels are a scientifically valid indicator of 

dietary behavior change, if the desired behavior change includes changes in fruit and 

vegetable consumption. Also of clinical relevance is the fact that the lower levels of 

dietary fat intake, postulated to potentially reduce carotenoid absorption, did not alter the 

responsiveness of plasma carotenoids to higher intakes of fruit and vegetables in our 

population and supports findings of other studies (240. 241). Data related to changes in 

plasma beta-carotene levels in response to supplementation have revealed that subjects 

presenting with decreased baseline levels are more likely to show a significant rise in 

plasma levels secondary to the intervention (242, 243). In our participants, significant 

increases in lutein and alpha-carotene were obtained in intervention subjects despite 

normal carotenoid levels at baseline. Age has been shown to be positively associated with 

carotenoid intake both as a dietary supplement and in the form of a high fruit and 

vegetable diet (184,241). However, age was not correlated with plasma carotenoid 

response in this study, likely because the age distribution was centralized at 52±9.5 years. 

2.3.6 Immunological Measures 
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2.3.6.1 Hypothesis Tested: The hypothesis tested for immunity stated: women who 

were randomly assigned to the dietary intervention group would demonstrate statistically 

significant improvements in immunity as compared to women in the control group. 

2.3.6.2 Evaluation of NKC Assay: Repeated measures of NKC cytolysis against the 

K.562 cell line using six female volunteers revealed that four repeated weekly measures 

resulted in within subject variation of <25%. Between subject variations were as great as 

40%. Mean cytolysis at 100:1 was 28%, slightly lower than reported measures in the 

literature of healthy populations. 

2.3.6.3 Baseline Immunological Function: Figure 2.4 shows the differences in 

NKC lysis activity checked at baseline and end of study by treatment group. At baseline 

the participants randomly assigned to the intervention diet had greater percentage lysis 

than those in the control group. The differences were not statistically significant. Baseline 

immunological measures of T-cell and NKC percentages (Table 2.9) also showed no 

significant differences between the two dietary treatment groups at baseline. This same 

finding was seen when participants were grouped according to their level of dietar\ 

compliance (adherence score >250 or <250) or by high (>5 servings) or low (<5 servings) 

consumption of fruit and vegetables (Figure 2.5). 

2.3.6.4 End of Study Immunological Function: Figure 2.5 also illustrates the 

differences in immune measures at the end of the study by treatment group, dietary 

adherence group and fruit and vegetable consumption group. At effector to target cell 

ratio of 100:1 the intervention group had a statistically significant higher level of NKC 

cytolytic activity as compared with the control group, which held true when participants 
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were grouped by dietary adherence and fruit and vegetable intake as well. Flow 

cytometry analysis showed no significant differences between the two diet groups at the 

end of the study nor did the change in NKC and T-cell percentages from baseline to the 

end of study obtain statistical significance (Table 2.10). Analysis of NKC lysis by 

quartiles against lysis at the end of the study (100:1) showed that those with the lowest 

lysis at baseline had the greatest increase in lysis over the course of the study (Table 

2.11). 

2.3.6.5 Dietary Factors Associated With Immune Function: Analysis completed 

comparing those with high dietary adherence scores to those with low dietary adherence 

scores at six months did result in a significantly higher percentage of NKC cells among 

the participants scoring greater than 250 points for dietary adherence (p = 0.03). Single 

time point measures of dietary food group and micronutrient intake and their association 

with NKC activity at baseline and end of study were not significant in this study 

population (Table 2.12). 

2.3.6.6 Dietarv Supplements and Immunitv: No significant associations were 

demonstrated between dietary supplement use, including the antioxidant nutrients, and 

immunity. 

2.3.6.7 Plasma Carotenoid and Lipid Levels and Immunitv: No significant 

correlations were identified relating immunity of the study participants to their plasma 

carotenoid levels at baseline or at the end of the study. 
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2.3.6.8 Body Composition and Immunity: No significant associations were seen 

between immunity and body composition, including weight, BMI, percentage body fat 

and lean body mass or central adiposity. 

2.3.6.9 Discussion: Baseline immunity as measured by NKC cytolytic activity 

appeared to be lower than what is generally measured in healthy control subjects (60 lytic 

units versus 132) (235). This reduction in lytic activity may be due to systematic 

laboratory error; however, control subjects without cancer used in the performance of 

each NKC assay, on average, showed lytic units of between 75 and 130. Age. gender and 

exercise have also been associated with changes in NKC function (244). In this study all 

subjects were female, randomization included stratification for age, and exercise was not 

shown to be associated with NKC function and was classified as light to moderate in over 

90% of study participants. The reduction in NKC activity at baseline might also reflect 

stress as shown by other researchers (153). Most likely the reduction in lytic activity is 

related to the cancer diagnosis since several studies have demonstrated reduced NKC 

number and function in breast cancer patients or those with a family history of breast 

cancer (137. 142. 151). Researchers have also shown reductions in CD4 and CD4/CD8 

ratios in breast cancer patients (138, 146) as was seen in this study. Interestingly, despite 

the reduction in NKC cytolytic capacity seen in this study population, the baseline 

percentages ofNKCs was higher than normal (17.2% versus 10%) (245). Finally, at 

baseline participants in the intervention group had higher cytolytic activity than the 

control group; however, the difference was not statistically significant. 
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End of study measures of immune fimction showed a trend toward increased 

cytolytic activity for both diet groups. In fact, lytic units rose from baseline values of 79.5 

(intervention) and 42.0 (control) to 128.6 and 69.6, respectively at the end of the study. 

Statistical significance was not obtained likely due to the large standard deviations 

measured indicating the need for a larger study sample to more fully describe the dietary 

effect. The differences in lytic units were slightly greater when participants were grouped 

by adherence score, but remained non-significant. A significant difference between 

treatment groups for NKC cytolytic activity at E:T ratio of 100:1 was found. This finding 

supports the hypothesis generated; however, the fact that the lower E:T ratios did not 

obtain significance is concerning and suggests that this finding may be statistical noise 

rather than a clear association. The findings also suggest those participants in the lowest 

quartile of NK.C lysis percent at baseline showed the greatest positive change in lysis 

over the course of the study. This finding suggests that dietary efficacy in enhancing 

immune fimction is at least in part dependent on the participant entering the study with 

reduced lysis capacity. 

Only one other published report of the effect of a dietary intervention on 

NKC activity in breast cancer patients was available at the time of this research and it 

failed to find a significant effect, but only four subjects were included in the analysis 

(197). In the Garritson study, lysis at 100; 1 rose from 27% to 40% in response to the 

American Cancer Society intervention compared to a rise from 40.6% to 42.3% in 

response to the diet therapy prescribed here. A key difference being, that in our study a 

control diet group was included which showed a decrease in 100:1 percent lysis 
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concurrent with the small rise in the intervention group. Central to this research is the 

finding that the intervention group was slow in making the prescribed dietary changes 

within the six month study period used to evaluate changes in immunity. Dietary 

adherence scores rose from 248 to 406 among participants on the intervention diet and 

did not obtain statistical significance thus the true therapeutic effect of the diet in terms of 

immunity was not measured. By twelve months the change in adherence scores did 

achieve statistical significance; however, no measures of immunity were available at 

twelve months for comparison. 

Despite what has been suggested by other researchers, beta-carotene was not 

associated with an increase in the percentage of NKCs from baseline to end of study 

among participants in this study (26, 177, 195). Studies have traditionally used beta-

carotene supplementation to achieve these effects and no previous dietary intervention 

studies are available with the exception of a 6-week vegetarian intervention among male 

athletes which is in agreement with the findings here suggesting no benefit (172). Beta-

carotene supplementation has also been shown to increase NKC activity (186. 246) but 

was not shown to do so in this study. Importantly, these studies were completed in 

"healthy" males rather than women previously treated for breast cancer. Supplementation 

with other nutrients also showed no augmenting effect on immunity. Other studies have 

described reduced plasma beta-carotene levels among patients diagnosed with breast 

cancer which was thought to place them at risk for this disease. Yet, in this cohort. 

plasma levels were within normal limits even at baseline and rose in response to the 
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carotenoid-rich diet suggesting that any effect of breast cancer on plasma levels of beta-

carotene is no longer of clinical relevance once the cancer is effectively treated (239). 

Earlier research had suggested that obesity and elevated BMI negatively 

associated with immune function (159. 160. 162). Anthropometric and body composition 

measures were not shown to be associated with immunity in this cohort. Although die 

mean BMI among study participants is within the definition of obesity, it remains well 

below the standards for morbid obesity, the population identified as having immune 

incompetence. 

2.3.7 Oxidative DNA Damage 

2.3.7.1 Hypothesis Tested: The hypothesis tested related to oxidative damage to 

DNA was: women who were randomly assigned to the dietary intervention group would 

demonstrate statistically significant reductions in oxidative DNA damage as measured by 

urinary excretion of 80HdG as compared to participants assigned to the control diet 

group at the end of the six month intervention. 

2.3.7.2 Baseline Measures of Oxidative DNA Damage: In our study the overall 

mean urinary 80HdG excretion at baseline was 10.1 ng/ml, within the normal limits of 0 

to 49 ng/ml reported (247). T-tests to compare mean 80HdG excretion between the 

groups at baseline showed no significant differences between the treatment groups. 

2.3.7.3 End of Studv Measures of Oxidative DNA Damage: Comparison of mean 

excretion at the end of the study showed that the intervention diet group had significantly 

lower excretion over 24 hours as compared to the control group. This relationship then 

held true the statistical analysis controlled for baseline values as well. Table 2.13 
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provides data regarding treatment group comparisons of 80HdG excretion at baseline 

and at the end of the study. On average the intervention group 80HdG excretion was 

36% lower than the control group. The mean reduction in excretion from baseline to end 

of study was 30% for the intervention group while the control group showed no change. 

Oxidative damage was further analyzed using vegetable and fruit 

consumption as the grouping factor (high consumers >5 servings/day. low consumers <5 

servings/day). In this case, significance was obtained for measures of 80HdG in ng/ml. 

ng/24 hours and with correction for urinary creatinine (Table 2.14). Higher fruit and 

vegetable intake resulted in a 41 to 53% reduction in oxidative DNA damage from 

baseline to end of study. Analysis of quartiles of friiit and vegetable intake showed a 

dose-response, with participants at the highest quartile of intake demonstrating the lowest 

urinary 80HdG excretion (Figure 2.6). 

2.3.7.4 Dietary Constituents and 80HdG Excretion: Correlation analysis using 

Pearson's showed several significant associations between diet and levels of 80HdG 

excretion (Table 2.15). Significant inverse associations were identified for fruit. 

vegetable juice, vitamins C, folate, alpha and beta-carotene and lutein. Positive 

associations were shown for meat, total fat and saturated fat intake. Correlation 

coefficients were strongest (r >0.3) for fruit, vegetable juice, meat and saturated fat. 

2.3.7.5 Dietary Supplements and 8QHdG Excretion: Fifty-four of the women 

included in this analysis were regular users of dietary supplements. Average daily 

supplementation levels were 831 mg vitamin C, 448 mg vitamin E. 7552 jig beta-

carotene and 354 |ag folic acid. In contrast to the protective role of several of these 
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micronutrients consumed in the diet, intake of the same nutrients taken as dietary 

supplements (diet plus supplement) negated the significant associations shown with diet 

alone (Table 2.16). 

2.3.7.6 Plasma Carotenoids and 80HdG Excretion: As described earlier, the dietary 

intervention resulted in significant elevations in plasma carotenoid levels. The higher 

plasma carotenoid levels were shown to be associated with reduced SOHdG excretion. 

Pearson's correlation coefficients fell between -0.282 for lutein and -0.367 for beta-

carotene. Lycopene was the only carotenoid measured which did not significantly 

correlate with 80HdG excretion. 

2.3.7.7 Anthropometric and Body Composition Measures and 8QHdG: Elevated 

BMI was associated with increasing 80HdG excretion in this cohort, regardless of study 

group assigned (p <0.01) (Table 2.17). Body weight and percentage body fat were also 

positively associated with increased oxidative damage (p <0.05). Percentage of body fat 

and WHR were not associated with SOHdG excretion. 

2.3.7.8 Discussion: Women assigned the intervention diet did show significantly 

lower levels of 24 hour 80HdG excretion at the end of study as compared to the control 

diet group thus supporting the hypothesis which was proposed for this study. This effect 

was even more apparent when study participants were grouped according to levels of 

fruit and vegetable intake. These results supported earlier work by Djuric in women at 

risk for breast cancer, where cooked vegetable consumption retrospectively was 

associated with reduced oxidative damage as measured by 5-hydroxymethyluracil levels 

(230). A shorter term carrot juice intervention among healthy males also showed a 
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protection against overall DNA damage including oxidative damage as measured using 

single cell microgel electrophoresis to identify DNA strand breaks (225). The association 

between increased dietary vitamin C intake and 80HdG excretion has also been 

demonstrated in work by Witherall (217). In her study of healthy adult males and 

females, dietary carbohydrate intake was positively associated with 80HdG excretion, a 

finding not shown in our cohort. Negative associations with meat and fat intake were 

demonstrated among participants in our study and those included in the Djuric analyses 

(230. 248). Loft and colleagues failed to show a protective effect of antioxidant nutrients 

consumed in the diets of healthy subjects as we did in diis study. However, in our study a 

purposeful increase in fhiit and vegetables rich in antioxidant nutrients was prescribed 

whereas his cohort consumed their usual, unrestricted and unsupplemented diet (212). 

The role of a plant-based diet was also supported in a study by Johansson where subjects 

shifted from a mixed diet to a lacto-vegetarian diet and demonstrated reduced urinary 

mutagenic activity (249). 

The relationship between antioxidant supplementation and reduced 

oxidative damage to DNA has also been assessed in previous studies. Duthie et al. 

showed a combined supplement of vitamin C, E, and beta-carotene resulted in a 

significant reduction in oxidative base damage as measured in human lymphocyte DNA 

(250). Similar protective effects were shown by Anderson and colleagues using the 

COMET assay (251). These studies are in contrast to the results of our study and may be 

related to the population being studied. Intake levels, at least for beta-carotene, did not 

seem to be responsible for the difference in study results, since intake in our cohort 
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averaged 29 mg/day (21.5 from diet and 7.5 from dietary supplements) and 

supplementation for the Duthie cohort was set at 25 mg/day. 

The positive association seen between BMI and 80HdG excretion in our 

study population has also been demonstrated by Loft (212). However, to date no other 

researchers have reported any associations between body weight or body fat and SOHdG 

excretion. 

2.3.8 Body Composition 

2.3.8.1 Hypothesis Tested: The hypothesis tested related to body composition was: 

women randomly assigned to the intervention diet group would show statistically 

significant reductions in percent body fat. BMI. and WHR as compared to women in the 

control diet group. 

2.3.8.2 Baseline Anthropometric and Bodv Composition: No significant 

differences in anthropometric or body composition measures were identified between the 

two diet groups at baseline. Table 2.16 includes the mean baseline measures of 

anthropometry and body composition for this study cohort as well as data on 

anthropometric measurements from the larger WHEL cohort. Our participants were 

similar to the overall WHEL study participants on these measures. 

2.3.8.3 End of Study Anthropometric and Bodv Composition: Comparison of mean 

anthropometric and body composition measures at baseline and at the end of the study 

showed a significant reduction in percentage body fat among study participants (p = 

0.03). This effect was not unique to treatment group assigned. Comparison of the end of 

study measures between treatment groups showed a significant difference of change in 
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body weight in that the intervention group lowered their weight on average from 72.2 kg 

to 70.3 kg, while the control group increased their weight from 73.3 kg to 73.8 kg (p = 

0.035). This trend was also reflected in the decreased BMI among the intervention group 

and an increased BMI in the control group by the end of the study, although statistical 

significance was not obtained. WHR. an indicator of central adiposity, and lean body 

mass showed no significant changes over time or between treatment groups. Changes in 

anthropometric and body composition measures are shown in Table 2.18. 

2.3.8.4 Adult Weight History: The reported weight history and the significance of 

changes in weight or BMI during adulthood for all subjects is presented in Table 2.19. On 

average the participants demonstrated a significant increase in body weight and BMI 

between the ages of 18 years and the time of randomization into this study. This is 

consistent with the WHEL cohort as well (252). Only 23.4% of participants reported their 

weight to be stable throughout adult life. Slightly greater than 27% reported a steady 

weight gain over adulthood and 41.6% reported their weight had increased and decreased 

in intervals of greater than 5 kg at least three times during their adult life. Only one 

participant reported a sustained weight loss during adulthood. 

2.3.8.5 Discussion: The hypothesis generated related to the effect of the dietary 

intervention on body composition was rejected based on the results obtained. Body 

weight did not change significantly during the study nor did the two treatment groups 

show differences in body weight at the end of the study. However, there was a trend 

toward weight loss in the intervention group and weight gain in the control group. It is 
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possible a longer term study may have resulted in a continuation of this trend, thus 

producing significant differences. 

Women did show a statistically significant reduction in body fat from 

baseline to end of study; however, it was independent of the dietary group assigned. The 

reduction in body fat was likely do to the fact that the women participating in the study 

were more aware of the foods they were selecting to eat and may be a result of an 

emphasis in both diet groups on reducing dietary fat intake. Increased energy expenditure 

as measured in the personal habits questionnaire could not explain the reduction in body 

fat. It is imperative to understand that although fat mass is relatively stable among adults, 

standard errors in measurement using BIA are reported at 1-3%, thus the reduction seen 

may only reflect measurement error (253). Clinical relevance of a 1% reduction is 

dependent on the individual. In other words a 1% reduction in a participant whose weight 

is 100 kg is more significant than for a women with a body weight of 50 kg. 

Weight distribution, measured as WHR, did not change significantly in 

response to the dietary intervention. Others have indicated that significant changes in 

WHR are difficult to achieve using short term dietary interventions, especially among 

individuals with upper body obesity (254). This study included a large percentage of 

overweight, postmenopausal women, who tended toward upper body obesity. 

The data regarding weight history is of particular interest based on research 

suggesting that adult weight gain may predispose women to breast cancer (26, 127. 255. 

256). A large percentage of study participants reported significant (p <0.001) weight gain 

since age 18 concurrent with significant increases in BMI. 
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Whether changes in body composition toward lower body weight and body 

fat will result in reduced breast cancer recurrence is unknown. Published studies suggest 

that elevated body weight does act as an independent risk factor for the initial 

postmenopausal breast cancer event (26) and weight loss may reduce risk (257, 258). 

2.3.9 Limitations 

The major limitation to this study was the small number of participants 

enrolled. Although the decision to enroll 30 subjects per treatment group was based on 

review of available literature, the paucity of literature specific to our hypothesis and the 

lack of clinical intervention trials among breast cancer survivors reduced the decision to 

an educated guess. Larger numbers would have allowed for a more thorough statistical 

analysis of potential confounding variables for the three hypotheses tested. Larger cohorts 

would also overcome the high degree of individual variability in immune function and. to 

a lesser extent, DNA damage measurements. Statistical estimations based on data 

collected for immune function, including standard error data, suggests that a study 

population between 111 and 152 subjects would be needed to adequately test the stated 

hypothesis. 

Another limitation of this study was dietary change and adherence. This 

cohon of women, although progressing toward the dietary goals prescribed and 

demonstrating statistically significant changes in dietary intake, were unable to make all 

the required dietary changes within the six month time span of this study. In addition, 

upon entry into the study the women demonstrated reduced dietary fat and increased fruit 

and vegetable intake as compared to the U.S. population, thus reducing the size of the 
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effect reported in previous dietary intervention studies performed on subjects consuming 

a "usual" American diet on study entry. 

Several confounding variables were included in this analysis; however. 

some were inadequately measured. One prime example was the limited data collected 

regarding physical activity and exercise which have been shown to impact upon 

immunity, oxidative DNA damage and body composition. Another variable which has 

been shown to alter immunity is stress. Measuring stress can be difficult and the tool used 

in this study—the Thoughts and Feelings Questionnaire of the Women's Health 

Initiative—has yet to be validated. 

Other factors which may alter the study results and conclusions included 

seasonal variations in biological measures. Certainly, individuals show variations in 

dietary intake and immune function related to the time of year. Since study measurements 

were completed at baseline and six months, the seasonal changes were not controlled. 

Seasonal changes in body fat and body weight as well as plasma carotenoid levels have 

also been demonstrated. 

Based on the results obtained, it is clear that a longer term study is 

warranted. In terms of the dietary intervention, providing additional time for participants 

to achieve the expected dietary change would have likely increased the dietary 

differences between the two groups and potentially the immunological and DNA end 

measures as well. An additional assessment of outcome variables at one year would have 

also helped to control for seasonal variation. 
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In terms of the immunological study, ideally three control subjects who have 

demonstrated stable NKC lysis on repeated measures over a twelve month evaluation 

period would help to identify systematic error in the analysis. In addition, if baseline and 

end study measurements had included two measures at each time point, errors in analysis 

would have been more readily identified and individual variation could have been 

included in the statistical analysis. One of the major limitations of the immunological 

study was that although the results showed increased NKC lysis at and E:T ratio of 100:1. 

interpretation in lieu of the fact that other markers did not show significant differences 

between the treatment groups, is difficult. 

The study of oxidative DNA damage was limited in its interpretation in that 

80HdG excretion is assumed to be a measure of DNA damage and yet a deficiency in 

repair enzymes potentially might also account for the reduced excretion of 80HdG. In 

addition, there is limited data in regards to the effect of physical activity, stress, or even 

ceincer therapy on 80HdG levels. 

The study of anthropometric and body composition changes in response to 

the dietary intervention was limited primarily by the fact that the intervention was not 

designed to reduce caloric intake and physical activity was not included in the 

intervention plan. In addition. BIA measurements can be altered by hydration status, 

which of significance to this population of Arizonians, particularly during the summer 

months. There are no published data regarding the effect, if any, of mastectomy or breast 

reconstructive surgery on body composition measurement using BIA. 
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Limitations in relation to the measurement of dietary intake have been 

described in detail in the nutrition literature. Clearly, there was an awareness on the part 

of study participants in the control and intervention group that dietary changes might 

improve their immune function or body composition. As was shown, this resulted in 

small dietary changes within control group participants, although on average, the changes 

did not obtain statistical significance and changes in the control diet were considerably 

smaller than those demonstrated in the intervention group. 

Finally, the ability to generalize the results of this study is limited by the fact 

that the initial and sustained change in diet suggested here would likely be difficult 

without supportive, long term nutritional and behavioral counseling. The cost-

effectiveness of this approach will need to be evaluated. Most importantly, this study is 

limited by the fact that it is unknown if the changes in immunity and DNA damage 

demonstrated here are associated with increased cancer-free survival. 

2.4 Summary and Future Directions 

2.4.1 Summary and Conclusions 

Seventy-seven women previously treated for Stage 1. II or IIIA breast cancer 

were recruited into this dietary intervention study to determine if a diet high in fruit, 

vegetables and fiber and low in dietary fat would enhance NKC-mediated immune 

response, reduce oxidative DNA damage, and promote reductions in body weight and 

body fat—potential mechanisms by which breast cancer recurrence could be reduced. 

Sixty-six women completed the intervention study. This study provided invaluable 

information regarding the ability to produce dietary change among breast cancer 
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survivors, the effect of diet on immunity, oxidative DNA damage and body composition 

among breast cancer survivors, as well as the ability to collect the biological samples 

needed to test the hypotheses generated in fi-ee-living study participants. 

The intervention diet group showed significant increases in dietary intake of 

fruit, vegetables, vegetable juice, and fiber over the course of the study. The intervention 

group also demonstrated significantly higher intake of fhiit, vegetables, vegetable juice 

and fiber than the control group at the end of six months. These dietary changes resulted 

in significantly higher intake of beta-carotene, alpha-carotene, lutein, vitamin C, and 

folate among participants assigned to the intervention diet. Dietary changes in fruit and 

vegetable intake were validated by the concurrent rise in plasma carotenoid levels seen 

only in the intervention diet group which resulted in significantly higher plasma levels of 

lutein and alpha-carotene. The conclusion can be made that the intervention used to 

create behavioral changes related to eating habits among breast cancer survivors was 

effective. 

The dietary intervention resulted in significantly higher NKC cytolytic 

activity at E:T ratio of 100:1 when compared to the control diet. However, significant 

differences in cytolytic activity were not demonstrated at the other E:T ratios measured. 

Significant differences in lytic units was also not shown; however, a trend toward 

increased lytic activity among intervention group participants as compared to control 

group participants was seen and studies including a larger number of subjects and 

repeated measures once dietary adherence is in accordance with dietary goals is likely to 

magnify the results suggested by this data. The only dietary variable shown to be 
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positively correlated with increased immunity—as measured by percentage NKC—was 

beta-carotene. No conclusions can be made regarding the effect of the dietary 

intervention on immunity beyond the conclusion that the intervention diet prescribed 

among breast cancer survivors was able to produce increased NKC cytolytic activity at an 

E;T ratio of 100:1. The other data support a trend which will need to be tested in larger 

cohorts, with repeated measures over an extended period of time. 

The more impressive results of this research are the significant effect of the 

dietary intervention, in particular increased consimiption of fruit and vegetable, on 

oxidative DNA damage. One can conclude that consumption of a diet containing greater 

than five fruit and vegetables daily and fat intake below 25% of total energy among 

breast cancer survivors will result in significant reductions of as much as 50% in 

oxidative DNA damage as measured by urinary 80HdG excretion. 

The final hypothesis tested was related to the effect of the intervention on 

body composition. The conclusion to be reached was that the intervention did produce 

significant differences in body weight but not body composition beyond what the control 

group also demonstrated. In addition, the clinical relevance of a 1% reduction in body fat 

among all study participants is questionable. Descriptive data regarding adult weight 

history was interesting and supportive of previously published reports and suggests that 

adult weight gain is of clinical relevance to increasing risk for breast cancer development. 

2.4.2 Future Directions 

To improve upon the current study and test the hypotheses more completely, 

duplication of this research using a larger study cohort is clearly necessary. A study of 
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more women would allow for more extensive statistical analysis including multivariant 

analysis controlling for variables such as menopausal status, stage of disease. Tamoxifen 

use and possibly ethnicity. Future studies should also include repeated measures of 

immune function, DNA damage and body composition changes over an extended period 

of study—with the minimum being one year to control for seasonal variations seen in 

several of the outcome variables. 

Future research should also include expanded immunological studies to 

include, at minimum, markers of T-cell activation, mitogen-response, and delayed 

hypersensitivity response. Along these same lines, measures of DNA damage should be 

expanded to include other known markers including 5-hydroxymethyluracil, measures of 

DNA strand breaks, thiobarbituric acid reactive substances, and malondialdehyde. 

Comparative effects of dietary sources of antioxidants versus dietary supplementation 

with antioxidants on both immunity and oxidative DNA damage among breast cancer 

survivors should also be assessed. 

Most importandy, continued measures of the study outcome variables among 

WHEL study participants would allow us to determine if the protective biological 

changes found can be maintained over the six year duration of the study and if 

participants who demonstrated enhanced immune function and reduced oxidative DNA 

damage also experience longer disease-free survival. 

On a larger scale, these results support the feasibility of generating significant 

changes in dietary intake at least among breast cancer survivors. The same dietary 
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intervention and the hypotheses tested here are worthy of studying in other populations of 

cancer survivors. 



112 

CHAPTER 3 

Immunological response to a plant-based diet among 
women previously treated for breast cancer 

Cynthia A. Thomson, MS, Emmanuel Akporiaye, PhD^, 
Julie A. McEarchem, PhD^, Anna R. Giuliano, PhD* ', David S. Alberts. MD'. 

Mary A. Kight, PhD"*, Janet Decker. PhD^ 

University of Arizona, Arizona Cancer Center', Arizona Prevention Center". 
Department of Microbiology and Immunology^ and Department of Nutritional Sciences^ 

Send correspondence and requests for reprints to: Cynthia A. Thomson. University of 
Arizona, Arizona Cancer Center, Room 4985A. PO Box 245024, 1515 North Campbell 
Avenue. Tucson, AZ 85724-5024. Phone: 520-626-9294. Fax: 520-626-5843, E-mail: 
cthomson(®u.arizona.edu 

Funded in part by grants from the Walton Foundation, National Cancer Institute (CA# 
69375-01-AZ) and The Ruth B. Coman Foundation. 

Running Title: Immunological response to plant-based diet 



113 

Abstract 

Each year in the U.S. 184,000 women will be diagnosed with breast cancer and 

five percent of those previously diagnosed will have a recurrence of their disease. The 

possibility that dietary change may reduce recurrence rates is currently under 

investigation (I). How diet might alter recurrence is unclear. One mechsmism to be 

considered is the augmentation of immunity by diet. The hypothesis of this dietary 

intervention study was that women previously treated for breast cancer could increase 

natural killer cell (NKC)-mediated immunity through the consumption of a diet high in 

vegetables, fhiit and fiber and low in fat. Seventy-seven women were randomly assigned 

to either the intervention or control diet. Immune function, as measured by NKC cytolytic 

activity and percentage NKC were assessed at baseline and after a six month diet 

intervention post treatment. The dietary treatment resulted in significant differences in 

fruit, vegetable, fiber and micronutrient intake between the intervention and control diet 

groups. The intervention group showed significant increzises in NKC activity at E;T 

100:1. but not lytic units. Dietary ascorbic acid, folate, lutein and alpha and beta-carotene 

intake were higher in this group but only beta-carotene was associated with an increased 

percentage of NKC. Beta-carotene or antioxidants taken as a dietary supplement were not 

associated with changes in immunity. This study supports the role of a high vegetable and 

fhiit. low fat diet in enhancing NKC immunity for women previously treated for breast 

cancer. 

Key Words 
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Background 

Each year in the U.S. 184.000 women are diagnosed with breast cancer and five 

percent of those previously treated are diagnosed with recurrent disease. Yet. little is 

known about whether consuming a healthy diet after conventional breast cancer therapy 

will be beneficial in increasing breast cancer free survival. Natural killer cells (NKC) are 

thought to be one of the body's main defenses against tumor cells based on cumulative 

research showing increased tumor incidence with NKC depletion (2). Breast cancer 

patients have been shown to have suppressed absolute numbers of NKC and reduced 

NKC activity (3. 4). However, evidence suggests that NKC activity can vary significantly 

depending on the time point in therapy at which the measurement is made. Women who 

are untreated and have early stage disease show a significantly higher level of NKC 

activity, while women who have completed chemotherapy and thus reduced the tumor 

burden show a significant reduction in NKC cytolysis (5). Reductions in NKC activity-

have been associated with certain chemotherapeutic modalities (6-8), clinical status, 

including advanced stage of breast cancer (9. 10) and estrogen receptor status (II). 

familial breast cancer (12, 13) and stress or lifestyle factors (14. 15). Reductions in T-

lymphocyte subsets, such as CD4* (T-helper) and CD8* (cytotoxic) cells have also been 

observed in this patient population (16). 
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The possibility that immunity could be augmented through diet stems from an 

early epidemiologic study which demonstrated that vegetarians have enhanced immune 

function compared with matched non-vegetarian controls (17). In the Malter cohort, 

vegetarian males had a 2-foId increase in NKC cytotoxicity over males consuming an 

omnivorous diet. Kusaka (18), and colleagues also found increases in NKC activity 

among Japanese men consuming a "nutritionally balanced" diet. However, these data 

were not statistically significant due to the low number of total subjects reporting a 

"nutritionally balanced" diet. Dietary intervention trials in which subjects are placed on 

vegetarian diets and have subsequent evaluations of immune function are virtually 

nonexistent with the exception of a small study of eight athletes (19). In this study, a six 

week vegetarian intervention was unable to achieve significant changes in immunity, 

including NKC cytolytic activity. The low number of subjects, confounding effects of 

exercise, and the short term duration of dietary intervention may have each or all 

contributed to the lack of measurable effect. 

The ability of the vegetarian diet to enhance immunity may be explained by 

several factors, one of which is increased micronutrient intake, particularly intake of 

carotenoids. In vitro studies by Prabhala et al. (20) showed that beta-carotene 

supplementation increased NKC and T-cell markers in human peripheral blood. Beta-

carotene deficient diets provided to rats also result in depressed NKC immunity (21-23). 

Others have failed to see any improvement in NKC activity with beta-carotene 

supplementation in animal models (24-26). Human studies suggest that at least for the 

elderly and specifically for the elderly with baseline micronutrient deficiencies, beta-
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carotene supplementation (as well as supplementation with vitamins and minerals to meet 

the Recommended Dietary Allowances) can improve immunity including NKC cytolytic 

activity (27-30). However, these effects are not universal and several studies have shown 

no improvement in immunity with supplemental beta-carotene or other antioxidant 

nutrients (31-33). 

Other dietary constituents have also been studied in relation to immune function. 

Increased consumption of omega 3 fatty acids resulted in improved immunity in a small 

sample of women with breast cancer (34) and a low fat diet (30% total energy) enhanced 

irrununity in a study of healthy males (35) On the other hand, diets high in 

polyunsaturated fats have been associated with immunosuppression and carcinogenesis 

(36-38). A recent report by Watson (39) suggests that pulverized vegetable extracts are 

also able to enhance immunity among elderly individuals. 

In summary, studies to date indicate that women treated for breast cancer 

generally demonstrate depressed immunity, particularly NKC immunity, which has been 

shown to be a critical factor in tumor-specific immunity. This may place women at risk 

for breast cancer recurrence. Evidence suggests that nutritional factors may augment 

immunity and therefore should be investigated as possible effective therapeutic 

interventions to reduce breast cancer recurrence. Individual nutrients including beta-

carotene and other antioxidant nutrients may play a key role, although studies to date are 

conflicting. 

The Women's Healthy Eating and Living study (WHEL) coordinated by the 

University of California, San Diego (UCSD) is currently testing the hypothesis that 
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adherence to a plant-based eating plan following conventional breast cancer therapy will 

increase disease free survival. This sub-study of the WHEL study was designed to 

investigate one possible mechanism by which a healthy diet may reduce breast cancer 

recurrence-enhancement of NKC immunity. The hypothesis being tested is that women 

who adhere to the prescribed intervention diet will show increased NKC cytolytic 

capacity as well as an increase in NKC number both of which may potentially reduce 

recurrence of disease. 

Subjects and Methods 

Subjects 

Seventy-seven women residing in Southern Arizona who had been diagnosed with 

breast cancer within the past four years were recruited to participate in this dietary 

intervention trial. Women were recruited from local oncology offices and underwent an 

eligibility screening prior to enrollment in the study. Patients were eligible if they had 

completed conventional therapy for Stage I. II or IIIA primary operable invasive breast 

cancer, were between the ages of 18 and 70. were at least six months post chemotherapy, 

were accessible by telephone, were able to commit to the intervention schedule, and had 

completed a physician evaluation within three months of randomization to confirm no 

evidence of recurrent disease. Exclusion criteria included smoking or history of smoking 

within the previous 12 months, liver or renal dysfunction, autoimmune or immune 

deficiency disease, other primary cancer within ten years, low baseline white blood cell 
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count or use of any immune altering medication or herbals including corticosteroids, 

Neupogen, anti-inflanunatory medications, echinacea, ashwaganda or garlic. 

Study Design 

Randomization 

This study was a randomized, controlled dietary intervention study. Eligible 

participants who signed an informed consent, which was pre-approved and determined to 

be in accord with ethical standards of the Human Subjects Committee at the University of 

Arizona, were randomly assigned to one of two dietary treatment groups—intervention or 

control diet. Participants were stratified by age and cancer stage. Randomization to the 

intervention or control diet was in a 1:1 ratio using a computer-generated random 

permuted block design. Randomization was centralized at the UCSD Study Coordinating 

Center, thus restricting modification of randomization assignments by local study staff. 

Intervention 

Separate three hour training sessions detailing the specific study dietary 

intervention were conducted for each of the two diet groups. All training was conducted 

by a Registered Dietitian or a Nutritional Sciences graduate student. Participants in the 

intervention diet group were educated to consume five servings of vegetables, three 

servings of fruit, 16 oz of vegetable juice, 30 gms of fiber and between 15% and 20% of 

total energy as fat daily. The intervention group received intense dietary counseling via 

telephone by trained Nutrition Counselors from the UCSD Coordinating Center. 

Participants in this diet group also attended monthly cooking classes and received 
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monthly newsletters to support their efforts to achieve and maintain study dietary goals. 

Participants randomized to the control diet were educated to consume five servings of 

fhiit and vegetables daily and were provided a review of the U.S. Dietary Guidelines and 

guidance to insure their daily intake provided 100% of all nutrients as specified in the 

RDA set by the National Research Council(40). The participants in the control diet group 

received no flirther formal dietary counseling except what was provided at the quarterly 

cooking classes they were asked to attend. A separate monthly newsletter was also 

provided to control group participants. 

Methods 

Data Collection 

Baseline and end of study immunological markers which were measured included 

NKC number, T-helper (CD4^) and cytotoxic T-cell (CD8^ numbers as determined using 

flow cytometry and NKC activity in the form of cytolysis of the K562 cell line. 

Additional data were collected regarding body weight, body mass index, adiposity. 

dietary intake of carotenoids, other antioxidant nutrients and dietary fats and fatty acids 

as well as measurement of serum carotenoids, cholesterol and triglycerides. Participants 

also provided baseline and end of study information regarding personal habits, thoughts 

and feelings and reported dietary supplement use. 

Immunological Markers 

Natural K-iller Cell Cytotoxicity Assav 

Target cells 
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The K562 cell line was acquired from the American Type Culture Collection, 

Rockville, Maryland (Cat# ATCC CCL 243 K.-562) and maintained in vitro in RPMI-

1640 medium supplemented with 10% heat-inactivated fetal bovine serum and 5.5 x 10-

5M 2- mercaptoethanol (complete RPMI). This cell line, highly sensitive to NKC killing, 

is not readily lysed by monocytes or granulocytes, and does not express markers for 

HLA. Frozen aliquots were removed from liquid nitrogen storage, thawed in a 37°C 

water bath, resuspended in 10 ml CRPMI, and centrifliged at 100 xg for 5 minutes. The 

K562 cell pellet was then resuspended in 20 ml CRPMI and placed in a 75 ml flask and 

incubated at 37°C with 7% COi. Samples were resuspended at I x lO'^/ml every other 

day using fresh CRPMI media. 

Blood mononuclear cells separation 

Blood samples were collected in two Becton Dickinson 10 ml vaccutainer cpt cell 

separation tubes containing sodium heparin anticoagulant (Cat# BD362753, VWR 

Scientific, Inc.). This tube is specifically designed for separation of peripheral blood 

mononuclear cells from whole blood using a polyester gel and a density gradient liquid. 

Blood samples were stored in a closed container at room temperature and processed 

within two hours of collection. Samples were inverted ten times and then centrifliged at 

room temperature in a horizontal rotor centrifuge for 30 minutes at 1500 xg. Three 

control samples from healthy individuals with normal NKC function were also collected 

and analyzed with each participant analysis to verify the assay performance. Biosafety 

procedures as specified in University of Arizona Risk Management policy were followed 

throughout the collection and processing. 
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After centrifiigation, mononuclear cells were collected using a Pasteur pipette and 

transferred to a 50 ml conical centriftige tube. Mononuclear cells were washed by adding 

sterile-filtered Dulbecco's Phosphate Buffered Saline (Ix) (DPBS) (Cat# 59-321. JRH 

Biosciences, Lenexa, Kansas) without calcium or magnesium. The tube was inverted five 

times to mix and then centrifuged for 15 minutes at 200 xg. The supernatant was then 

discarded, cells were resuspended in DPBS and the washing step was repeated two 

additional times. After washing, the mononuclear cells were placed in 10 ml of CRPMI 

for use in the assay. A cell count and viability assessment was completed using acridine 

orange and propidium iodide staining. Viability for all completed assays was >95%. 

^'chromium release assay 

Cytotoxicity of peripheral mononuclear cells against the K-562 cell line was 

determined using a 4 hour ^'Cr-release assay as described (41). Briefly, after assessing 

viability using trypan blue exclusion, 5 x 10"^ target K-562 cells were labeled with 100 

microliters of Na^'Cr04. The target cells were adjusted to a concentration of 5 x 10"' cells 

in 10 ml and 100 microliters were added to a 96-well plate (Falcon 3077). Peripheral 

mononuclear cells, or effector cells, collected firom each participant and three control 

subjects were diluted using CRPMI to effector to target cell ratios of 100:1, 50:1, 10:1 

and 2:1. One hundred microliters were added to each target cell sample in the 96 well 

plate. All samples were performed in triplicate. The plate was then centrifuged at 100 xg 

for thirty seconds and then incubated for 4 hours at 37°C with 7% CO2. Following the 

incubation, the plate was centrifuged for five minutes at 100 xg and 100 |xl of supernatant 

was collected from each well and the radioactivity measured in the gamma counter 
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(Pacard Cobra Gamma Counter). Spontaneous release of ^'Cr was determined from the 

supernatant of the target cells incubated with CRPMI. Total ^'Cr release was determined 

from target cells incubated with 2% Triton X-IOO. Counting is the measurement of 

radioactivity as it is released into solution secondary to lysis of the radio-labeled target 

cells. Spontaneous release was measured at less than 12% total lysis in all assays 

performed and less than 8% in 88% of the assays. 

Lysis was calculated as: Background cpm - spontaneous release cpm 
Total release cpm - spontaneous release cpm x 100 

Cytotoxicity was also expressed as lytic units/10"^ peripheral blood mononuclear cells 

needed to effect 20% cytotoxicity. 

Flow Cytometry 

Mononuclear cells were lysed by the addition of hypotonic lysing solution which 

was reversed after five minutes using DPBS. Samples were centrifliged at 150 xg for 5 

minutes and resuspended in CRPMI at a concentration of 5 x lO'^/ml. Twenty |il of the 

selected monoclonal antibodies were added to the labeled flow cytometry sample tubes 

along with 200 |il of mononuclear cells. T-cell monoclonal antibody staining included 

phycoerythrin (PE) CD3^ (Leukogate-4) with fluorosein isothiocyanate (FITC) 

conjugated CDB^ (Leu-3a). and CD3~ PE with CDS"^ FITC (Leu-2a). Isolation of the 

NKC was completed using Simultest CD3V16 756". Simultest IMK plus leucogate 

CD14'/45^ was used to isolate white blood cells from red blood cells and to fiirther 

isolate monocytes from lymphocytes and granulocytes. The Simultest control allowed for 

elimination of non-specific background and setting of an appropriate lymphocyte gate. 

All monoclonal antibodies were purchased from Becton Dickinson. Samples were placed 
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on ice and covered to avoid light exposure for 20 minutes. Samples were then washed 

with sterile water for two cycles in a Sorvall Instruments ceilwasher 2L (OrthoDiagnostic 

Systems). After washing, samples were fixed by the addition of 200 (il of 

paraformaldehyde. Samples were stored wrapped in foil under refngeration until 

analyzed. Analysis was completed within 48 hours at the Arizona Cancer Center Shared 

Resource Flow Cytometry Laboratory using two wavelength immunoflourescence on a 

FACScan flow cytometer (Becton-Dickinson). Contaminating nonlymphocytic cells were 

excluded from analysis using scatter gates. 

Dietary intake 

Dietary intake was measured using the Arizona Food Frequency Questionnaire 

(AFFQ) (42). This is a scannable 150 food/beverage item questionnaire which includes 

responses on serving sizes (small, medium and large) and frequency of intake using a 

Likert scale from >3 times daily to rarely/never. The AFFQ was completed by 

participants at baseline and at the end of the study. Analysis was completed by the 

Nutrition Core Shared Resource at the Arizona Cancer Center as described earlier (42). 

Twenty-four hour recalls were performed on all participants by the UCSD 

Coordinating Center at baseline (N = 77), a randomly selected sample of 50% of study 

participants at 6 months (N = 29) and another 50% random sample at 12 months (N = 

14). Twenty-four hour recalls were scheduled with the participant and recorded from 

telephone report for two nonconsecutive weekdays and two weekend days over a two 

week period. Recalls were analyzed using the Nutrition Data System 4.0 computerized 

database from the University of Minnesota. Dietary data firom the four 24 hour recalls 
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was used to compute a dietary adherence score in which participants were given a certain 

number of points for advancement toward each of the dietary behavior changes included 

in the overall intervention diet eating plan (1). The mean score at baseline for all 

participants in this sub-study was 247. slightly below the 302 mean of participants in the 

larger WHEL cohort. A score of zero is assigned to participants who eat no fruit and 

vegetables, >40% total energy as fat, <10 gm fiber and no vegetable juice. A score of 600 

reflected compliance to >80% of study dietary goals. Both control and intervention group 

participants were measured against the same point system. 

Plasma carotenoids 

Plasma carotenoids were measured at baseline and at the end of the study. All 

samples were collected in the Becton-Dickinson vaccutainer cpt cell separation tubes 

containing sodium heparin, kept in a closed container at room temperature and processed 

within two hours of collection. After centrifiigation of whole blood samples at room 

temperature at 1500 xg for 30 minutes. 0.6 ml aliquots of plasma were collected and 

stored frozen at -80°C until analysis. All analyses were completed at the end of the study 

in the laboratory of Dr. Cheryl Rock at the UCSD. High protein liquid chromatography 

was used to isolate five carotenoids in each sample: alpha-carotene, beta-carotene, beta-

cryptoxanthin, lycopene and lutein (43). 

Statistical analvses 

Statistical analyses were completed using SPSS version 8.0. Paired t-tests were 

used to identify significant differences in immimity and dietary variables for the two 

treatment groups. Correlational analyses were completed to identify significant 
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associations between the two dietary interventions, dietary carotenoid and antioxidant 

intake, plasma carotenoid and lipid levels, exercise, anthropometric and adiposity 

measures and immunity. Repeated measures multivariant analysis was completed to 

assess any interactive effects of serum carotenoids and lipids or dietary intake of 

carotenoids, antioxidants, fat and cholesterol in the two treatment groups over time. 

Results 

Sixty-six women completed the six month dietary intervention trial. Blood draws 

were unsuccessful for six women at baseline and two additional participants at the end of 

the study, providing fifty-eight paired samples for analysis of immune ftmction. Plasma 

carotenoids paired analysis was performed on fifty subjects. Dietary data (AFFQ) were 

completed at baseline and the end of study (six months) for sixty-three women. 

The average age of the participants at study enrollment was 52.4 years; 75% of 

participants were postmenopausal and over 40% were prescribed Tamoxifen. The 

average time since completion of cancer treatment was 17 months. The mean BMl was 

27 and the mean body weight was 72 kg. The majority were college educated Caucasians. 

Dietary Data 

Dietary data from the AFFQ and the 24 hour recalls indicated that the two diet 

groups had similar intakes of nutrients, including carotenoids, at baseline, but differed 

significantly in dietary intake by the end of the study (Table 1). Specifically, dietary data 

fi-om the AFFQ showed that the intervention diet group had significantly higher intakes 

of vitamin C, vitamin A as beta-carotene, beta-carotene, alpha-carotene, lutein, and folate 
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as compared to the control group by the end of the six month study. In addition, the 

intervention diet group consumed significantly higher total grams of fiber, fruit, 

vegetables and vegetables juice as compared to the control group at the end of the study 

(44). Dietary fat intake changed little for either diet group. 

Plasma carotenoids and lipids 

Evaluation of plasma carotenoid levels (a reflection of dietary and supplemental 

beta-carotene intake) showed that the intervention and control groups were comparable at 

baseline. At the end of the study, the between group analysis showed that the intervention 

group had significantly higher plasma levels of lutein and alpha-carotene as compared to 

the control group (p <0.039 and p <0.006, respectively). This corresponds with the 

significantly higher intakes of vegetables and vegetable juices by the intervention diet 

group reported on the AFFQs. Although plasma beta-carotene levels were not 

significantly higher among intervention as compared with control group participants at 

the time point marking the end of the study, the intervention group did show significant 

changes in plasma beta-carotene levels from baseline measure to end of study measure (F 

<0.003) while the control group did not. The intervention group also showed significant 

changes in plasma lutein (F <0.016) and alpha-carotene (F <0.004). Table 2 shows the 

mean plasma carotenoids levels for the two diet groups at baseline and six months as well 

as the significance of the interaction between plasma carotenoid levels for the two diet 

groups as they transitioned fi-om their normal diet (baseline) to the intervention diets (end 

of study). 

NKC Cvtotoxicitv 
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Analysis of baseline NKC activity against K562 cells showed equal cytotoxicity 

for the intervention and control diet participants at baseline. A significant correlation 

between NKC number and percent cytolysis (r = 0.618, p <0.01. 2-tailed) supported the 

reliability of the Cr^' cytolytic assay in measuring NKC activity. Comparison of NKC 

cytolysis at the end of the six month dietary intervention showed that the treatment group 

had significantly higher NKC activity at the 100:1 effector to target ratio (p = <0.04. 

conditional change score analysis), but not at the other E:T ratios measured. Figure 1 

illustrates the mean percent lysis for the treatment and control groups at the four E:T 

ratios assessed in this cohort. Lytic units, which standardize measures by calculating 

effector cells required to mount a cytolysis of 20% were calculated for each participant's 

baseline and end of study ^'Cr cytolysis assay. Although statistical significance was not 

obtained, the mean lytic units at the end of the study were 128.6 for the intervention 

group and only 69.6 for the control group; however, intervention subjects also started 

with a higher (but not significant) cytolytic measure at baseline (Figure 2). A pattern of 

higher NKC cytolytic activity for participants moving toward a more plant-based diet was 

demonstrated and became more apparent when participants were grouped by dietary 

adherence score (adherence >250 points or adherence <250 points) as well as when 

grouped as high consumers of fhiit and vegetables (>5 servings/day) or low consumers 

(<5 servings/day) (Figure 3). Of interest to the analysis is the fact that those entering the 

study with lower NKC lysis activity were more likely to show improvement over the 

course of the study (Table 3). 
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Flow cytometry analysis showed no significant differences in T-ceil subset 

percentages for the two diet groups at baseline or at the end of the study (Table 4). The 

higher percentage of NKC in the intervention diet group at the end of the study did not 

obtain significance, but possibly contributed to the significant difference seen in NKC 

activity at E:T ratio 100:1 between the two diet groups. 

Dietary factors associated with immune function 

Single time point measures of dietary intake at baseline and at the end of the study 

were not associated with measures of immimity in this study population. Despite the 

increase in NKC percentages change scores, vitamin A fi^om beta-carotene and beta-

carotene and other dietary carotenoids. were not associated with changes in NKC activity. 

Dietary intake of the antioxidant nutrients vitamin E and C measured at the end of the 

study using the AFFQ data also were not associated with changes in immune 

function—percentage CD4'", CD8"^ or CD16V56"^ as well as cytolytic capacity. Finally, 

dietary intake of folate was not associated with enhanced immune flinction. 

Analysis of the possible relationship between supplemental rather than dietary 

carotenoid or antioxidant intake and immunity was also assessed. Supplemental 

carotenoids and antioxidants, generally consumed as beta-carotene, vitamin C. vitamin E 

or antioxidant-enriched multivitamin supplements, were not associated with immune 

enhancement or suppression with the exception of seleniimi supplementation which was 

associated with an increased percentage of cytotoxic T-cells (CDS"^) (r = 0.318, p = 0.03) 

(data not shown). Specific dosage levels of these nutrients were not analyzed. 
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Neither end study plasma carotenoids nor changes in plasma carotenoid levels 

during the study were associated with either end study or changes NKC percentages or T-

cell subset percentages. NKC cytolytic capacity was also not associated with plasma 

carotenoid concentrations (Table 5). 

Discussion 

The results of this randomized, controlled dietary intervention trial also indicated 

that when adherence to the intervention diet is high and consumption of fruit and 

vegetables is >5 servings/day, NKC-mediated cytolytic activity against K-562 cells at the 

E:T ratio of 100:1 is significantly higher. The results also indicated that significant 

increases in beta-carotene-rich food intake had the strongest potential for increasing NKC 

percentages in this population of breast cancer survivors. The augmentation of immunity 

against breast cancer associated with the consumption of beta-carotene rich foods 

supports previous work by Potischman and colleagues who showed significantly lower 

plasma beta-carotene levels among women with newly diagnosed breast cancer (45). 

Odds ratios for breast cancer have also been shown to be significantly decreased with 

high beta-carotene intake (46). 

Over six months, the intervention group significantly increased vegetable and 

fiber intake as well as intake of several micronutrients including ascorbic acid and folate 

and the carotenoids, alpha and beta-carotene and lutein. However, the dietary changes 

were not as large as anticipated during study design. Analysis of dietary change among 

several six month cohorts enrolled in the Women's Healthy Eating and Living study 
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(WHEL. 1995-1998) reveals that the majority of participants in this sub-study were part 

of the single WHEL cohort with the slowest advances toward dietary goals among all 

cohorts measured. The etiology of this "slowing" of change was determined to be due to 

changes in study personnel who were employed to assist the participants in attaining and 

maintaining dietary goals. This finding is of scientific relevance in that small 

improvements in immunity which were achieved might have been larger if recruitment 

occurred at any other time point in the WHEL study. Twelve month adherence scores 

tabulated on a small number of women in this sub-study showed significant 

improvements in attaining study goals between months six and twelve (scores of 406 and 

610. respectively). Based on the fact that the control group adherence score was 

significantly lower than the intervention group at twelve months (p <0.015) for the 14 

participants measured, it also might hold true that the NKC immunity would also be 

significantly different. This finding supports the need for repeated measurements of 

immunity at later time points to provide a clearer explanation of the specific dietary 

components which may enhance (or suppress) immune function among women 

previously treated for breast cancer. 

Importantly, the lack of association with beta-carotene and immunity found here 

contradicts previously published work (47) which indicated that beta-carotene 

supplements induce NKC cytolytic activity; however, they are consistent with another 

beta-carotene supplementation trial in healthy males and females conducted by Ringer 

(31) which showed no effect. The fact that no specific nutrient was associated with 

increased NKC immunity suggests that other components of the foods such as 
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phytochemicals acting synergistically (or a combination thereof) may be essential to 

augmentation of the immune system. It is also noteworthy that women who entered the 

study with higher plasma beta-carotene and dietary ascorbic acid intake showed smaller 

changes in NKC activity and NKC number, respectively, during the study, supporting 

previous work by Chandra where elderly with baseline micronutrient deficiencies showed 

the greatest improvements in immune function in response to an antioxidant-enriched 

multivitamin supplement (27). In addition, the findings indicate that women with lower 

immunity on study entry may be more responsive to dietary interventions to augment 

immunity than those who enter study with normal immune function. 

Several potential confounding variables exist which may also alter the findings of 

this study. Previous studies have shown that stress (14), chemotherapeutic regimes. 

Tamoxifen (6), family history (12) and advanced disease (9) have each been shown to 

influence NKC immunity. The study population was randomly selected and stratified by 

age and cancer stage to help reduce confounding effects of two of the variables and the 

others were not shown to be significantly associated. Collection of immunological end 

points on larger numbers of women participating in the WHEL study will allow for these 

additional factors to be more adequately assessed and controlled. 

In summary, in this randomized, controlled trial the dietary intervention was able 

to produce significant improvement in NKC activity at an E:T ratio of 100:1 in response 

to a high vegetable, fhiit and fiber, low fat eating plan. Women randomized to the 

intervention diet showed significant improvements in dietary carotenoid, ascorbic acid 

and folate intake as well as significant increases in serum levels of alpha and beta-
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carotene and lutein during the six month intervention. Why the dietary treatment groups 

did not differ significantly in other immune measures is unclear, but is at least partially 

explained by the large standard deviations seen in both the dietary data (indicating wide 

variance in individual adherence to dietary protocol) and immune markers. These wide 

variations warrant the study of much larger cohorts in order to adequately test the 

hypotheses. Serial measures of immune fimction over an extended period of time and 

expanded beyond NKC immunity to include mitogen response. B-cell immunity and ILR 

as a marker of activated T-cells, in this cohort and additional WHEL cohorts are 

necessary before a definitive association between the diet and enhanced immunity can be 

confirmed. Finally, longitudinal data of this nature will be instrumental in identifying one 

mechanism by which the WHEL intervention diet may reduce breast cancer recurrence. 
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Table 1 Nutrient intake at the end of a six month dietary intervention trial for breast 
cancer survivors following the intervention (N = 28) or control (N = 35) diet® 

Paired t-test 
Nutrient'' Mean ± SD (2-tailed) 

Energy (kcal) 
Intervention 1896.70 ± 658.39 0.594 
Control 1774.08 ± 1055.84 

Beta-carotene (jig) 
Intervention 21573.57 ± 18508.25* <0.001 
Control 5733.06 ± 6924.32 

Alpha-carotene (|ig) 
Intervention 7288.73 ± 7502.50* <0.001 
Control 1337.56 ±2920.51 

Lutein (|j.g) 
Intervention 6458.15 ± 5245.12** 0.005 
Control 3164.70 ±2712.63 

Lycopene (|ig) 
Intervention 4751.47 ± 3646.47 0.909 
Control 4875.59 ± 4672.70 

Vitamin C (mg) 
Intervention 286.22 ± 144.57** 0.01 
Control 197.64 ± 112.28 

Vitamin E (mg alpha-TE) 
Intervention 7.90 ±3.19 0.068 
Control 6.33 ± 3.44 

Folate (|ag) 
Intervention 430.44 ± 202.25** 0.01 
Control 312.53 ± 150.17 

Dietary fiber (gm) 
Intervention 33.30 ± 16.57*** 0.033 
Control 24.09 ±13.25 

*p = <0.001; **p = 0.01; ***p<0.05 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Nutrient intake based on dietary sources, excludes any intake associated 
with dietary supplement use 
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Table 2 Plasma carotenoids for breast cancer survivors in the dietary intervention 
(N = 22) and control {N = 28) groups over the course of the study 
(baseline and end of study)" 

Plasma Level 
Baseline 

Mean ± SD 

End of 
Study (6 months) 

Mean ± SD 

RM ANOVA' 
Significance 

F test (2-tailed) 

Lutein 
Intervention 
Control 

Beta-crytozanthin 
Intervention 
Control 

Lycopene 
Intervention 
Control 

Alpha-carotene 
Intervention 
Control 

Beta-carotene 
Intervention 
Control 

0.283 ±0.18 
0.268 ±0.14 

0.140 ±0.11 
0.127 ±0.06 

0.602 ± 0.35 
0.492 ± 0.30 

0.136±0.10 
0.156±0.14 

0.554 ± 0.57 
0.841 ± l.OI 

0.39 ± 0.28* 
0.26 ±0.14 

0.20 ± 0.20 
0.13 ±0.07 

0.59 ±0.33 
0.51 ±0.34 

0.46 ± 0.37** 
0.19 ±0.29 

1.03 ±0.63 
0.81 ±0.87 

0.01 

0.119 

0.531 

0.003 

0.003 

* p <0.05; ** p <0.01 for student t-test differences between treatment groups at 
the end of study 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Plasma carotenoids measured in [imol/L 

c = Repeated measures multivariant analysis of treatment group x plasma carotenoid 
level X pre-versus post-measurements 
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Table 3 Change in NKC lysis (100:1) based on quartile of NKC lysis (percentage) 
at study entry® 

Quartile of Mean Standard 
NKC lysis" Difference Error Significant 

1.00 2.00 5.61 6.62 1.000 
3.00 22.82* 6.34 0.004 
4.00 23.14* 6.23 0.003 

2.00 1.00 -5.61 6.62 1.000 
3.00 17.22 6.82 0.087 
4.00 17.53 6.71 0.070 

3.00 1.00 -22.82* 6.34 0.004 
2.00 -17.22 6.82 0.087 
4.00 0.31 6.44 1.000 

4.00 1.00 -23.14* 6.23 0.003 
2.00 -17.53 6.71 0.070 
3.00 -0.31 6.44 1.000 

* Mean difference is significant at the 0.05 level 

a = Bonferroni. multiple comparisons 

b = Quartiles of NKC lysis at baseline: I = lowest, 4 = highest 
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Table 4 Mean T-cell and NKC percentages of breast cancer survivors before and 
after a six month plant-based or control diet® '' 

Cell Marker/ Baseline End of Study 
Study Group Mean ± SD p-vaiue*^ Mean ± SD p-value'' 

CD4" 
Intervention 29.7 ± 17.5 0.381 37.8 ± 18.4 0.662 
Control 33.2 ± 15.5 37.0 ±18.1 

CD8" 
Intervention 11.4 ±11.4 0.754 12.4 ±9.0 0.404 
Control 12.2 ± 8.4 10.2 ±7.7 

CD16"/CD56* 
Intervention 19.5 ± 12.6 0.262 22.1 ± 13.9 0.378 
Control 16.5 ± 9.2 18.0 ± 8.5 

CD4^ = T-helper cells; CD8" = T-cytoxic cells; CD16*/CD56" = NKC 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Measured using flow cytometry analysis 

c = t-test for equality of means by dietary treatment group 

d = Conditional change score, controlling for baseline values, 2-sided 
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Table 5 Association between change in CD167CD56" percentage and cytolytic activity and 
selected dietary and circulating nutrient concentrations at post-test among breast cancer 
survivors (N = 55) enrolled in a high fruit and vegetable, low fat dietary intervention trial 

Correlation Coefficient p-value 
(Pearson's) (Significance) 

Diet 
Beta-carotene (jig) 

NKC% -0.124 0.37 
NKC lytic activity -0.030 0.83 

Vit. A from beta-carotene (|ig) 
NKC% -0.135 0.33 
NKC lytic activity -0.029 0.83 

Alpha-carotene (ng) 
NKC% -0.139 0.31 
NKC lytic activity -0.064 0.64 

Lutein (ng) 
NKC% -0.092 0.50 
NKC lytic activity -0.089 0.51 

Lycopene (jig) 
NKC% -0.048 0.73 
NKC lytic activity -0.160 0.91 

Vit. C (mg) 
NKC% -0.073 0.60 
NKC lytic activity -0.071 0.60 

Vit. E (alpha-toe equiv mg) 
NKC% -0.038 0.78 
NKC lytic activity -0.670 0.62 

Folate (|ig) 
NKC% -0.062 0.65 
NKC lytic activity -0.042 0.76 

lasma 
Lutein (|ig) 

NKC% -0.092 0.95 
NKC lytic activity -0.100 0.45 

Beta-cry pto.xanth i n 
NKC% 0.072 0.61 
NKC lytic activity 0.031 0.82 

Lycopene ((ig) 
NKC% -0.028 0.84 
NKC lytic activity -0.109 0.42 

Alpha-carotene (|ig) 
NKC% -0.067 0.63 
NKC lytic activity -0.127 0.34 

Beta-carotene 
NKC% -0.110 0.42 
NKC lytic activity -1.120 0.37 
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Abstract 

Seventy-seven breast cancer survivors who are participating in the Women's 

Healthy Eating and Living study (WHEL) were recruited to evaluate the effect of the 

WHEL dietary interventions on DNA damage (1). Women were randomized to one of 

two dietary plans. Group 1 consumed five servings of vegetables, three servings of fruit, 

16 oz of vegetable juice and 15% of total energy as fat daily and Group 2 consumed a 

total of five servings of fhiit and vegetables daily for six months. Twenty-four hour urine 

samples were collected at baseline and at six months. Urine was analyzed using an 

ELISA assay developed by Gen-Ox, Inc. for urinary 8-hydroxy-2-deoxyguanasine 

(80HdG). Elevated urinary excretion of this adduct indicates increased oxidative damage 

to DNA. Women consuming more than five servings of fruit and vegetables daily were 

shown to have significant reductions in 80HdG excretion. Diets high in fat, saturated fat 

and meat resulted in elevated DNA oxidative damage. There was a significant inverse 

association between dietary antioxidant and carotenoid intake including vitamin A and C. 

folate, lutein and alpha or beta-carotene and 80HdG excretion. This same protective 

effect was not seen with the use of antioxidant or carotenoid supplements. Therefore, 

women previously treated for breast cancer may show reduced oxidative damage to DNA 

if adherent to a diet high in fhiit and vegetables and low in total and saturated fat. 

Whether the reduction in oxidative damage will be associated with reduced breast cancer 

reciurence remains to be determined. 

Key Words 
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vegetables 

Background 

There are over 2.5 million women living with breast cancer in the U.S. today. 

Those who have been treated for their disease are looking for answers as to how they 

might prevent recurrent disease. Brezist cancer is thought to occur through a multistep 

carcinogenesis pathway similar to that described by Vogelstein and colleagues for colon 

cancer (2). Structural modifications in DNA are a primary element of this model. One 

mechanism by which DNA damage occurs is the oxidative damage resulting from 

elevated levels of reactive oxygen species (ROS) which have been shown to cause 

malignant transformation in mammary cells (3-5). Oxidative DNA damage has been 

associated with reduced life span and increased cancer incidence (6). Oxidative damage 

associated with ROS production can result in alterations in DNA base sequence or 

alterations in DNA methylation which potentially lead to cancer (7, 8). Dietary 

constituents, including carcinogens and anticarcinogens, have been shown to alter ROS 

production (9). 

8-hydroxy-2-deoxyguanasine (80HdG) is a known DNA adduct which is 

produced at high levels in response to ROS-induced DNA damage (10). 80HdG lesions 

in DNA may be excised by DNA repair enzymes, undergo apoptosis, or introduce a more 

permanent mutation into the DNA structure leading to cancer (11, 12). The 80HdG 

lesions which are successfully excised to repair the damaged DNA enter the circulation 



150 

and are excreted in the urine where they may be measured (13, 14). Therefore, the 

measurement of 80HdG in urine provides a relevant biomarker of DNA oxidative 

damage in humans (15). 

Clinical studies which have evaluated SOHdG levels as an indicator of DNA 

oxidative damage have shown that levels of this adduct did correlate positively with 

oxidative stress. Tobacco smoke is one significant source of ROS. In smokers, urinary 

SOHdG excretion is consistently elevated by as much as 50% above non-smokers {16. 

17). This elevation can also be demonstrated among workers exposed to environmental 

tobacco smoke (18). 

Diet has also been shown to influence urinary SOHdG excretion. In a recent study 

by Pool-Zobel et al., healthy, non-smoking males showed a significant reduction in 

SOHdG as a result of a two week carrot juice intervention (19). Vitamin C has been 

shown to have a negative association with SOHdG excretion while high carbohydrate 

diets tend to increase urinary excretion of this DNA adduct (20). Others have seen no 

association between dietary antioxidant intake, including vitamins C. A. E and beta-

carotene and SOHdG excretion when a standard unrestricted and unsupplemented diet 

was consumed (16). 

The excretion of the DNA adduct SOHdG has also been evaluated among breast 

cancer patients as has the tissue concentration in normal and malignant breast biopsies. In 

research by Tagesson et al. cancer patients were shown to have significant elevations in 

urinary SOHdG upon cancer diagnosis and after conventional therapies (21). This 

analysis included twenty two breast cancer patients who were awaiting treatment whose 
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mean excretion was 56% greater than normal, healthy women. In a separate analysis 

which did not include breast cancer patients, a general sample of cancer patients showed 

consistently higher rates of 80HdG excretion which was associated with reported 

increased severity of toxic side effects of the chemotherapy (21). The 8-oxo-7.8-

dihydrodeoxyguanosine triphosphatase gene, which is a measure of response to oxidative 

stress available from breast tissue samples, has also been shown to be elevated by as 

much as 85% in women with breast cancer (22). The elevation in this gene is not only 

associated with increased oxidative stress but also increased urinary excretion of 80HdG. 

80HdG can also be isolated from breast tissue samples. In a report by Musarrat et al.. 

patients with malignant disease were shown to have an almost 10-fold increase in 

80HdG levels. Although age and smoking status were not relative markers of oxidative 

damage in this population, women with estrogen receptor positive tumors did 

demonstrate higher 80HdG mutagenic lesions (23). 

Only two studies have investigated the relationship between diet and oxidative 

DNA adduct formation among women at high risk for breast cancer. In the first, Djuric 

and coworkers showed a significant reduction in the formation of 5-hydroxymethyluracil. 

measured in peripheral blood, in response to a dietary prescription of 15% total energy 

consumption as fat (24). Follow-up analysis on this same cohort revealed that women 

consuming higher intakes of cooked vegetables had lower adduct formation while women 

consuming higher quantities of beef and pork had elevations in 5-hydroxymethyluracil 

(25). 
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The Women's Healthy Eating and Living (WHEL) study was initiated in 1993 in 

an effort to determine what role diet may play in reducing breast cancer recurrence (26). 

Currently over 1400 women are participating in this multi-centered, randomized dietary 

intervention trial which will determine if a diet high in fhiit. vegetables and fiber and low 

in fat is an effective clinical modality to reduce breast cancer recurrence. This research is 

a sub-study of the WHEL study which was designed to further explore the relationship 

between diet and breast cancer recurrence through assessment of oxidative DNA damage 

levels among women participating in the WHEL study. The current research 

hypothesized that women previously treated for breast cancer who consumed high intakes 

of vegetables and fhiits and low intake of dietary fat would show significant reductions in 

80HdG excretion, and therefore oxidative DNA damage, as compared with women 

drawn from the same population who continued to consume their usual diet. 

Subjects and Methods 

Subjects 

Seventy-seven women residing in Southern Arizona who had completed therapy 

for breast cancer within the past four years were recruited to participate in this dietary 

intervention trial, a sub-study of the multi-center WHEL study. Women were recruited 

from local oncology offices and underwent an eligibility screening prior to enrollment in 

the study. Patients were eligible if they had completed conventional therapy for Stage I. II 

or IIIA primary operable invasive breast cancer, were between the ages of 18 and 70. 

were at least six months post chemotherapy, were accessible by telephone, were able to 
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commit to the intervention schedule, and had completed a physician evaluation within 

three months of randomization to confirm no evidence of recurrent disease. Exclusion 

criteria for this sub-study included smoking or history of smoking within the previous 12 

months, liver or renal dysfunction, immune dysfiinction, or inability or unwdllingness to 

collect a 24 hour urine sample. 

Randomization 

The WHEL study is a randomized, controlled dietary intervention study. Eligible 

participants who signed an informed consent which was pre-approved and determined to 

be in accord with ethical standards of the Human Subjects Committee at the University of 

Arizona, were randomly assigned to one of two dietary treatment groups—intervention or 

control diet. Participants were stratified by age and cancer stage. Randomization to the 

intervention or control diet was in a 1:1 ratio using a computer-generated random 

permuted block design. Randomization was centralized at the University of California. 

San Diego (UCSD) Study Coordinating Center, thus restricting modification of 

randomization assignments by local study staff. 

Methods 

Intervention 

Separate three hour training sessions detailing the specific study dietary 

intervention were conducted for each of the two diet groups. All training was conducted 

by a Registered Dietitian or a graduate of the Nutritional Sciences Program at the 

University of Arizona. Participants in the intervention diet group were educated to 
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consume five servings of vegetables, three servings of fruit, 16 oz of vegetable juice. 30 

gms of fiber and between 15% and 20% of total energy as fat daily. The intervention 

group received intense dietary counseling via telephone by trained Nutrition Counselors 

from the UCSD Coordinating Center which applied social cognitive theory to enhance 

motivation (27). Participants in this diet group also attended monthly cooking classes and 

received monthly newsletters to support their efforts to achieve and maintain study 

dietary goals. Participants randomized to the control diet were educated to consume five 

servings of fruit and vegetables daily and were provided a review of the U.S. Dietary 

Guidelines and guidance to insure their daily intake provided 100% of all nutrients as 

specified in the RDA set by the National Research Council (28). The participants in the 

control diet group received no fiarther formal dietary counseling except what was 

provided at the quarterly cooking classes they were asked to attend. A separate monthly 

newsletter was also provided to control group participants. 

Data Collection 

Baseline and end of study (six month) measurements of urinary 80HdG were 

performed on all study participants. Additional data were collected regarding body 

weight, body mass index, adiposity, dietary intake, and reported dietary supplement use. 

Biological measurements of serum carotenoids, cholesterol and triglycerdies were 

completed at baseline and at the end of the study. Participants also provided baseline and 

end of study information regarding personal habits and thoughts and feelings in 

questionnaire format. 

Urinary 8QHdG measurement 
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Subjects were instructed to collect a 24 hour urine sample in a dark plastic 

collection bottle. Toilet collection bins were provided to each participant to expedite 

collection. All urine was maintained under refrigeration and transported in an iced cooler 

to our clinic. Subjects were asked to refrain from alcohol, all dietary supplements. heav\ 

exercise and sun exposure for 48 hours prior to and during the collection process. Once 

collected, the urine was vigorously mixed and a 3 ml urine aliquot was placed in -80°C 

storage. Once all samples were collected for the entire study period, samples were mailed 

on dry ice. Federal Express to Gen-ox Laboratories, Baltimore, Maryland for analysis. 

Urinary creatinine was also completed to standardize the level of 80HdG for urine 

concentration. Samples were analyzed using an immunoaffinity chromatography-

monoclonal antibody-based enzyme-linked immunosorbent assay (ELISA) as previously 

published (29). Repeated measurements of multiple aliquots from a single participant 

revealed consistency of within 7%, similar to findings of other researchers (21). 

Dietary intake 

Dietary intake was measured using the Arizona Food Frequency Questionnaire 

(AFFQ) (30). This is a scannable 150 food/beverage item questionnaire which includes 

responses on serving sizes (small, medium and large) and frequency of intake using a 

Likert-type scale from >3 times daily to rarely/never. The AFFQ was completed by 

participants at baseline and at the end of the study. Analysis was completed by the 

Nutrition Core Shared Resource at the Arizona Cancer Center using the Nutrition Data 

System 4.0 computerized data base from the University of Mirmesota (Minneapolis. 

Minnesota). 
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Statistical analyses 

Statistical analysis was completed using SPSS version 8.0. Independent sample 

and paired t-tests were used to identify significant differences in 80HdG excretion levels 

and dietary variables for the two treatment groups. Pearson's correlational analyses were 

completed to identify significant associations between the two dietary interventions and 

dietary intake by food group, fat, saturated fat, carotenoid and antioxidant intake, and 

urinary 80HdG excretion. Repeated measures multivariant analysis was completed to 

assess any interactive effects of dietary intake, treatment group and 80HdG excretion 

over time. 

Results 

For this sub-study of 80HdG excretion, 24 hour urine samples were successfully 

collected for 67 subjects at baseline and 63 subjects at the end of the study. Paired 

samples were available for 58 subjects. Age, ethnicity, treatment with chemotherapy 

and/or radiation therapy, use of Tamoxifen and menopausal status were similar for the 

two dietary intervention groups (31). Several other factors were also assessed to 

determine potential associations with increased DNA damage. Age, exercise. Tamoxifen 

use. menopausal status and time since last chemotherapy treatment all showed no 

association with SOHdG levels in the women pcirticipating in this study. 

Dietary intake 

As previously reported, both dietary groups reported similar intakes of 

macronutrients and micronutrients at the beginning of the study (31) as measured by the 
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APFQ. The only exception was that the intervention group did demonstrate a 

significantly higher intake of fhiit intake at study onset as compared with the control 

group. By the end of the study, the intervention diet group was consuming significantly 

more vegetables, fruit and vegetable juice, and comparable amounts of meat, total fat and 

saturated fat (Table 1).Vitamin A. beta-carotene, alpha-carotene, lutein, vitamin C and 

folate intake were all significantly higher in the intervention group as compared to the 

control diet group at the end of the study, a reflection of the increased vegetable and 

vegetable juice intake. 

Urinary 80HdG excretion 

In our study population the overall mean urinary BOHdG at baseline was lO.I ± 

10.1 ng/ml, well within the normal range of 0 to 49 ng/ml established using the ELISA 

assay (Gen-Ox Laboratories, 1998). Independent sample t-tests and conditional change 

score analysis (controlling for baseline values) showed that the intervention group 

demonstrated a significantly lower urinary 80HdG excretion as compared to the control 

diet group at the end of the study (p < 0.05). Table 2 provides data regarding treatment 

group comparisons for 80HdG at baseline and end of study. The reduction in 80HdG 

between baseline and the end of the study in the intervention group ranged between 27% 

and 34% depending on the specific 80HdG measurement. The 80HdG levels for the 

control group participants were stable based on the comparison of baseline and end of 

study measurements. In addition, at the end of the study values for 80HdG were, on 

average. 36% lower for the intervention group than the control group. 
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SOHdG data were further analyzed using vegetable and fruit consumption as the 

grouping factor (group 1 <5 servings/day; group 2 >5 servings/day). In this case, baseline 

SOHdG levels showed no significant differences between groups. The t-test and 

conditional change score analysis performed on end of study data which compared high 

vegetable and fhiit consumption to low vegetable and fruit consumption showed even 

stronger significance between groups for SOHdG levels (Table 3). This analysis indicated 

that the end of study SOHdG levels were between 41 and 53% lower for high fruit and 

vegetable consumers as compared to the low consumers, depending on the SOHdG 

measure tested. Analysis of quartiles of fruit and vegetable intake and SOHdG excretion 

showed a dose-response indicating that as fruit and vegetable consumption increased 

o.xidative DNA continued to decrease accordingly (Figure 1). 

To test the association between dietary intake of selected micronutrients. as well 

as macronutrients and dietary food groups and SOHdG, a Pearson's correlation 

coefficient analysis was completed. Table 4 summarizes the associations found and the 

significance levels of each. Several dietary components showed a statistically significant, 

inverse association with urinary SOHdG excretion, including fruit, vegetable juice, 

vitamin A as beta-carotene, beta-carotene, alpha-carotene, lutein, vitamin C. and folate. 

Positive correlations were shown for meat, total fat and saturated fat intake. Correlation 

coefficients greater than 0.3 were seen for fruit, vegetable juice, meat and saturated fat 

and vitamin A as beta-carotene, other significant correlation coefficients ranged between 

0.243 and 0.29S. 
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Baseline assessment of supplement use showed that 54 subjects were regularly 

consuming dietary supplements. Of particular interest was the role of the antioxidants, 

folic acid and vitamin A supplements in reducing oxidative DNA damage. Average 

supplementation levels were assessed at study entry to be 831 mg vitamin C, 448.0 mg 

vitamin E. 7552 |ig beta-carotene, and 354 jag folic acid. No significant changes in 

supplementation levels for these nutrients were identified over the course of the study. 

The two dietary treatment groups had similar dietary supplementation patterns with the 

exception of vitamin E intake at the end of the study which was significantly higher for 

the control group (321 versus 540 mg). Interestingly, control group participants were 

more likely to supplement their diets with beta-carotene and did so at a level slightly 

higher than the intervention group subjects (7092 p,g and 5454 ng, respectively). In 

contrast to the protective role of several of the micronutrients consumed in the diets of 

the study participants, intake of the same nutrients taken as dietary supplements (diet plus 

supplements) did not show statistically significant associations with 80HdG excretion 

(data not shown). 

Discussion 

The results of this study suggest that consumption of a diet high in fruit, 

vegetables, vegetable juice and low in fat and saturated fat will reduce DNA oxidative 

damage in women previously treated for breast cancer. The current research is unique in 

that the assessment of oxidative DNA damage was made in a cohort of women who had 

been treated for breast cancer five to 42 months prior to enrollment in the study. 
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One of the leading findings of this study was the large number of associations 

seen between dietary intake and oxidative DNA damage as measured by 80HdG. Dietary 

fat, saturated fat, cholesterol and meat intake all showed a positive association with 

80HdG levels indicating a role for these foods in oxidation of DNA molecules in vivo. 

This finding supports work by Djuric which showed a significant reduction in the 

formation of another DNA adduct. 5-hydroxymethyluracil, in women at risk for breast 

cancer who consumed a fat-restricted diet (24). In contrast, dietary intake of fruit and 

vegetable juice as well as several of the micronutrients and carotenoids contained in fmit. 

vegetables and vegetable juice were inversely associated with SOHdG excretion 

supporting a protective effect. The Djuric cohort demonstrated similar protection with the 

consumption of cooked vegetables (25). The indication from these data were that the 

dietary intake of several key micronutrients and carotenoids may be essential to reducing 

oxidative DNA damage as measured by urinary excretion of SOHdG in this patient 

population. 

It is important to note that the micronutrient associations with reduced SOHdG 

excretion were in the context of a whole foods dietary intervention. This supports the 

synergistic role among micronutrients and macronutrients, as well as phytochemicals 

contained in plant foods, in the reduction of oxidative DNA damage. Taking dietary 

supplements of vitamin C. E. beta-carotene and folic acid did not result in the same 

protective effects, at least among this cohort of women previously treated for breast 

cancer. Others have shown a reduction in oxidative DNA damage with a combined 

supplement of vitamins C, E and beta-carotene (32, 33). 
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Although there is no RDA for beta-carotene, supplementation trials have used a 

doses of 10 mg or more daily to evaluate treatment effects associated with health. In this 

cohort, the average level of beta-carotene intake at the end of the study was 20.5 mg with 

13.8 mg derived from the diet and the remainder from supplements. It is feasible that 

other food components found in beta-carotene rich foods played a central role in reducing 

oxidative damage since dietary intake was inversely associated with DNA oxidative 

damage and the addition of beta-carotene supplements was not. In addition, results of 

beta-carotene supplementation trials in smokers suggest that supplemental beta-carotene 

may have pro-oxidant effects (34, 35) and thus supplementation even in this study 

population may have negated the antioxidative response seen with dietary intake. Animal 

research has suggested that beta-carotene is more likely to act as a pro-oxidant in the face 

of inadequate alpha-tocopherol intake (36). This study does not support a pro-oxidant 

effect for beta-carotene from food sources perhaps due to the adequacy of vitamin E 

intake from diet and supplements among study participants. 

The results do lend support to the argument that a healthy diet is a more 

appropriate clinical intervention to reduce oxidative DNA damage than are dietary 

supplements. Future research will need to assess this issue more thoroughly evaluating 

80HdG excretion among participants consuming diets high or low in alpha-tocopherol or 

other antioxidant nutrients. Interestingly. Loft et al. was unable to show an association 

between dietary intake of antioxidants and reductions in SOHdG excretion (16); however, 

his study measured this association in a population of healthy women consuming their 



162 

usual diet, not women treated for breast cancer who were undertaking significant dietary 

change. 

As was shown in this study and others, dietary fat is associated with increasing 

SOHdG levels generally thought to result from lipid peroxidation in the metabolism of 

dietary fat. Protein in the form of meat is also implicated as a source of oxidative stress 

by this author and Djuric (25). Whether this is a result of protein or some other dietary 

constituent such as iron remains to be clarified since iron is found in higher 

concentrations in meat, including red meat, and is biologically reduced releasing free 

oxygen species to damage DNA. Further exploration is warranted, including an 

assessment of the impact of a high iron diet on SOHdG excretion. 

Of clinical relevance here is that elevated SOHdG excretion among women who 

have completed therapy for breast cancer may be effectively reduced with the 

consumption of a plant-based diet. Although this relationship must be tested in larger 

populations before clinical recommendations can be formulated, it would be prudent for 

women previously treated for breast cancer to consume greater than five servings of fruit 

and vegetables daily. More important; however, is whether this reduction in DNA 

damage can be maintained over time and whether it will contribute to an overall 

reduction in breast cancer recurrence. Serial measurements of SOHdG from diagnosis 

through treatment and throughout the four year dietary intervention of the WHEL study 

would provide valuable insight as to the use of SOHdG as a prognostic indicator for 

breast cancer patients. 
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Table 1 Dietary intake by food group at baseline and end of study for women 
previously treated for breast cancer assigned a high fruit and vegetable 
diet or control diet 

Baseline" End of Study'' 
Food group N Mean ± SD N Mean ± SD p-value'" 

Fruit (gms) 
Intervention 35 303.6 ± 269.2' 28 407.1 ±288.0* 0.204 
Control 39 196.9 ± 144.9 35 262.6 ± 209.2 

Fruit juice (gms) 
Intervention 35 185.5 ±248.2 28 112.0 ± 124.4 0.144 
Control 39 184.5 ±204.5 35 167.2 ± 165.4 

Vegetable (gms) 
Intervention 35 181.5 ± 162.8 28 321.6 ±230.4* 0.019 
Control 39 181.5 ± 144.6 35 193.3 ± 143.9 

Vegetable juice (gms) 
Intervention 35 44.1 ±53.7 28 268.0 ±253.0* <0.001 
Control 39 63.5 ± 135.1 35 70.2 ± 103.1 

Meat (gms) 
Intervention 35 78.7 ±63.0 28 76.6 ±61.2 0.729 
Control 39 76.9 ±55.9 35 76.4 ± 57.2 

Fat (gms) 
Intervention 35 48.6 ± 27.4 28 43.7 ±20.4 0.296 
Control 39 50.5 ±23.8 35 51.1 ±36.0 

Saturated fat (gms) 
Intervention 35 16.3 ±9.8 28 8.5 ±8.5 0.419 
Control 39 17.2 ±8.4 35 12.5 ± 12.5 

*p<0.01; **p <0.001; ^ p <0.05 

a = Significant (p <0.05) differences between intervention group and control group 
baseline, student t-test 

b = Significant differences between intervention and control groups at end of study, 
t-test 

c = Significant change in food intake from baseline to end of study, conditional 
change score, controlling for baseline value 
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Table 2 Urinary 80HdG excretion among breast cancer survivors before and after a six 
month high fruit, vegetable and fiber, low fat or control diet® 

Conditional 
80HdG Baseline End of Studv Change Score 
Measurement N Mean ± SD N Mean ± SD p-value'' 

ng/ml 
Intervention 
Control 

ng/24 h 
Intervention 
Control 

[amol/mol 
creatinine 

Intervention 
Control 

* p-value represents differences between groups at the end of the study 

a = Sub-study population of the Woman's Healthy Eating and Living study (WHEL) 

b = p-value for comparison of change in 80HdG measure by treatment group from 
baseline to end of study using conditional change score analysis, 1 -sided 

33 
34 

9.5 ± 10.2 
10.8 ± 17.0 

29 
34 

6.9 ± 7.2 
10.7± 11.5 

0.045 

33 
34 

16.7 ± 17.0 
17.7 ± 13.9 

29 
34 

1I.0± 10.3* 
17.7 ± 16.1 

0.01 

33 
34 

5.2 ±3.9 
5.6 ±3.9 

29 
34 

3.8 ±3.6 
5.4 ±3.9 

0.029 
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Table 3 Comparison of urinary 80HdG excretion among breast cancer survivors who 
are high or low consumers of fruit and vegetables" 

Conditional 

80HdG Baseline End of Study Change Score 

Measurement N Mean ± SD N Mean ± SD p-value*" 

ng/ml 
High 35 9.4 ± 9.4 40 6.8 ±7.5* 0.013 
Low 22 12.1 ± 12.5 21 13.2 ± 12.6 

ng/24 h 
High 35 16.5 ± 14.6 40 11.2 ± 10.0* 0.013 
Low 22 19.7 ± 18.6 21 21.2 ± 18.3 

umol/mol 
creatinine 

High 35 5.3 ±4.1 40 3.8 ±2.9* 0.007 
Low 22 5.9 ±3.8 21 6.4 ±4.8 

* significan p-values at end of study for high or low consumers of fruit and vegetables 
(student t-test for equality of means) 

a = Sub-study population of the Woman's Healthy Eating and Living study (WHEL) 

b = p-value for comparison of change in 80HdG excretion by treatment group, controlling 
for baseline values. I -sided 
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Table 4 Associations between dietary intake and urinary 80HdG excretion among 
women previously treated for breast cancer" 

SOHdG Excretion 

Food group / Nutrient nmol / L nmol / 24 hr 
umol / mol 
creatinine 

Fruit (gms) -0.321* -0.285' -0.311 * 

Fruit juice (gms) -0.098 -0.158 -0.112 

Vegetables (gms) -0.228 -0.196 -0.174 

Vegetable juice (gms) -0.320* -0.294' -0.291' 

Meat (gms) 0.375** 0.351** 0.243' 

Total fat (gms) 0.298* 0.300* 0.242 

Saturated fat (gms) 0.405** 0.404** 0.319* 

Carbohydrate (gms) -0.019 0.005 -0.011 

Cholesterol (gms) 0.264' 0.280' 0.207 

Protein (gms) 0.154 0.169 0.098 

Vitamin A (lU) -0.297' -0.315* -0.302* 

Beta-carotene (mg) -0.266' -0.268' -0.247' 

Alpha-carotene (mg) -0.261' -0.252' -0.236 

Lutein (mg) -0.265' -0.270' -0.224 

Lycopene (mg) 0.095 0.034 0.057 

Vitamin C (mg) -0.273' -0.320* -0.0257' 

Folate (mg) -0.272' -0.277' -0.252' 

Vitamin E (mg tocoph) -0.026 -0.030 -0.014 

•p<0.01; **p <0.001; ^ p <0.05 

a = Associations based on Pearson's correlation coefficients 
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Abstract 

A randomized, controlled dietary intervention trial using a high vegetable and 

fruit, high fiber, low fat diet was conducted among breast cancer survivors to determine if 

changes in anthropometric and body composition measures could be achieved. Each year 

184,000 U.S. women will be diagnosed with breast cancer; 5% will recur. Several 

modifiable risk factors for breast cancer are known, but have not been investigated in 

relation to breast cancer recurrence. Seventy-seven women from Southern Arizona who 

are participating in the Women's Healthy Eating and Living study (WHEL) were enrolled 

in this sub-study (1). Eligible participants were randomized to intervention or control 

diets. Height, weight, WHR, percent body fat, lean body mass and REE were measured at 

baseline and six months. A significant reduction in percentage body fat was shown 

overall (p = 0.03) but not between the two dietary groups. No significant differences 

between treatment groups on other anthropometric or body composition measurements 

were shown. The dietary intervention resulted in significantly increased fiber, fruit, 

vegetable, and vegetable juice consumption (p <0.05). The dietary changes were not 

significantly associated with anthropometric or body composition markers. Participants 

reported significant increases in body weight and BMI over adulthood, known risk 

factors for breast cancer. Longer term, serial measurements of anthropometric and body 

composition measures in larger cohorts of breast cancer survivors are necessary to 

explain any associations between these risk factors and breast cancer recurrence. 
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Background 

Over 184.000 women will be diagnosed with breast cancer this year in the U.S. 

and five percent of women will be diagnosed with recurrent disease. These relatively high 

incidence rates have led scientists to continue their quest to identify modifiable risk 

factors associated with breast cancer development and recurrence. In recent years, an 

expanding body of breast cancer research has focused on the role of diet and 

anthropometry or body size as modifiable risk factors for breast cancer. A clearer 

understanding of the association between dietary intake, body weight, adiposity, body fat 

distribution, magnitude of weight gain over adulthood, and body mass index (BMl) and 

breast cancer is needed. These investigations will provide the foundation from which 

clinical nutrition recommendations can be developed to assist women in reducing their 

lifetime risk for breast cancer or breast cancer recurrence. 

A positive association between postmenopausal breast cancer and body weight 

was reported in epidemiological research in 1994 (2), but has not been shown with 

premenopausal breast cancer cases. Higher BMI at age 18 appears to provide protection 

against pre and postmenopausal breast cancers (3-5) yet elevated BMI at time of breast 

cancer diagnosis, at least for postmenopausal women, is associated with increased risk (6) 

particularly among women who have never used hormone replacement therapy (3). 

Research by Sellers and colleagues has shown that women with a family history of breast 

cancer are more susceptible to this disease if they have elevated body weight or 
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centralized adiposity (7. 8). Another important piece in this puzzle is the role of weight 

status over the life span. Evaluation of data with regard to fluctuations in body weight 

during adulthood, body fat distribution and lean body mass may provide critical 

information about a woman's risk for developing breast cancer. In one recent study up to 

16% of postmenopausal breast cancer cases were thought to be attributable to adult 

weight gain (3). 

Beyond the discussion of anthropometry, but inseparably intertwined, is the issue 

of energy and dietary fat intake and breast cancer. Early animal research from 

Tannenbaum and colleagues fueled the on-going hypothesis that dietary fat plays an 

integral role in mammary carcinogenesis (9). Case-control studies have shown an 

inconsistent association between dietary fat and breast cancer. Jain and Miller recently 

reported a positive association between energy and dietary fat intake and breast cancer 

mortality among women in the National Breast Screening Study (10). A central 

assumption which has been made is that women consuming diets high in energy and fat 

are more obese, thus increasing their risk for postmenopausal breast cancer. Examining 

the relationship between dietary fat intake and anthropometric measures must be further 

investigated in clinical trials so that our understanding of this complex issue can be 

advanced. 

In 1993 the Women's Healthy Eating and Living study (WHEL) was initiated at 

the University of California, San Diego (UCSD) (1). This multi-center dietary 

intervention trial for breast cancer survivors is being conducted to determine if diet can 

reduce breast cancer recurrence rates. In addition, sub-studies, such as the one described 
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here, are providing valuable insight into the possible mechanisms by which the 

intervention diet might alter recurrence rates. In the current study seventy-seven women 

participating in the WHEL study were evaluated to determine if an association exists 

between the dietary intervention and change in anthropometric or body composition 

measures. This included an evaluation of changes in weight, body mass index (BMI). 

waist and hip circumferences as well as waist:hip ratio (WHR), percent body fat as 

measured by bioelectrical impedance analysis (BIA) and kilograms lean body mass 

(LBM). A secondary aim of the current study was to assess the association between 

energy, dietary fat, fiber, vegetable and fhiit intake and measured changes in 

anthropometry and body composition. Finally, this study will provide insight into the 

individual participant's historic changes in body size over adult life which have been 

associated with breast cancer development and which have not been investigated with 

regard to breast cancer recurrence. 

Subjects and Methods 

Subjects 

Seventy-seven women who had been treated for Stage I, II or IIIA breast cancer 

within the past four years were recruited for this study, a sub-population from the WHEL 

study. Women were recruited from oncological offices throughout Southern Arizona. .>\11 

subjects underwent an initial eligibility screening and their medical records were 

reviewed to verify diagnosis, staging and treatment of breast cancer. Patients were 
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eligible if they had completed conventional therapy for Stage I, II or IIIA primary 

operable invasive breast cancer within the past four years (mastectomy or lumpectomy 

with ancillary lymph node dissection and follow-up radiation or chemotherapy as 

clinically indicated), were between the ages of 18 and 70 years, accessible by telephone, 

and had completed a physician evaluation within 3 months of randomization to confirm 

no evidence of recurrent disease. Exclusion criteria for this sub-study included smoking, 

pregnancy, liver or renal dysfunction, other primary or recurrent invasive cancer and an 

inability to commit to intervention schedule. 

Randomization and Intervention 

Eligible participants who signed an informed consent which was previously 

approved and determined to be in accord with ethical standards of the Human Subjects 

Committee at the University of Arizona, were randomized into this dietary intervention 

trial. Participants were stratified by age (<55 years versus >55 years) and stage of tumor 

(Stage I versus Stage II or IIIA). Randomization to the intervention diet or control diet 

was in a 1:1 ratio using a computer-generated random permuted block design. 

Randomization was centralized at the UCSD thus restricting modification of 

randomization assignments by study staff Upon completion of randomization, 

participants were provided a three hour training session related to their assigned diet. 

Instruction was provided by a registered dietitian. Participants in the intervention diet 

group were educated to consume a daily diet consisting of, on weekly average, five 

servings of vegetables, three servings of fruit, 16 oz of extracted vegetable juice. 30 gms 
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dietary fiber and 15% total energy intake as dietary fat. The intervention diet group 

received intense telephone dietary counseling by trained nutrition counselors at the 

UCSD Study Coordinating Center as well as monthly cooking classes and newsletters to 

support their efforts to achieve and maintain study dietary goals. Participants in the 

control diet arm of the study were educated to consume five fhiit and/or vegetables daily 

and were provided a review of the U.S. Dietary Guidelines as well as guidance to 

consume a diet which provided 100% RDA/DRIs for all nutrients. The control group 

participants received no further dietary counseling; however, they were asked to 

participate in quarterly cooking classes focused on calcium, sodium, holiday eating and 

healthy eating ideas for meals consumed outside the home. Participants in the control 

group also received a monthly newsletter. 

Seventy-seven women were randomized into the current study; sixty-six were 

included in the final analyses for the study. Of the eleven participants who did not 

provide follow-up data, six were in the intervention arm and five were in the control arm. 

Three participants dropped from the study, two were diagnosed with recurrent disease, 

two relocated, one was intolerant of the study diet and three were unable to be 

rescheduled for the follow-up clinic visit. Dietary adherence scores were available for all 

participants at baseline, a randomly selected sample of 29 subjects at six months and 14 

subjects at twelve months. 

Measurements and Analysis 

Anthropometrics 
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Anthropometric measurements at baseline and study end (6 months) included 

height, weight, waist and hip circumference using standardized procedures (11. 12). 

WHR and BMI were calculated for each participant at baseline and study end using 

standardized formulas. 

Body composition data were collected using bioelectrical impedance. 

Measurements were made at baseline and end of study using the Bioresistance Body 

Composition Analyzer 1990B from Valhala Scientific, Inc. San Diego. California. 

Participants were measured after an overnight fast and reportedly had abstained from 

caffeine, alcohol or heavy exercise for at least 24 hours prior to measurement. 

Participants were measured in a prone position with shoes, socks and metallic jewelry or 

accessories removed. 

Subjective anthropometric information was collected using standardized written 

questionnaires. This information included self report of height, weight, body weight 

changes during the year just prior to breast cancer diagnosis, highest and lowest adult 

weight and age for each as well as perceived "best" weight. 

Dietary Intake Data 

Dietary intake was measured at baseline and study end using the Arizona Food 

Frequency Questionnaire (AFFQ). Participants were provided the questionnaire via mail 

with written instructions. The participant then brought the completed questionnaire to the 

clinic visit where it was reviewed for completeness by the study staff. The questionnaire 

was revised in 1995 to be more sensitive to intake of plant-based foods, a significant 

change necessary for its use in this dietary intervention study. The questionnaire is a 
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modification of the Block questionnaire (13), with improved assessment of Southwestern 

foods, fiber and plant foods. An earlier, but highly similar version of the AFFQ has been 

described elsewhere and validated against plasma carotenoids (14, 15). Twenty-four hour 

recalls were completed by the UCSD Coordinating Center on approximately 50% of 

study participants at the end of six months. Recalls were done via telephone by trained 

Dietary Assessors at the Study Coordinating Center. Four recalls were collected over a 

two week time period (two week days, two week end days, scheduled). Dietary data from 

the 24 hour recalls were used to compute dietary adherence scores using a standardized 

point system to quantify progress toward each of the study dietary goals (16). Analysis of 

intake from 24 hour recall was completed using the NDS computerized analysis. 

Briefly, participants were given a specific number of points for specific dietary 

intake patterns which were consistent with the dietary treatment. For example, 

participants were given 30 points for each serving of fruit or vegetable, 100 points for 

consuming 18 gms fiber/1000 kcals, 100 points for consuming 20% of total energy as fat. 

Intervention and control diet group participants were scored using the identical scoring 

system. 

Statistical Analysis 

Anthropometric, body composition and dietary intake data were analyzed for 

change from pre- to post-intervention. The intervention diet group was compared with the 

control diet group on anthropometric, body composition and dietary measures using t-

tests to determine if significant differences existed between the study groups. Repeated 

measures multivariate analysis was completed to determine significance in these same 



181 

measures, within and between groups from baseline to post-intervention measurements. 

The minimal level of significance was identified as p <0.05. Analysis was completed 

using SPSS version 8.0. 

Results 

Socio-demographic characteristics of the current study population and the larger 

WHEL cohort are shown in Table 1. Demographic comparisons of the two sub-study 

groups (intervention and control diets) show no significant differences between groups. 

The sub-study sample is comparable to the larger cohort on most study variables except 

that the sub-study cohort had a non-significant higher percentage of Caucasians and a 

slightly lower percentage of participants taking Tamoxifen. 

Weight History 

The reported weight history and the significance of changes in weight or BMl 

during adulthood for all subjects is presented in Table 2. On average study participants 

demonstrated a significant increase in body weight and BMl between age 18 years and 

time of enrollment in this study. Only 23.4% of participants reported their weight to be 

stable throughout adult life. Slightly greater than 27% of participants reported a steady 

gain in weight and 41.6% stated their weight had increased and decreased in intervals of 

greater than 5 kg at least three times during adulthood—the classic "yo-yo" weight 

pattern. Only one participant had reportedly lost a significant amount of weight during 

adulthood and was able to keep it off for a sustained period of time. 

Dietary Intake 
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Analysis of dietary intake indicated that at baseline intakes of vegetables, juice, 

dietary fiber, energy, cholesterol and total and saturated fat were similar for the 

intervention and control groups. The exception was that the control group reported 

significantly lower intake of fruit than the intervention group prior to initiating the study 

dietary protocols. Dietary intake at the end of the study indicated that the intervention 

group had significantly higher intakes of fruit, vegetables and vegetable juice as 

compared to the control group. Micronutrient intakes of vitamin A. beta-carotene, alpha-

carotene, lutein, ascorbic acid, folate were also significantly higher among intervention 

group participants (data not shown). Energy intake was essentially unchanged for the 

study groups fi-om beginning to end of study and showed no statistical difference between 

study groups. Total grams of fat intake were lower for the intervention group as 

compared with the control group at the end of the study (43.7 and 51.06. respectively, p = 

0.038) while fiber was significantly higher (p = 0.01). Expressed as percent total energy, 

the intervention group reduced total energy as fat from 23.4% to 20.8% while the control 

group showed equivalent energy intake as fat over the six month study. Change scores for 

the dietary outcomes for each study group are shown in Table 3. Significant differences 

in dietary intake from baseline to the end of the study included increased fiber, 

vegetables, and vegetable juice for the intervention group, and increased fruit for the 

control group. Conditional change score analysis, controlling for baseline intake by 

treatment group, showed significant differences for vegetables, vegetable juice, and fiber 

(Table 3). 

Dietary adherence 
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Dietary adherence scores at six months, based on four 24 hour recalls of dietary 

intake, were available for 11 participants assigned to the intervention group and eighteen 

in the control group. These scores showed an average compliance of 68.8% of study 

goals for the intervention group and 46.4% for the control group, a difference which did 

not obtain statistical significance. Adherence scores measured at 12 months on 14 

subjects showed statistically significant differences in the means of the two groups (p = 

0.015) indicating participants are requiring greater than 6 months to achieve significant 

behavior change. 

Study Intervention and Anthropometric and Body Composition Measurements 

Analysis for significant differences in anthropometric measures between the 

intervention and control groups at baseline, revealed no significant differences in mean 

height, weight, BMI, WHR, percent body fat, and lean body mass (Table 4). 

Measurement of anthropometric data at the end of the six month intervention indicated 

that the dietary intervention was unable to produce significant changes in anthropometric 

measurements in either study group with the exception of body weight. The intervention 

group had a statistically significant decrease in body weight to a mean weight of 70.3 kg 

while the control group demonstrated a slight rise in body weight to 73.8 kg (Table 4). As 

a result of the changes in body weight, the intervention group also experienced a slight 

decrease in BMI to 26.7 and the control group had a slight increase to 27.3, neither 

obtaining statistical significance. BIA of body composition taken at baseline and after six 

months of dietary intervention revealed a statistically significant change in body fat 

among all study participants of -0.9877% (F = 0.029). However, there were no significant 
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differences for change in body fat (total kg) between the two study groups over time. 

Lean body mass was reduced 1.55 kg in the intervention group and increased 1.1 kg in 

the control group, but did not reach statistical significance. 

Discussion 

The study groups showed similar patterns of dietary intake for energy, total fat, 

saturated fat, fiber and vegetables at baseline and the dietary counseling program was 

able to produce significant changes in diet for the intervention group including increases 

in fiber, vitamin A, C, folate and carotenoid intake. By the end of the study, based on 

AFFQ data, fruit, vegetable and vegetable juice intake for the intervention group had 

increased significantly and percent energy fi-om fat had decreased significantly. The 

control group showed little change. These results also bring to the forefront the issue of 

how to most accurately measure dietary intake during dietary intervention trials. 

Limitations in estimating dietary intake have been extensively published (17). In this 

investigation, the combined use of the AFFQ and 24 hour recalls for analysis of dietary 

intake has helped to provide a more accurate assessment of change in intake over time. 

Further validation of intake for this and the larger cohort of WHEL participants through 

the serial comparisons of dietary and senmi carotenoids and dietary and serum lipids will 

be critical to advancing the study of diet and breast cancer recurrence (18). 

Food frequency questionnaires have been shown to underestimate usual energy 

intake (19). Repeated measures using the same instrument appear to reduce this bias and 

provide more accurate intake assessments. This may explain why a slight reduction in 
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body fat was seen among study participants despite a non-significant change in total 

energy intake. Participants may have under reported intake at baseline and not at six 

months. Interestingly, for intervention group participants a significant increase in 

vegetable and fiber consumption along with a significant decrease in percent total energy 

as fat over time did not result in a significant change in total energy intake. Dietary intake 

for the control group remained stable for macronutrients and fiber. Thus, the reduction in 

body fat seen among participants in both study groups is possibly the result of increased 

energy expenditiure. Additional information regarding physical activity throughout the 

study would verify this observation. 

The results of this study indicate that the dietary intervention prescribed did not 

produce significant changes in anthropometric measures, with the exception of body 

weight, over a six month time period in women previously treated for breast cancer. 

However, this intervention was not specifically designed to achieve changes in body 

composition or anthropometric measurements. Dietary adherence scores, based on the 24 

hour recall data collected at six months, showed no significant differences in achievement 

of study dietary goals between the two groups; however, twelve month compliance scores 

did show statistically significant differences in dietary intake between the two groups 

over time. The changes identified by 24 recall data were consistent with those shown in 

the analysis of the AFFQ data. The realization that the 12 month dietary data was more 

different than the six month data, supports the need for longer observation periods to 

determine the effect of these diets on anthropometric and body composition values in 

women previously treated for breast cancer. 
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Whether weight loss will result in reduced breast cancer recurrence is unknown; 

however, published studies do suggest that elevated body weight does act as an 

independent risk factor for the initial postmenopausal breast cancer event (3) and weight 

loss may reduce risk (5, 20). 

Of particular interest are the data regarding anthropometric history since several 

anthropometric measures have been associated with breast cancer risk and potentially 

may be important in relation to breast cancer survival. A large percentage of the breast 

cancer survivors in this study demonstrated a significant increase in body weight and 

BMI during their adult life which may have placed them at increased risk for breast 

cancer (3, 6, 21, 22). More detailed information regarding weight history just prior to 

diagnosis is not available; however, BMI one year prior to the breast cancer diagnosis 

was. on average, higher than recommended. Twenty-seven percent of participants 

reported an on-going increase in body weight throughout adulthood. 41% reported 

repeated weight gains and losses throughout adulthood and only 23.4% reported a stable 

adult weight suggesting that a pattern of weight gain prior to diagnosis may have been a 

risk factor for the initial cancer incident in this cohort. Whether BMI change in 

adulthood, particularly after treatment for breast cancer, is associated with recurrent 

disease is yet to be determined. 

Body composition changes in regard to body fat percentage were shown to be 

significantly reduced, on average, for both study groups from baseline to end of study. 

Fat mass is relatively stable in adults; however, standard error in measurement has been 

estimated at 2-3% (23). Conflicting evidence remains regarding whether BIA can 
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accurately measure change in body composition in response to a lower energy intake (24. 

25). Whether a 1% reduction is clinically significant will depend on the absolute body 

weight and percent body fat for the individual; however, this trend toward reduced 

adiposity is most likely favorable in terms of breast cancer recurrence and should be 

monitored long term. In addition, it is unclear if mastectomy and/or reconstructive 

surgery which alter body fat composition might also reduce the validity of BIA 

measurements for this population (26). 

Weight distribution, calculated as waist:hip ratio, was also included in the 

anthropometric assessment of the study participants. No significant change was seen in 

WHR in response to the dietary intervention. Importantly, the dietary interventions 

selected were not designed to promote weight loss, changes in body composition or 

distribution of body fat. In addition. WHR is less likely to change in response to a short-

term dietary intervention in individuals with upper body obesity which is more likely in 

this population of predominantly postmenopausal women (25). WHR was not shown to 

be significantly higher among participants with a positive family history of breast cancer, 

despite evidence that this may be the case (8). However, participants who had a sister 

with breast cancer did have a slightly higher measured WHR than women whose mother 

had breast cancer or women with no family history of breast cancer. Advancing age was 

associated with increasing WHR (p = <0.05) in this population as it is in the larger 

population of healthy women. Serial measurements of WHR in larger cohorts and over an 

extended time period would provide valuable insight into the role of centralized adiposity 

in breast cancer and in this cohort of breast cancer survivors would allow for further 
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assessment of the relationship between centralized adiposity and breast cancer 

recurrence. 

In summary, significant changes in dietary intake were achieved by the 

intervention diet group. However, dietary intake was not correlated with changes in 

anthropometric measures or body composition changes. In fact, no significant changes in 

weight, BMI or WHR were observed during the dietary intervention for either diet group. 

Body fat was significantly lower at the end of the study for study participants overall, but 

may not be clinically significant depending the total body weight and body fat of the 

individual participant. Data regarding anthropometric history over adulthood supports 

previous research which suggest that significant increases in weight and BMI during 

adulthood can increase breast cancer risk. What remains to be determined is whether 

continued increases in weight or BMI will result in increased breast cancer recurrence 

rates or whether reductions in weight or body fat in women previously treated for breast 

cancer will reduce their risk for recurrence. Additional research which includes larger 

cohorts and longer term serial measures of anthropometry, body composition, diet and 

physical activity are necessary before the pieces of this complex puzzle can be put 

together and clinical recommendations can be made. 
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Table 1 Sociodemographic characteristics of breast cancer survivors participating in a 
dietary intervention trial" 

Sub-studv Participants (N = 66)  Total Cohort fN = 1437) 
Intervention Control Intervention Control 

Age (years)** 52.2 ±9.5 52.6 ±9.3 53.4 ±8.7 53.1 ±9.1 

Ethnicity'^ 
Caucasian 91.7 90.2 84.4 87.0 
Hispanic 6.5 7.2 5.5 4.8 
Other 1.8 2.6 10.1 8.2 

College Education"^ 53.2 52.8 57.4 53.2 

Stage of Cancer' 
1 41.7 41.5 39.1 40.0 
11 55.6 51.2 57.4 54.8 
IIIA 2.7 7.3 3.6 5.3 

Menopausal Status*^ 
Pre 13.9 14.6 15.3 17.3 
Peri 11.1 9.8 5.4 5.2 
Post 75.0 75.6 79.3 77.5 

Tamoxifen Therapy*"' 
Current 41.7 36.7 58.1 51.7 
Past 11.1 17.0 7.7 8.2 
Never 47.2 46.3 34.2 40.1 

Pre = premenopausal, peri = perimenopausal. post = postmenopausal, BMI = body mass 
index, WHR = waistihip ratio. LBM = lean body mass, NM = not measured 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Expressed as mean ± SD 

c = Expressed as percentage of total study population 



Table 2 Adult weight history of women previously treated for breast cancer (N = 11 f 

Anthropometric 
Measure Mean ± SD t-value'' p-value"^ 

Weight age 18 years (kg) 56.38 ±8.7 8.72 <0.001 

BMI age 18 years 
(Wt (kg)/Ht (cm)^) 

20.99 ±3.1 9.10 <0.001 

Ideal body weight (kg) 55.37 ±4.9 9.23 <0.001 

Weight 1 year prior to cancer 
diagnosis (kg) 

71.49 ± 19.6 1.50 0.138 

BMI 1 year prior to 
cancer diagnosis (kg) 

26.57 ± 6.7 1.17 0.243 

Highest adult weight (kg) 72.06 ± 29.3 0.390 0.698 

Lowest adult weight (kg) 49.78 ± 16.4 9.00 <0.001 

Self-reported 
"best weight" (kg) 61.40 ±7.2 7.64 <0.001 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Paired t-test of variable with current body weight and current BMI 

c = p-value of significance, comparison of value with current, measured body weight 
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Table 3 Change in dietarj- intake in response to a high fruit and vegetable, low fat dietary 
intervention among women previously treated for breast cancer" 

Food Group/ 
Nutrient N Baseline ± SD 

End 
of Study*" 

Mean 
Change ± SD 

Cond. Change 
Score p-value"" 

Energy (kcal) 
Intervention 
Control 

Total fiber (gm) 
Intervention 
Control 

Total fat (gm) 
Intervention 
Control 

Saturated fat (gm) 
Intervention 
Control 

Protein (gm) 
Intervention 
Control 

Carbohydrate (gm) 
Intervention 
Control 

Cholesterol (mg) 
Intervention 
Control 

Fruit (gm) 
Intervention 
Control 

Vegetable (gm) 
Intervention 
Control 

Fruit juice (gm) 
Intervention 
Control 

Vegetable juice (gm) 
Intervention 
Control 

Meat (gm) 
Intervention 
Control 

28 1871.8 ±843.6 
34 1773.8 ±763.0 

28 22.1 ±14.0 
34 21.9 ±10.6 

28 48.6 ± 27.4 
34 50.5 ±23.8 

28 16.3 ±9.8 
34 17.2 ±8.4 

28 73.1 ±38.2 
34 70.2 ±30.1 

28 283.1 ±147.0 
34 262.3 ±123.9 

28 206.5 ±133.0 
34 188.3 ±117.3 

28 303.6 ± 269.2* 
34 196.9 ±144.9 

28 181.5 ±162.8 
35 181.5 ±144.6 

28 185.5 ±248.2 
34 184.5 ±204.5 

28 44.1 ±53.7 
34 63.6 ±135.1 

28 78.7 ±63.0 
34 76.9 ± 56.0 

1896.7 ± 658.3 
1774.1 ± 1055.8 

35.5 ±6.7* 
18.8 ±3.2 

43.7 ±20.4* 
51.1 ±36.0 

13.8± 8.5 
16.3 ± 12.5 

79.2 ± 32.8 
73.7 ±41.0 

302.8 ± 116.7 
261.1 ± 158.4 

207.8 ± 130.3 
232.1 ±252.5 

407.1 ±289.0* 
262.6 ±209.1 

321.6 ± 23 l.O** 
193.3 ± 144.0 

112.0 ± 124.4 
167.2 ± 165.4 

-129.23 ±721.21 
-92.70 ±501.74 

19.47 ±34.5* 
0.94 ± 17.3 

-8.29 ± 25.06 
-1.30 ±21.37 

-3.59 ±9.37 
-1.63 ±7.45 

-1.14 ±30.49 
0.71 ±24.18 

-8.35 ± 129.83 
-16.45 ±81.37 

-15.08 ± 145.49 
47.76 ±209.01 

80.51 ± 333.92 
62.62 ± 202.90 

166.82 ±268.14 
50.93 ± 183.71 

-95.56 ± 250.72 
-31.9 ± 199.51 

268.0 ±253.0*** 214.65 ± 226.47** 
70.2 ±103.1 26.05 ±86.98 

76.6 ±61.2 
76.4 ± 57.2 

-8.84 ± 56.8 
-0.12 ±50.8 

0.589 

0.013 

0.296 

0.419 

0.708 

0.173 

0.271 

0.204 

0.019 

0.144 

<0.001 

0.729 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Significant at p <0.05; **p<0.01; *** p <0.001 (2-tailed); (p-values for difTerences in 
intake between groups at baseline and end of study 

c = p-value for change in intake by treatment group, controlling for baseline intake. 2 sided 
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Table 4 Change in anthropometric and body composition measurements in response to 
a plant-based dietary intervention or control diet among women previously 
treated for breast cancer 

Anthropometric End Mean Change Score 
Measure N Baseline of Study Change ± SD p-value 

Weight (kg) 
Intervention 
Control 

36 
41 

72.2 ± 17.2 
73.3 ± 19.0 

70.3 ± 17.6 
73.8 ± 19.4 

-1.59 ±3.83 
0.23 ± 4.66 

0.035 

BMl 
Intervention 
Control 

29 
37 

27.0 ±6.1 
26.9 ± 6.0 

26.7 ±6.1 
27.3 ±6.1 

-0.28 ± 1.76 
0.06 ± 2.40 

0.077 

WHR 
Intervention 
Control 

27 
36 

0.768 ±0.15 
0.798 ± 0.08 

0.798 ± 0.08 
0.800 ± 0.09 

0.03 ±0.14 
0.004 ± 0.05 

0.240 

% Body fat 
Intervention 
Control 

29 
36 

31.5 ±5.5 
31.3 ±6.5 

30.3 ±5.7* 
30.7 ±5.0* 

-1.4 ±3.8** 
-0.66 ± 3.5** 

0.184 

Body fat (kg) 
Intervention 
Control 

29 
36 

23.5 ±9.8 
24.1 ± 12.6 

22.0 ± 9.9 
24.6 ± 12.6 

-1.42 ±3.9 
0.47 ±9.1 

0.105 

Lean Body 
Mass (kg) 

Intervention 
Control 

29 
36 

49.5 ± 8.2 
49.8 ± 8.0 

47.0 ± 11.7 
50.0 ± 10.0 

-1.55 ± 7.6 
1.08 ±4.8 

0.055 

* Significant at p <0.05 from baseline to end of study within treatment groups 

** F <0.05 by repeated measures multivariant analysis for body composition changes, 
pre- versus post-dietary treatment groups 

a = p-value for comparison of change in anthropometric or body composition 
measurement by treatment group from baseline to end of study, controlling for 
baseline value. 1-sided 
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Figure 1.1 Dietary and Nutrient Involvement with the Carcinogenesis Pathway 
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Figure 2.2 Intervention Schedule for the Intensive Dietary Intervention Group 

Time Frame Counseling and Dietary 
Monitoring Activities 

Completed by 

Week I • Group seminar to introduce the study diet, 
review baseline 24 hour recalls and 
demonstrate juicing techniques and recipes. 

• Dietitian at 
Tucson study site 

• Introductory telephone call by nutrition 
counselor to get acquainted, prepare 
participant to initiate eating plan and 
evaluate participants motivation, self-
efficacy and social support 

• Nutrition 
counselor at 
UCSD 

Week 1-2(3) • Daily telephone counseling to provide 
analysis of the participant's dietary intake for 
the previous day, discussion of behavior 
goals and achievement and to identify 
barriers and coping strategies to help 
participants attain study goals. 

• Nutrition 
counselor at 
UCSD 

Week 2-8(14) • Weekly telephone counseling to introduce 
and implement the weekly food log, analyze 
a single day's intake, to develop behaviors 
necessary to make long term dietary changes 
and to discuss participant's goals and 
motivation for participation. 

• Nutrition 
counselor at 
UCSD 

Month 1-6 • Monthly group meetings including cooking 
demonstrations, recipe challenge and tasting, 
interactive educational programs, and group 
interactive support session to discuss 
barriers, successful strategies and coping 
techniques. 

• Monthly telephone counseling to maintain 
behavioral changes developed previously and 
maintain interest in the study as well as to 
identify new barriers and/or coping 
strategies. 

• Dietitian at 
Tucson study site 

• Nutrition 
counselor at 
UCSD 
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Figure 2.3 Timeline for Measurements and Data Collection 

Time Frame Study Activity Specific Criteria 

June, 1996-
Dec., 1997 

Recruitment 
Baseline Data 
Collection 

• Subjects recruited and selected 
• Evaluation of eligibility 
• Initial visit 
• Signed consent 
• Completed baseline questionnaires: AFFQ. Dietary 

Supplements, Lifestyle questionnaire. Medical record 
release. Pathology specimen release form 

• Completed four telephone recalls of dietary intake 

August, 1996 -
Jan., 1998 

Randomization 
Baseline data 
collection 

• Subjects randomly assigned to intervention group 
• Completion of questionnaires: Family Medical History. 

Health History, Personal Habits, Thoughts and Feelings 
• Biological samples: Blood for immunological studies, 

hematrocrit and plasma carotenoids, RBS folate; 24 
urine for SOHdG 

• Anthropometrics: height, weight, waist and hip 
circumferences, electrical impedance 

July, 1996 -
July, 1998 

Dietary monitoring • Four 24-hour telephone recalls during first 2 weeks 
• Repeat four day 24-hour recalls at 6 months - 50% of 

subjects 
• AFFQ at baseline and 6 months 

August, 1996 -
July, 1998 

Laboratory analysis 
Baseline and End of 
Study 

• NKC cytotoxicity assay - baseline. 6 months 
• Flow cytometry: CD4, CDS, CD 16/56. CD 14/45 -

baseline and 6 months 
• Hematocrit - baseline and 6 months 
• Plasma carotenoids and lipids - baseline and 6 months 
• Urinary SOHdG - baseline and 6 months 

August, 1996 -
July, 1998 

Anthropometric data 
collection 
Baseline and End of 
Study 

• Height and weight - baseline and 6 months 
• Body Mass Index (BMI) - baseline and 6 months 
• Waist circumference / Hip circumference and ratio 

(WHR) - baseline and 6 months 
• Electrical impedance - % body fat, lean body mass -

baseline and 6 months 

Feb., 1997 -
July, 1998 

End Study Clinic 
Visit 

• Questionnaires: AFFQ, Personal Habits. Thoughts and 
Feelings, Dietary Supplement. Lifestyle 

• Biological samples: Blood for immunological studies, 
hematocrit, serum carotenoids, RBS folate; 24 hour 
urine for SOHdG 

• Anthropometrics: height, weight, waist and hip 
circumferences, electrical impedance 
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Figure 2.6 Dose-response curves for total fruit and vegetable intake and measures of 
urinary 80HdG excretion 
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Table 2.1 Sociodemographic characteristics of breast cancer survivors participating in 
a dietary intervention trial® 

Sub-studv Participants fN = 66) Total Cohort fN = KB?) 
Intervention Control Intervention Control 

Age (years)'' 52.2 ± 9.5 52.6 ± 9.3 53.4 ±8.7 53.1 ±9.1 

Ethnicity' 
Caucasian 91.7 90.2 84.4 87.0 
Hispanic 6.5 7.2 5.5 4.8 
Other 1.8 2.6 10.1 8.2 

College Education*"' 53.2 52.8 57.4 53.2 

Stage of Cancer*^ 
I 41.7 41.5 39.1 40.0 
II 55.6 51.2 57.4 54.8 
IIIA 2.7 7.3 3.6 5.3 

Menopausal Status*^ 
Pre 13.9 14.6 15.3 17.3 
Peri 11.1 9.8 5.4 5.2 
Post 75.0 75.6 79.3 77.5 

Tamoxifen Therapy*^ 
Current 41.7 36.7 58.1 51.7 
Past 11.1 17.0 7.7 8.2 
Never 47.2 46.3 34.2 40.1 

Pre - premenopausal, peri = perimenopausal, post = postmenopausal, BMI = body mass 
index. WHR = waist:hip ratio. LBM = lean body mass, NM = not measured 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Expressed as mean ± SD 

c = Expressed as percentage of total study population 
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Table 2.2 Daily dietary intake among breast cancer survivors at baseline: 
comparison to current dietary recommendations" 

Food Group/ Reported Intake^ Dietary 
Nutrient (gms) (Mean ± SD) Recommendations'' 

Vegetables 235.9 ± 224.0 210 (3 servings) 

Fruit 432.4 ± 368.4 140 (2 servings) 

Meat 77.7 ± 59.0 120-180 gms 

Total fat 49.6 ± 25.4 60-65 gms 

Saturated fat 16.8 ±9.0 20-22 gms 

Fiber 31.1 ± 19.0 25-30 gms 

Sodium 2.7 ± 1.4 2 gms 

a = Intake reported by study participants on the AFFQ 

b = Recommended intake according to the Food Guide Pyramid 
and/or U.S. Dietary Goals 
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Table 2.3 Baseline dietary micronutrient intake by dietary treatment group: 
comparison to the RDAs/DRI 

Micronutrient by Baseline 
Treatment Group (Mean ± SD) RDA/DRJ 

Vitamin A (lUg) 
Intervention 9524.3 ± 6297.1 500 |ig 
Control 11705.3 ± 11021.3 

Vitamin C (mg) 
Intervention 210.7 ±164.6 60 mg 
Control 189.8 ±128.6 

Vitamin E (mg alpha-TE) 
Intervention 6.4 ±3.4 8 mg 
Control 6.1 ± 2.9 

Thiamin (mg) 
Intervention 1.4 ± 0.7 1.0 mg 
Control 1.5 ±0.7 

Riboflavin (mg) 
Intervention 1.9 ± 0.9 1.2 mg 
Control 1.9 ±1.0 

Niacin (mg) 
Intervention 18.1 ±9.4 13 mg 
Control 18.9 ±8.6 

Folate (|ig) 
Intervention 296.7 ±180.1 400 |ig* 
Control 307.1 ± 175.0 

Calcium (mg) 
Intervention 991.4 ± 503.3 1200 mg* 
Control 948.9 ± 467.4 

Phosphorus (mg) 
Intervention 1353.6 ±671.8 1200 mg* 
Control 1319.3 ±582.9 

Iron (mg) 
Intervention 16.2 ±9.5 15 mg 
Control 16.0 ±7.6 

RDA = Recommended Dietary Allov^^ance; *DRI = Dietary Reference Intake 
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Table 2.4 Change in dietary intake in response to a high fruit and vegetable, low fat dietary 
intervention among women previously treated for breast cancer® 

Food Group/ 
Nutrient N Baseline ± SD 

End 
of Study"* 

Mean 
Change ± SD 

Cond. Change 
Score p-value*" 

Energy (kcal) 
Intervention 28 
Control 34 

Total fiber (gm) 
Intervention 28 
Control 34 

Total fat (gm) 
Intervention 28 
Control 34 

Saturated fat (gm) 
Intervention 28 
Control 34 

Protein (gm) 
Intervention 28 
Control 34 

Carbohydrate (gm) 
Intervention 28 
Control 34 

Cholesterol (mg) 
Intervention 28 
Control 34 

Fruit (gm) 
Intervention 28 
Control 34 

Vegetable (gm) 
Intervention 28 
Control 35 

Fruit juice (gm) 
Intervention 28 
Control 34 

Vegetable juice (gm) 
Intervention 28 
Control 34 

Meat (gm) 
Intervention 28 
Control 34 

1871.8 ±843.6 
1773.8 ±763.0 

22.1 ± 14.0 
21.9 ± 10.6 

48.6 ± 27.4 
50.5 ± 23.8 

16.3 ±9.8 
17.2 ±8.4 

73.1 ±38.2 
70.2 ±30.1 

283.1 ± 147.0 
262.3 ± 123.9 

206.5 ± 133.0 
188.3 ± 117.3 

303.6 ± 269.2* 
196.9 ± 144.9 

I81.5± 162.8 
181.5 ± 144.6 

185.5 ±248.2 
184.5 ±204.5 

44.1 ±53.7 
63.6 ± 135.1 

78.7 ±63.0 
76.9 ± 56.0 

1896.7 ± 658.3 
1774.1 ± 1055.8 

35.5 ±6.7* 
18.8 ±3.2 

43.7 ±20.4* 
51.1 ±36.0 

13.8 ± 8.5 
16.3 ± 12.5 

79.2 ± 32.8 
73.7±41.0 

302.8 ± 116.7 
261.1 ± 158.4 

207.8 ± 130.3 
232.1 ±252.5 

407.1 ±289.0* 
262.6 ±209.1 

321.6 ± 23 1.0** 
193.3 ± 144.0 

112.0 ± 124.4 
167.2 ± 165.4 

-129.23 ±721.21 
-92.70 ±501.74 

19.47 ±34.5* 
0.94 ± 17.3 

-8.29 ± 25.06 
-1.30±21.37 

-3.59 ±9.37 
-1.63 ±7.45 

-1.14 ±30.49 
0.71 ±24.18 

-8.35 ± 129.83 
-16.45 ±81.37 

-15.08 ± 145.49 
47.76 ±209.01 

80.51 ±333.92 
62.62 ± 202.90 

166.82 ±268.14 
50.93 ± 183.71 

-95.56 ± 250.72 
-31.9 ± 199.51 

268.0 ±253.0*** 214.65 ± 226.47** 
70.2 ±103.1 26.05 ±86.98 

76.6 ±61.2 
76.4 ± 57.2 

-8.84 ± 56.8 
-0.12 ±50.8 

0.589 

0.013 

0.296 

0.419 

0.708 

0.173 

0.271 

0.204 

0.019 

0.144 

<0.001 

0.729 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Significant at p <0.05; **p<0.01; *** p <0.001 (2-tailed); (p-values for differences in 
intake between groups at baseline and end of study 

c = p-value for change in intake by treatment group, controlling for baseline intake. 2 sided 
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Table 2.5 Nutrient intake at the end of a six month dietary intervention trial for breast 
cancer survivors following the intervention (N = 28) or control (N = 35) diet^ 

Paired t-test 
Nutrient'' Mean ± SD (2-tailed) 

Energy (kcal) 
Intervention 1896.70 ± 658.39 0.594 
Conu-ol 1774.08 ± 1055.84 

Beta-carotene (fig) 
Intervention 21573.57 ± 18508.25* <0.001 
Conu-ol 5733.06 ± 6924.32 

Alpha-carotene (^.g) 
Intervention 7288.73 ± 7502.50* <0.001 
Conu-ol 1337.56 ±2920.51 

Lutein (|ig) 
Intervention 6458.15 ± 5245.12** 0.005 
Conu-ol 3164.70 ±2712.63 

Lycopene (fig) 
Intervention 4751.47 ± 3646.47 0.909 
Control 4875.59 ± 4672.70 

Vitamin C (mg) 
Intervention 286.22 ± 144.57** 0.01 
Control 197.64 ± 112.28 

Vitamin E (mg alpha-TE) 
Intervention 7.90 ±3.19 0.068 
Control 6.33 ± 3.44 

Folate (jig) 
Intervention 430.44 ± 202.25** 0.01 
Control 312.53 ± 150.17 

Dietary fiber (gm) 
Intervention 33.30 ± 16.57*** 0.033 
Control 24.09 ±13.25 

*p = <0.001; **p = 0.01; *** p < 0.05 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Nutrient intake based on dietary sources, excludes any intake 
associated with dietary supplement use 
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Table 2.6 Dietary supplement use among study participants assigned the intervention 
(N = 25) or control (N = 29) diet at baseline and end of study 

Supplemental Baseline End of Study 
Nutrient (Mean ± SD) (Mean ± SD) 

Vitamin A (lU) 
Intervention 4794.3 ± 3870.4 6237.0 ± 4127.7 
Control 6071.4 ± 7818.9 5123.1 ± 5650.4 

Vitamin C (mg) 
Intervention 815.8 ±613.9 641.5 ±547.6 
Control 843.8 ± 1127.6 783.1 ±1120.1 

Vitamin D (lU) 
Intervention 433.7 ± 369.2* 365.6 ±218.2 
Control 256.7 ± 237.9 261.6 ± 260.2 

Vitamin E (mg) 
Intervention 467.8 ± 344.5 321.8 ±296.3 
Conu-ol 430.8 ± 352.4 540.1 ± 460.6* 

Folic acid (|j.g) 
Intervention 422.6 ± 289.6 406.5 ± 274.7 
Control 295.3 ± 220.8 325.4 ± 322.9 

Zinc (mg) 
Intervention 18.3 ± 19.2* 20.3 ± 19.0 
Control 8.8 ±9.8 12.8 ±14.0 

Calcium (mg) 
Intervention 612.7 ±614.4 554.5 ± 548.5 
Control 460.0 ± 582.9 566.9 ± 510.6 

Selenium (|ig) 
Intervention 41.6 ± 63.5 33.2 ± 45.4 
Control 39.7 ±63.6 39.9 ±65.3 

Iron (mg) 
Intervention 21.2 ± 23.3 19.3 ± 13.2 
Control 14.3 ±12.9 13.5 ±15.1 

Beta-carotene (mg) 
Intervention 8.2 ±12.5 5.5 ±9.9 
Control 7.0 ±12.3 7.0 ±12.4 

p <0.05 
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Table 2.7 Plasma carotenoids for breast cancer survivors in the dietary intervention 
(N = 22) and control (N = 28) groups over the course of the study 
(baseline and end of study)^ 

End of RM ANOVA' 
Baseline Studv ( 6  months) Significance 

Plasma Level** Mean ± SD Mean ± SD F test (2-tailed) 

Lutein 
Intervention 0.283 ±0.18 0.39 ± 0.28* 0.01 
Conu-ol 0.268 ±0.14 0.26 ± 0.14 

Beta-crytozanthin 
Intervention 0.140 ±0.11 0.20 ± 0.20 0.119 
Control 0.127 ± 0.06 0.13 ± 0.07 

Lycopene 
Intervention 0.602 ± 0.35 0.59 ± 0.33 0.531 
Control 0.492 ± 0.30 0.51 ± 0.34 

Alpha-carotene 
Intervention 0.136 ±0.10 0.46 ±0.37** 0.003 
Control 0.156 ±0.14 0.19 ±0.29 

Beta-carotene 
Intervention 0.554 ±0.57 1.03 ±0.63 0.003 
Control 0.841 ±1.01 0.81 ±0.87 

* p <0.05; ** p <0.01 for student t-test differences between treatment groups at the 
end of study 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Plasma carotenoids measured in ^mol/L 

c = Repeated measures multivariant analysis of treatment group x plasma carotenoid 
level X pre-versus post-measurements 
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Table 2.8 Correlations between plasma carotenoid levels, dietary intake and dietary 
adherence scores among breast cancer survivors participating in a dietary 
intervention study 

Pla.sma Carotenoid'' 
Dietary beta- beta- alpha-
Factor' carotene Lutein cryptoxanthin Lycopene carotene 

6 month 
adherence score 0.724»* 0.427* 0.192 0.005 0.669** 

Fruit (gms) 0.220 0.435** 0.067 -0.037 0.535** 

Vegetables (gms) 0.282* 0.458** 0.171 0.066 0.382** 

Fruit juice 0.146 0.090 0.123 0.138 -0.149 

Vegetable juice 0.301* 0.325* 0.404** 0.206 0.454** 

Dietary 
beta-carotene 0.337* 0.427** 0.273* 0.115 0.663** 

Dietary 
alpha-carotene 0.315* 0.367** 0.210 0.105 0.652** 

Dietary lutein 0.436** 0.585** 0.278* 0.149 0.536** 

Dietary lycopene -0.073 -0.031 0.148 0.241 -0.194 

Dietary folate 0.301* 0.442** 0.265 0.082 0.382** 

Vitamin E 0.047 0.215 0.073 0.037 0.241 

* p = 0.05 (2-tailed); ** p = 0.01 (2-tailed) 

a = Measurement at end of study for all study participants 

b = Measured using HPLC method (fasting samples) 
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Table 2.9 Immunological measures at baseline and after a 6 month dietary intervention 
among breast cancer survivors®"'' 

Immunological Baseline End of Study Conditional 
Measure Mean ± SD p-value*^ Mean ± SD p-value*^ Change Score'' 

NKC lysis 100:1 
Intervention 
Control 

40.6 ±21.1 
33.9 ±23.8 

0.220 42.3 ± 23.4 
31.3 ± 16.2 

0.035* 0.044 

NKC lysis 50:1 
Intervention 
Control 

28.8 ± 18.4 
23.4 ± 18.9 

0.229 27.6 ±21.8 
21.7 ± 12.2 

0.179 0.284 

CD4" 
Intervention 
Control 

29.7 ± 17.5 
33.2 ± 15.5 

0.381 37.8 ± 18.4 
37.0 ± 18.1 

0.866 0.622 

CD8" 
Intervention 
Control 

11.4 ± 11.4 
12.2 ± 8.4 

0.754 12.4 ±9.0 
10.2 ±7.7 

0.330 0.404 

CD16VCD56^ 
Intervention 
Control 

19.5 ± 12.6 
16.5 ± 9.2 

0.262 33.4 ± 59.8 
18.0 ± 8.5 

0.214 0.378 

* p <0.05 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Measured using flow cytometry analysis 

c = t-test for equality of the means by dietary treatment group 
d = p-value for change in immune measure by treatment group controlling for 

baseline value 
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Table 2.10 Mean T-cell and NKC percentages of breast cancer survivors before and 
after a six month plant-based or control diet® '' 

Cell Marker/ Baseline End of Study 
Study Group Mean ± SD p-value*^ Mean ± SD p-value*^ 

CD4" 
Intervention 29.7 ± 17.5 0.381 37.8 ± 18.4 0.662 
Control 33.2 ± 15.5 37.0 ±18.1 

CD8" 
Intervention 11.4 ± 11.4 0.754 12.4 ±9.0 0.404 
Control 12.2 ± 8.4 10.2 ±7.7 

CD167CD56" 
Intervention 19.5 ± 12.6 0.262 22.1 ± 13.9 0.378 
Control 16.5 ± 9.2 18.0 ± 8.5 

CD4* = T-helper cells; CD8^ = T-cytoxic cells; CD16"/CD56' = NKC 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Measured using flow cytometry analysis 

c = t-test for equality of means by dietary treatment group 

d = conditional change score, controlling for baseline values. 2-sided 
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Table 2.11 Change in NKC lysis (100:1) based on quartile of NKC lysis (percentage) 
at study entry® 

Quartile of Mean Standard 
NKC lysis" Difference Error Significant 

1.00 2.00 5.61 6.62 1.000 
3.00 22.82* 6.34 0.004 
4.00 23.14* 6.23 0.003 

2.00 1.00 -5.61 6.62 1.000 
3.00 17.22 6.82 0.087 
4.00 17.53 6.71 0.070 

3.00 1.00 -22.82* 6.34 0.004 
2.00 -17.22 6.82 0.087 
4.00 0.31 6.44 1.000 

4.00 1.00 -23.14* 6.23 0.003 
2.00 -17.53 6.71 0.070 
3.00 -0.31 6.44 1.000 

* Mean difference is significant at the 0.05 level 

a = Bonferroni, multiple comparisons 

b = Quartiles of NKC lysis at baseline: 1 = lowest, 4 = highest 
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Table 2.12 Associations between body composition/anthropometric measurements and 
urinary 80HdG excretion among women previously treated for breast cancer 

Measurement 

80hdG Excretion 

Measurement nmol/L mnoL'24 hr |imol/mol creatine 

Weight (kg) 0.188 0.183 0.287* 

BMI 0.330** 0.350** 0.349** 

WHR 0.060 0.41 0.136 

% Body fat 0.148 0.157 0.165 

Body fat (kg) 0.201 0.184 0.257* 

Lean body mass (kg) 0.131 0.149 0.277* 

* p <0.05, 2-sided; ** p <0.01. 2-sided 
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Table 2.13 Urinary 80HdG excretion among breast cancer survivors before and after a 
six month high fhiit, vegetable and fiber, low fat or control diet® 

Conditional 
80HdG Baseline End of Studv Change Score 
Measurement N Mean ± SD N Mean ± SD p-value'' 

ng/ml 
Intervention 33 9.5 ± 10.2 29 6.9 ±7.2 0.045 
Control 34 10.8± 17.0 34 10.7±I1.5 

ng/24 h 
Intervention 33 16.7 ± 17.0 29 11.0 ±10.3* 0.011 
Control 34 17.7 ± 13.9 34 17.7 ±16.1 

|j.mol/mol 
creatinine 33 5.2 ±3.9 29 3.8 ±3.6 0.029 

Intervention 34 5.6 ±3.9 34 5.4 ±3.9 
Control 

* p-value represents differences between groups at the end of the study 

a = Sub-study population of the Woman's Healthy Eating and Living study (WHEL) 

b = p-value for comparison of change in 80HdG measure by treatment group from 
baseline to end of study using conditional change score analysis, 1-sided 
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Table 2.14 Comparison of urinary 80HdG excretion among breast cancer survivors 
who are high or low consumers of fruit and vegetables® 

Conditional 

80HdG Baseline End of Study Change Score 

Measurement N Mean ± SD N Mean ± SD p-value** 

ng/ml 
High 35 9.4 ± 9.4 40 6.8 ± 7.5* 0.013 
Low 22 12.1 ± 12.5 21 13.2 ± 12.6 

ng/24 h 
High 35 16.5 ± 14.6 40 11.2 ± 10.0* 0.013 
Low 22 19.7 ± 18.6 21 21.2 ± 18.3 

umol/mol 
creatinine 

High 35 5.3 ±4.1 40 3.8 ±2.9» 0.007 
Low 22 5.9 ±3.8 21 6.4 ±4.8 

* significan p-values at end of study for high or low consumers of fruit and vegetables 
(student t-test for equality of means) 

a = Sub-study population of the Woman's Healthy Eating and Living study (WHEL) 

b = p-value for comparison of change in 80HdG excretion by treatment group, controlling 
for baseline values, 1-sided 
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Table 2.15 Association between change in CD167CD56* percentage and cytolytic activity and 
selected dietary and circulating nutrient concentrations at post-test among breast cancer 
survivors (N = 55) enrolled in a high fruit and vegetable, low fat dietary intervention trial 

Correlation Coefficient p-value 
(Pearson's) (Significance) 

Diet 
Beta-carotene (|ig) 

NKC% -0.124 0.37 
NKC lytic activity -0.030 0.83 

Vit. A from beta-carotene (|ig) 
NKC% -0.135 0.33 
NKC lytic activity -0.029 0.83 

Alpha-carotene (ng) 
NKC% -0.139 0.31 
NKC lytic activity -0.064 0.64 

Lutein (jag) 
NKC% -0.092 0.50 
NKC lytic activity -0.089 0.51 

Lycopene(^g) 
NKC% -0.048 0.73 
NKC lytic activity -0.160 0.91 

Vit. C (mg) 
NKC% -0.073 0.60 
NKC lytic activity -0.071 0.60 

Vit. E (alpha-toe equiv mg) 
NKC% -0.038 0.78 
NKC lytic activity -0.670 0.62 

Folate (|ig) 
NKC% -0.062 0.65 
NKC lytic activity -0.042 0.76 

lasma 
Lutein (|ig) 

NKC% -0.092 0.95 
NKC lytic activity -0.100 0.45 

Beta-crypto.xanthin 
NKC% 0.072 0.61 
NKC lytic activity 0.031 0.82 

Lycopene (ng) 
NKC% -0.028 0.84 
NKC lytic activity -0.109 0.42 

Alpha-carotene (|ig) 
NKC% -0.067 0.63 
NKC lytic activity -0.127 0.34 

Beta-carotene 
NKC% -0.110 0.42 
NKC lytic activity -1.120 0.37 
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Table 2.16 Associations between dietary intake and urinary 80HdG excretion among 
women previously treated for breast cancer® 

Food group / Nutrient nmol 80HdG / L 
nmol 80HdG 

/ 2 4 h r  
umol 80HdG 

/ mol creatinine 

Fruit (gms) -0.321* -0.285' -0.311* 

Fruit juice (gms) -0.098 -0.158 -0.112 

Vegetables (gms) -0.228 -0.196 -0.174 

Vegetable juice (gms) -0.320* -0.294' -0.291' 

Meat (gms) 0.375** 0.351** 0.243' 

Total fat (gms) 0.298* 0.300* 0.242 

Saturated fat (gms) 0.405** 0.404** 0.319* 

Carbohydrate (gms) -0.019 0.005 -0.011 

Cholesterol (gms) 0.264^ 0.280' 0.207 

Protein (gms) 0.154 0.169 0.098 

Vitamin A (lU) -0.297' -0.315* -0.302* 

Beta-carotene (mg) -0.266' -0.268' -0.247' 

Alpha-carotene (mg) -0.26 r -0.252' -0.236 

Lutein (mg) -0.265' -0.270' -0.224 

Lycopene (mg) 0.095 0.034 0.057 

Vitamin C (mg) -0.273' -0.320* -0.0257' 

Folate (mg) -0.272' -0.277' -0.252' 

Vitamin E (mg tocoph) -0.026 -0.030 -0.014 

*p<0.01; **p <0.001; ^ p <0.05 

a = Associations based on Pearson's correlation coefficients 
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Table 2.17 Baseline anthropometric and body composition measurements among breast 
cancer survivors enrolled in a dietary intervention study 

Measurement by Current Study WHEL Study 
Treatment Group Participants (N = 77) Participants (N = 1437) 

Height (cm) 
Intervention 163.1 ±6.6 164.1 ±6.7 
Control 164.7 ± 6.7 164.3 ± 6.6 

Weight (kg) 
Intervention 72.2 ± 17.2 73.1 ± 16.3 
Control 73.3 ± 18.9 73.4 ±17.4 

BMI (Wt in kg/Ht in cm") 
Intervention 27.0 ±6.1 27.2 ± 5.8 
Control 27.0 ± 6.0 27.2 ± 6.2 

WHR (waist/hip) 
Intervention 0.77 ± 0.2 0.80 ± 0.1 
Control 0.80 ± 0.1 0.80 ± 0.1 

% Body fat 
Intervention 31.5 ±5.5 NA 
Control 31.3 ±6.7 NA 

LBM (kg) 
Intervention 49.4 ± 8.2 NA 
Control 49.8 ± 8.0 NA 

NA = Data not collected in this cohort 
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Table 2.18 Change in anthropometric and body composition measurements in response 
to a plant-based dietary intervention or control diet among women 
previously treated for breast cancer 

Anthropometric End Mean Change Score 
Measure N Baseline of Study Change ± SD p-value 

Weight (kg) 
Intervention 
ConUrol 

36 
41 

72.2 ± 17.2 
73.3 ± 19.0 

70.3 ± 17.6 
73.8 ± 19.4 

-1.59 ±3.83 
0.23 ± 4.66 

0.035 

BMI 
Intervention 
Control 

29 
37 

27.0 ±6.1 
26.9 ± 6.0 

26.7 ±6.1 
27.3 ±6.1 

-0.28 ± 1.76 
0.06 ± 2.40 

0.077 

WHR 
Intervention 
Control 

27 
36 

0.768 ±0.15 
0.798 ± 0.08 

0.798 ± 0.08 
0.800 ± 0.09 

0.03 ±0.14 
0.004 ± 0.05 

0.240 

% Body fat 
Intervention 
Control 

29 
36 

31.5 ±5.5 
31.3 ±6.5 

30.3 ±5.7* 
30.7 ±5.0* 

-1.4 ±3.8** 
-0.66 ±3.5** 

0.184 

Body fat (kg) 
Intervention 
Control 

29 
36 

23.5 ±9.8 
24.1 ± 12.6 

22.0 ± 9.9 
24.6 ± 12.6 

-1.42 ±3.9 
0.47 ±9.1 

0.105 

Lean Body 
Mass (kg) 

Intervention 
Control 

29 
36 

49.5 ± 8.2 
49.8 ± 8.0 

47.0 ± 11.7 
50.0 ± 10.0 

-1.55 ±7.6 
1.08 ±4.8 

0.055 

* Significant at p <0.05 from baseline to end of study within treatment groups 

** F <0.05 by repeated measures multivariant analysis for body composition changes, 
pre- versus post-dietary treatment groups 

a = p-value for comparison of change in anthropometric or body composition 
measurement by treatment group from baseline to end of study, controlling for 
baseline value. 1-sided 
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Table 2.19 Adult weight history of women previously treated for breast cancer (N = lit 

Anthropometric 
Measure Mean ± SD t-value** p-value*^ 

Weight age 18 years (kg) 56.38 ± 8.7 8.72 <0.001 

BMI age 18 years 
(Wt (k;g)/Ht (cm)-) 

20.99 ±3.1 9.10 <0.001 

Ideal body weight (kg) 55.37 ±4.9 9.23 <0.001 

Weight I year prior to 
cancer diagnosis (kg) 

71.49 ± 19.6 1.50 0.138 

BMI 1 year prior to 
cancer diagnosis (kg) 

26.57 ± 6.7 1.17 0.243 

Highest adult weight (kg) 72.06 ± 29.3 0.390 0.698 

Lowest adult weight (kg) 49.78 ± 16.4 9.00 <0.001 

Self-reported 
"best weight" (kg) 

61.40 ± 7.2 7.64 <0.001 

a = Sub-study of the Women's Healthy Eating and Living study (WHEL) 

b = Paired t-test of variable with current body weight and current BMI 

c = p-value of significance, comparison of value with current, measured 
body weight 
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The University of Arizona, Arizona Cancer Center is a clinical center for two important 
national nutrition and breast cancer prevention studies, which may be of interest to yo u. 
The two studies are the Women ' s Healthy Eating and Living Study (WHEL) and the 
\\/omen ' s Intervention Nutrition Study (WINS). The purpose of these studies is to 
determine if healthy eating can reduce breast cancer recurrence and to develop healthy 
eating guidelines for women who will be treated for breast cancer in the future . My 
office is a recruitment site for both studies. As a breast cancer patient you may be 
eligible to participate. 

Within the next few weeks you will be contacted by telephone by the recruitment 
coordinator for these studies. The coordinator will be able to anS\\·er any questions you 
may have and assess whether you are eligible to participate in either study. Your 
participation is entirely voluntary. Participation does not interfere in any way with y\)U r 

current medical care. I wanted to share this information with you in the event yo u would 
be interested in participating. 

Thank-you for considering participation in the nutrition and breast c mcer studies . If yo u 
would like to talk to a recruitment coordinator please feel free to contact Emily Nardi at 
321 -7744 or Nancy Adarnowicz at 318-7156. 

(.___,.-- · 
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APPEND1X2 

\\'HEL IMMUNOLOGY SUB-STUD\" ELIGIBILITY SCREENING FORM 

Comple te d b: • Final screening !D =: _ ____ ___ _ 

Cl in ical center · ________ Source : _______ Medical Record ;: : _ ______ _ 

~ame: Nickname: __________ _ 

Address: _ _ ______ __________ __________________ _ 

City _____________ State:___,.AZ,"""'""--- Zip code : ________ _ 

Telephone: ___________ Work: ________ FAX: _______ _ 

E-maiL -------------
0 cc up at ion : _ _________________ Education : _____________ _ 

Country or birth : ______ __________ Ethn icity : _____________ _ 

Marital Starus: ___ ____________ Age: ____ Date of birth : ______ _ 

Eligibilit~ Criteria: 

When were you diagnosed w · breast cancer: Surgery date : ____ _ 

Did you e,er have a diagnosis of cancer before that date ') : Yes No 

lfyes . Pre,ious date Type of cancer: ____________ _ 

Treatment: Result : ---------------- -----------------
Ha ve you had a breast cancer rec urrence'.' : Yes No 

ff yes . When: T;-pe : ________________ _ 

Treatment: Result: -----------------
\Vhat was :our stage at diagnosis" Tumor size : __________ _ 

Had the cancer spread beyond your breast or lymph nodes" Yes No 

What type of surge~ did you have": _________________________ _ 

Did you have radiation therapy": Yes No Date end: _________ _ __ _ 

Did you have chemotherapy": Yes No Date end: ____________ _ 

Are you currently on a medically prescribed diet? : Yes No Describe: -----------
Are you using hormone replacement therapy" : Yes No Which?: -----------
Are you raki ng tamo.xifen": Yes ~o 

Are :Ou taking cort icosteroids" Yes '!o 

Are : Ou tak ing :\eupogen or methorre.xate" Ye.: No 

Do you currently smoke" Yes \/o 

Have :Ou smoked within the past year" Yes No 

Could :Ou come to the clinic for study visits? Yes No 

Are you currently enrolled in another study? Yes No 

Eligibilit: Status : __________ ______________________ _ 

Would :,ou like to participate in the study": Yes No 
Comments : -------- ----------------------------

Physician code : _______________ Surgeon code : _____________ _ 

Hospital code : ________________ _ 

'\ ·t medical fo llO\\ up (da re ): _ _________ ________ _ 
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APPENDIX 3 

ORIENTATION TO 24-HOUR RECALLS 

Whafs a 24-Hour Recall? 

Twenty-four-hour recalls are a way of 
assessing what you usually eat. We 
will collect this information through 
penodic telephone interviews that ask 
you to recall what you ate the 
preMOus day. These recalls will occur 
on 4 separate days dunng a 2-week 

penod. The days will be selected randomly by a 
jotnputer so that half of the days recalled are 
week days (Monday through Thursday) and half 
are weekend days (Fnday through Sunday). 

Your first set of recalls will begin sotneome in the 
next tKonth. This is our estimate of your baseline 
diet — that is — how you were eating before you 
entered the Study. 

It is very important thai you do not 
change your eating habits before 
this first set of recalls. 

If you change what you eat before we assess your 
baseline diet, we wnll not be able to accurately 
show any dietary changes made as a result of 
participating in the ViTlEL Study. 

We «.tI1 be assessing your diet by 24-hour recalls 
about five more times over the course of the 
WHEL Study Dunng these calls, it is also ver. 
important that you continue eating your usual diet. 

Within 2 months of your recalls, we will send you 
a Nstiitional Summary that will give you 
feedback on your diet. 

Schedufing the Colts 

Dietary .\ssessors from the WHEL Coordinating 
Center in San Diego will be scheduling the recalls 
in advance directly with you If you need to 
reschedule a ca!!. please call I-S00-S20-U'HEL 
19-1? 5 > We -.vill tr. to accommodate your ••chedule. 
but for the informatioa to be of maximum 
benefit, it must be collected as close to the 
scheduled day as possible. The points in time 

have been carefully determined, and your 
cooperation in providing dietarv information 
dunng these times is very important. 

What Do You Need To Do? 

The .Assessor will cal! at the scheduled time day to 
ask you for details of everything — all foods and 
liquids (mcluding watert — that you consumed 
dunng the past 24 hours yom midnight to midnight 
of the previous day. The .Assessor will ask you to 
indicate the amount actually eaten or drunk, not 
how much was put mto the dish, cup, or bowl. The 
followmg nps will help you esnmate how much 
you eat. 

Tips for Estimoting Portion Sizes 

• Use the measuring cups and spoons 

you were given to describe the amount 

consumed. 

For example, instead of simply telling the 

.Assessor that you had breakfast cereal, you 

would want to give more details like: I cup 

of wheat flakes with cup of lowfat milk, 
and of a large (8-inch) banana. 

• Measuring the volume of frequently 

used dishes, bowls, cups, and glasses 

will help you to more accurately report 

the correct volume of food each time 
you use that particular container. 

• For pieces of food that do not fit into a 
cup or spoon, describe the size using the 

'Commoa Serving Sizes' on the pages 

attached. 

For example. 1 com tortilla (6 inches 

across), and 1 cube of cheese (2" long x 1" 

wide X 't" high). You can use weight or 

dimensions for reporting meat. fish, poultry, 

cheese, pizza and baked goods Include 

thickness, length, and 'Aidth of fotxl using a 
ruler Indicate if the -Aeight was obtained 
before or after cooking 



In add1t1on to the amount :md rype of food that 
you ate , several other detail s :ire needed so that 
we can get an accurate picture of your diet. 

Be Specific. When naming the food or beverage 
that you ate, it will be very helpful if you can 
provide your Assessor with some speci fie 
information. 

For e:wmpfe, ifyou are meat, dewifs such as the 
p art ea ten are imponanl. For inswnce, ifyou 
ate chicken, tell rhe Assessor whether ir was 
f rom the thigh or breast, or at feast whether it 
was white or dark meat. 

Brand · Names & Labels. Brand names of 
prepared foods are very useful for your Assessor, 
as are labels from the prepared foods you have 
eaten . 

Mixed Foods. Be prepared to tell the Assessor 
what is in a mixed food. 

For example. rather than just sa_ving l cup of 
stew, y ou will need to do your best to give the 
amount of each major item in the stew, such as 
l /4 CtfP stewed beef 1/4 cup potato, 114 cup 
carrot. l /4 cup gravy. If you have prepared a 
dish at home. report the recipe used including 
all ingredients. and the number of servings f rom 
the recipe or wht1l portion of 1he toraf you 
actually consumed. 

Prepa,atio.i Method. It is also important for you 
to describe the preparation method used, such as 
baked, bo iled. broiled, fried , breaded and fried , 
etc . 

For example. one chicken drumst ick (fried in 
shoruning. no flour or batter). 

Add-Ons. Remember to tell your l 
Assessor the li ttle things added to foods . 
like butter. marg:inne . mustard. Jell y, ~ 
sugar. gra\·y , or sa lad dressing . "'-' 

Nonfat Items. Don ' t forget to report nonfat 
items. Just because they are nonfa t does not mean 
they are not important to include. 

Time & Place. Your Assessor \vi II ask you to 
indicate the approximate time the food or 
beverage was consumed, and whether it was 

consumed at a meal or a snack. It <e~- is also very helpful if you can say 
where the food or beverage was 
consumed. for example at home, 
work, schoo l, restaurant, store , in 
transit, etc . 

For example. at 2:00 PAI I ate a snack at home. 
The snack was 2 tablespoons of raisins and 8 
whole-grain crackers (2-inch diameter). 

Supplemen1s. In addit ion to asking you about 
the food and liquid you ingested, the Assessor will 
also ask you what vitamin and/or mineral or 
herbal supplements you took during the prior day . 

It is important that you have these supplements 
handy, as the Assessor will ask you for specific 
information about the supplement ingredients . 

For those supplements with more than one 
ingredient, the Assessor will ask you for the 
brand name, the manufacturer, · and the 
manufacturer's address and/or phone number. 

We have information on the contents of many of 
these formulations . However, for some we may 
need to ask you to read off all the ingredients, 
along with the amount per tab/cap, and how many 
you ingested during the previous day. 

We very much apprec iate your interest in this 
important study on the effect of diet on breast 
cancer recurrence . We look forward to talking 
with you. 
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I ~ _ ucs~- . rJ 0 4 16 96,, 
Wcm':: n ' s H '2 a ~ : h :· Ea t ~ :~ g ar,d L':ing Study , WHE L) 1: 

I L Ml1~E R ,_c. NT .c:. :<. 11 Dietary Supplement Form l(Multiple Ingredient Formula ti ens) !i 
]! 

I I 

I Scree ning Id A-BASELINE I! 
I Da t e I I 'I 

-- -- -- I 
Pl ease li st below th'2 mult' - vi ta ::.n / mi :i e ra l s uppleme nc s you are c urrently 
taking, as we ll as any o th-::r supp l eme nt containing t wo ( 2 ) or more nutrient 
ingredients. Indicate belsw how o f t en yo u are taking these s upp l ements 
( D = d a il y I w =We ekly, s = Somet ime s ) Include a l a bel o r insert listing 
the i:1gredien t s in the s e s upplements if poss ible . If you cannot bring the 
l abel, p l ease bring all these s upp-"-ements t c you r next inte rvi ew so that the 
label c a n b e copied. If you ha ve a ny ·:i c.: est :i.ons aboi..: t f illin9 Ot; t thi s for m, I 
c a ll ( 520 ) - 321 - 77 44 Tha nks I 

i 
Ccid-:: r-;am'2 81a.1d / Mfg #?ill s 0/ W( S* ii 

l 
--- ---

--- ---

--- ---

--- ---

I --- --- I 

I' --- ---

--- --- I: 
--- ---

--- ---

--- --- I 
- --- --- I 

I 
I 

--- --- i 

--- --- I 
I 

--- --- j 

--- ---
Commen ts 

I 
i 
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: 4 / 16 / 96 = 

UCSD II Women's Healthy Eating and Living Study (WHEL ) 
CA.NC ER CENTER Dietary Supplement Form 2{Single ingredient Supplements) 

I 
Sc-:-eeni ng Id A-BASELINE 

I Da e I I -- -- --

Please list below the other individual supplements you are currently taking, 
and h o w often you are taking them (D = daily, w = weekly, s = Sometimes ) . 
Fo r each supplement list the dosage or include a labe l . If you have any 
questions about filling out this form, please call (520 ) -321-7744 
Than ks 

Code Vitamin / Mineral Dosage per Pill Number of Pills D/ W/ S* 

Vitamin A ( t o t al / upspec l RE / IU --Vitamin A ( ret i no l ) RE / I U --
Beta Caro tene RE / I .. 1 ::-.c g --Thiamine (Bl ) mg --Riboflavin (B2 ) mg --
Niacin (B3 ) mg 
Pybdoxine (B6 ) --

mg --Folic Acid (folate ) mcg --Vitamin (Bl2 ) mcg --Pantothenic Acid mg --Vitamin C (ascorbic acid ) mg 
Vitamin D IU --

--Vitamin E ( t o c opherol ) IU 
Vitamin K 

--IU 
Biotin --mcg 
Choline --mg 
Ino sitol --mg 
Para-Ami noben zoic Acid --mg 
Calci um (Ca ) --mg 
Chloride (Cl ) --mg 
Chromium (Cr ) --mcg 
Cobalt (Co ) --mcg 
Copper (Cu) --mg 
Fluoride (Fl ) --

mg 
Iodine ( I ) --mcg 
Iron (Fe ) --mg 
Magnesi u m (Mg ) --mg --Manganese (Mn ) mg 
Molybenum (Mb ) --mg 
Phosphorus (P ) --mg 
Potassium ( K ) --mg 
Selenium (Se ) --

mcg 
Sodium (Na ) --mg 
Sulfur (S ) --mg 
Zinc (Zn ) --mg 
Lysine --mg --Other mg 
Other --
Other --
Other --
Other --

Other --
Comments --
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The Hu ma n Subj e ct s Committ ee (Ins titutiona l Re v i e w Bo ard ) o f the 
Univer s i t y o f Ar iz8na has a c u rre nt assura nce o f com p l:.. a:1ce , number 
M-1233, which i s c:1 f il e wi th the Department o f Hea ~::--. and Hu man 
Se r vices a nd cover s th i s a c t i vity . 

App r ov a l i s g ranted with t he understand i ng that no f u r ther c h anges 
o r addit i ons will be made either to the proc edures f ol!owed o r to 
the consent form(s ) used (copies of which we ha v e on f il e ) without 
the knowledge and approval of the Human Subjects Commi t tee and your 
College or Departmental Review Committee . Any research re l ated 
physical or psychological harm to any subject must also be reported 
t o each committee . 

A university policy requ ires that all signed s u b j e c t c o nse nt form s 
be kept in a perma n ent f il e in an area d esign a t ed f o r tha t purp o se 
by the Department Head or comparable author ity . Th i s wi l l ass u re 
the i r accessibility in the event that u n i vers i t y o ff ici a l s requir e 
t he i nf o rmat ion a nd the principal i n vestiga tor i s unavailable f o r 
s ome reaso n. 

S i n c erel y yours, 

·--~ 
William F Denn y, M.D . 
Cha i rman 
Huma n Subj e c ts Commi t t ee 

WFD:rs 

c c: Departmental / Co llege Review Commi ttee 
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SUBJECTS CONSENT FORM 

Women ' s Healthy Eating and Living 
Date: Initial Approval 9/12/95 

I OF 4 

Subject Number: __ 
HSC: A95. l 08 

I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I AM 
INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF BOW I WILL 
PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FOR.!\1 Wll.,L INDICATE THAT 
I HA VE BEEN SO INFORMED AND THAT I GIVE MY CONSENT. FEDERAL REGULATIONS 
REQUIRE WRITTEN [~•/FORMED CONSENT PRIOR TO PARTICIPATION fN TB[S RESEARCH 
STUDY SO THAT I CAN KNOW THE NATURE AND THE RISKS OF .\ff P . .\RTICIPATION AND 
CAN DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE A.:'fl) CNFORMED MANNER 

~ 
The purpose of the Women's Healthy Eating and Living (WHEL) Study is to evaluate the effects of patterns of 
eating on breast cancer reairrence (cancer which returns after treatment). This study will evaluate the effects of 
nutrition (high fruit, vegetable and fiber, and low fat intake or the National Cancer Institute 5-A-Day Program) 
as an addition to standard cancer treatment. 

Selection Criteria 
I am being asked to participate in this study because I have had Stage I, [I or IIIA breast cancer. I was between 
the ages of I 8 and 70 at the time of my breast cancer surgery I have had either a mastectomy with axillary lymph 
node dissection or a lumpectomy wi th axillary lymph node dissection and follow up radia tion wit hin the past 4 
years . I am accessible by telephone. To determine if I am eligible for the study my medical records will be 
reviewed by study staff and I will be asked to complete a baseline screening interview 

I cannot participate ifI have a serious medical or mental illness; if I am pregnant at the time of study enrollment , 
if I have systemic scleroderrna or cirrhosis of the liver; ifl have had a previous invasive breast cancer, 1f I have 
had another kind of invasive cancer within the past IO years except for squamous or basal cell skin cancer; if I 
ha ve inflammatory breast cancer; if I am participating or have participated in another nutrition study which 
requires me to follO\v a particular diet or a drug study protocol which has cancer recurrence as a stud, endpoint 

I \i.:il l hdve a phySician e\·aluauon confirming no evidence of breast cancer recurrence \1. ith 1n _; month, J r· ' e1ng 
randomized into a study group . .\pprox:imately 3.1)00 women from Arizona, Calirc rnia and Te:--: as \\ 111 oe enroll ed 
in this study. One hundred and t\venry five par11c1pants will be enrolled at the l ·ni\ erslt~ of .\ ,izona Jnnuall y 
Part icipan ts wil l remain on ~tudv for an a\ erage peri od of six vears 

Procedure 
I understand tha t my par11c1pa11on m the WHEL Study is rn luntary: If el igible I ,, ill be ran J urnh dss1gneJ 
( st mJlar to a toss of the com I w one of two study nut rition plans Both groups are necessary for the purposes or· 
this study and it is not kno,1,:1 v..hether ass ignment to any particular group ,vi ii have an effect l ln recurrence rates 

I understand that I cannot choose the group I part1eipate in and t must be ,..,iJJ in:? to .iccept either eating plan a~ 
described below . .\ssignment wan eat ing plan is done using a co mputer program 1.1.·hich consi de rs rn, age. stage 
at diagnos is and ~tud, loca til~n pri,_11 to a~, ig nment to a gro up 
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SUBJECTS CONSENT FORM 

Women's Healthy Eating and Living Study 
Date: Initial Approval 9/12/95 

2 Of 4 

Subject Number: __ 
HSC: A95.108 

Numtion plan /.· This plan will encourage me to adopt the National Cancer Institute 5-A-Day Program which 
is designed to increase fruit and vegetable consumption to 5 servings daily and to assure nutritional adequacy of 
my dietary intake 
Surrinon plan If. This plan will encourage me to increase my intake of fruits. vegetables. and fiber while 
minimizing my fat intake and to assure nut ri tional adequacy of my diet. 

I understand that regardless of the study plan I am assigned to, I will be asked at routine intervals to answer 
questions regarding my cooking and eating habits . The answers to these questions will be used to follow my 
progress and guide me in modifying my current eating habits to achieve study goals and to encourage me to eat 
all necessary nutrients and achieve study goals. I understand that it is important that I answer these questions 
honestly Once assigned to one of the t,.vo eating plans, [ agree to follow, to the best of my ability, the prescribed 
plan which v..ill be outlined by the Study Dietitian To monitor my diet for nutritional adequacy throughout the 
durat ion of the study, [ will be contacted by telephone five to six times over the course of the study and asked 
to recall my intake over four separate twenty-four hour periods as \veil as complete a food frequency 
questionnaire at baseline, 12 months and 48 months . I will also be asked to attend either quarterly or monthly 
cooking classes to assist me in achieving study goals . 

Fi ve times during the course of the WHEL Study, I will be asked to come into the study clinic to collect 
measurements of my height, weight, waist, hips , blood pressure and pulse rate These results will be shared with 
me I will be asked to complete a questionnaire about my quality of life and thoughts and feelings . I will also 
complete a dietary supplement questionnaire at baseline, 12, 48 and 72 months I will receive biannual telephone 
contact to evaluate my current health status. Blood will be collected at baseline ( 3 tablespoons/45 ml), 12 
months. 24 or 36 months, 48 and 72 months (l-1 /2 tablespoons/23 ml) Study researchers will select a random 
sample of blood to analyze for carotenoid levels, estrogen levels and lipid levels . Results of these tests will not 
be distributed to me or my physician and will not replace my usual blood e\·aluat1ons completed by my physician 
. .\pprox.imately half of the blood collected will be stored at the University of California. San Diego Coordinat ing 
Center fo r possible future tests to identify risk fact ors that may predict breJst cancer recurrence 
F r example the researchers may look at how my body metabol izes certa in foods based on my ov. n genetic 
profile I understand that all 1dentifying infonnation will be removed from the bl od samples prio r to anv genetic 
testing and the results can not be matched to me at any time 

I \viii allow stud~- researchers to request. from the hospital patholo~, J epJ.:t ment "'here 111 \ su rger.· ,~as 
performed. a small sample of the cancer tissue removed from my breast Jt the trme ,) t m::, in itial surgery and to 
swre rt at the Lniversity of California. San Diego Coordinating Center for use in ..: ontirmin= the pathology of my 
breast cancer or in the future to identify additional risk factors fo r breast cancer or its recurrence If I should ha\ e 
an addi tional ca ncer event (:,;uch as a recurrence), I will allow study researchers to re vie,, my medical records 
to document recurrence and collect a small sample of cancer tissue that !S surgical h· remo,·ed at that time and 
to store it for h.1ture study· as weli Prior to anv testing all identifying informat on \,·tl l be remo'>ed from my tissue 
~amrle and the results ,v iii 11 0 be a.b k to be matched to me at am· time 
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SU BJECTS CONSE NT FORM 

Women ' s Healthy Eating and LiYing Study 
Date: Initial Approval 9/12/95 

Risks 

3 OF 4 

Subject ~ umber: __ 
HSC: A95. I08 

There is no evidence that the levels of specific nutrients targeted in the eating plans will result in toxicity The 
fo llowing possible effects are associated with the dietary interventions I) yellowing of the skin due to increased 
carotenoid ingestio~ 2) intestinal gas or bloating related to increased consumption of fruits , vegetables and fiber; 
3) diarrhea or constipation related to increased fiber intake. Gas, bloating and irregularity in bowel movements 
should be self-limiting once I have adjusted to the new eating plan. I may experience slight pai n, discomfort. 
bleeding or bruising during blood draws. 

Benefits 
Personal benefit may or may not result from participation in this study. This study may help others in that the 
results will show whether or not diet influences the course of breast cancer. [n addition, I will receive study
related nutritional information free of charge throughout the study .. 

Confidentiality 
\ 1edical information about me and my progress in this study will remain confidential Should the result s of this 
research be reported or published. no individual participant names wi ll be used [n acco rdance with the 
requirements of the Food and Drug . .\drninistration (FDA), occasionally medical records of patients may be 
reviewed by medical monitors or sponsoring agencies whose duty it is to oversee this research and to \·erify its 
accuracy. This includes authorized medical research staff from the Arizona Cancer Center 

I realize that the data provided and the tests that are completed as part of this study may contain sensitive 
info rmation that if generally disclosed could affect my employability and health insurance status. To prevent this 
from happening, I understand that the Department of Health and Human Services has issued a Certificate of 
Confidentiality to protect this information from subpoena or other investigative disclosure 1.1vithout my specific 
consent ...\ copy of the Certificate of Confidentiality is attached . 

Participation Costs 
I understand that the WHE L study wdl pay for all study-relat ed laborato ry procedures \1.h1k I am in thi s ·tud \ 
I \\ill be respo nsible fo r any expenses that have to do wi th other aspects of my i:-articipat1on ~'..lc h a:- tra , el to and 
fro m meetings. buyi ng food for home use. or purchasing any related ki tchen ap pl iances 

Lia bil ity 
[ understand that side effecb or harm .He pL)SS1ble in am research program de5pite the 'JSe 1.'f high st :!ndards 1.) f 

cJre and could occur through nc, r·dulr of mine or the in vestigato r im olved Kno,, n ~h.ie effect hd\ e been 
described in this consent fo rm Ho\, e, er unt0 reseeable harm may also occur dnd require care I understand that 
money fo r research-related side effects r harm. or for wages or ume lost. is not available I do 11L)t g1, ·e up any 
of m:,.; kgal rights by signing this form l can obtain fu rt he r info rmat10 n fro m Da\·id .-.\J bem. !\1 D r James 
\l arshall, PhD (Principal lnvestigators) at (520) 626-7685 or b26-~768 If l ha,·e questions co ncerning m~· rights 
as a research subject. I mav call the Human SubJect:- Commi tt ee office at ( ~: 1J ) 626-6-: 1 1m· weekddy 
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SliBJECTS CONSENT FORM 

Women's Healthy Eating and Living Study 
Date: Initial Approval 9/12/95 

Authorization 

4 OF 4 

Subject Number: __ 
HSC: A95. t08 

BEFORE GIVING MY CONSENT TO PARTICIPATE BY SIGNING THIS FORil\1 THE METHODS, 
INCONVENIE~CES, RISKS, AND BENEFITS HA VE BEEN EXPLAINED TO ME AND MY 
QUESTIONS HA VE BEEN ANSWERED. I FNDERSTAND TBA TI MAY ASK QUESTIONS AT ANY 
TIME AND THAT I . .\M FREE TO WITHDR.\W FROM THE PROJECT AT ANY TIME WITHOUT 
CAUSING BAD FEELINGS OR AFFECTING MY MEDICAL CARE. MY PARTIC£PA TION IN THIS 
PROJECT l\1A Y E ENDED BY THE INVESTIGATOR OR BY THE SPONSOR FOR REASONS TBA T 
WOULD BE EXPLAINED. NEW INFORM.I\ TION DEVELOPED DURING THE COURSE OF THIS 
STUDY WHIC1I MAY AFFECT MY WILLINGNESS TO CONTINUE IN THIS RESEARCH 
PROJECT WILL BE GIVEN TO ME AS IT BECOMES AV All.ABLE. I UNDERSTAND TBA T THIS 
CONSENT FORM WILL BE FILED IN AN AREA DESIGNATED BY THE ULMAN SUBJECTS 
COMMITTEE WITH ACCESS RESTRICTED TO THE PRINCIPAL lNVESTIGATOR, JAMES 
MARSHALL, PHD, OR AUTHORIZED REPRESENTATIVE OF THE ARIZONA CANCER CENTER 
I UNDERSTAND TBA TI DO NOT GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNlNG THIS 
FORM. A COPY OF THIS SIG!\ED CONSENT FORM WILL BE GIVEi'\ TO ME. 

Subject ' s Signaturt Date 

Parent/Legal Guardian (if necessary) Date 

Investigator' s Affidavit 
I have carefully explained to the subject the nature of the above project l hereby cer1ifv that . to rh e best of my 
knowledge, the person \vho is signing this consent fo rm understand s clearly the nature. demands , benefits . and 
risks im oh·ed in his/her part1c1pario n and his.'r,er signat ure is lega l!\ valid . .\ med 1c1I prob lem or language o r 
educati onal barrier has nor prec luded thi~ unders1:rnding . 

Signature of ln\estigator Date 

Signature of Witness Date 
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APPENDIXS 

TH[ UNN[RSITY Of 

ARIZONA& l b~ E \b~ I · , 

HEALll-1 SCJ[NC[S ([NT"ER 
ucson . ~ nz n.a • ~- -: .; 

1520) 620-072 ! 
12 April 1996 -ii(r"'1 
David S. Albe t'ts, M.D. 
Department of Internal Medicine 
Arizona Cancer Center 
PO BOX 245024 

RE: HSC A95.l08 WOMEN'S HEALTHY EATING AND LIFESTYLE STUDY 

Dear Or. Alberts: 

We received your 10 April 1996 letter a nd accompanying 
immunological substudy consent fonn for the above referenced 
project. Protocol change involves inclusion of a n immunological 
substudy to be conducted by A. Giuliano, Ph.D. with laboratory 
assays completed under direction of Emmanuel Akpor i aye, Ph.D. [72 
patients recruited from Project A95.108 to provide additional 30 ml 
blood upon enrollment and at 3 & 6 months for purpose of 
immunological studies; also 4-day dietary recall, AZ Food Frequency 
& Lifestyle questionnaires completed and anthropometric 
measurements obtained at 6 months {separate consent form for this 
participation provided for review}). Approval for t hese changes is 
granted effective 12 April 1996. 

The Hu.man Subjects Committee (Institutional Review Board) of the 
University of Arizona has a current assurance of compliance, number 
M-1233, which is on file with the Department of Health and Human 
Services and covers this activity. 

Approval is granted with the understanding that no further changes 
or additions will be made either to the procedures followed or to 
the consent form(s) used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee and your 
College or Departmental Review Committee. Any research related 
physical or psychological harm to any subject must also be reported 
to each committee. 

A university policy requires that all signed subject consent fonns 
be kept in a pennanent file in an area designated for that purpose 
by the Department Head or comparable authority . This will assure 
their accessibility in the event that university officials require 
the information and the principal investigator is unavailable for 
some reason. 

Sincerely yours, 

W1~ 
William F Denny, M.D. 
Chairman 
Human Subjects Committee 

WFD:rs 
cc: Departmental/College Review Committee 



SI BJECTS CONSENT FOR-M 
Pi^e 1 of 4 

Summary of Research Women's Healthy Eatiog and Lifestyle Study 
.Immunology sub-study 

Procedures and Demands: 
Date: Initial Approval 3/96 HSC: A95.108 

I AM BEISG ASKED TO READ THE FOLLOmSG MATERIAL TO ENSURE THAT I AM INFORMED 
OF THE NATURE OF THIS RESEARCH STUDY AND OF HOW I WILL PARTICIPATE IN FT. IF I 
CONSENTTO DO SO. SIGNING THIS FORM WILL INDICATE THAT I HAVE BEEN SO LSFORMED 
AND THA T / GIVE .\n' CONSENT. FEDERAL REGVLA TIONS REQUIRE fHUTTEN INFORMED 
CONSENT PRIOR TO PARTICIPA TION IN THIS RESEARCH STUD Y SO THAT I CAN KNOW THE 
SA TUREA.\D THE RISKS OF MY PARTICIPATION AND CAN DECIDE TO PARTICIPA TE OR NOT 
PARTICIPA TE IN A FREE .<ND INFORMED MANNER. 

ElUPflSC 
The purpose of this sub-study b to evaluate the effects of panenu of eating on immune function and the 
body's ability to repair damaged cells. This study is being conducted along with the Women's Healthy 
Eating and Lifestyle Study to further define mechanisms by which the study diets may protect against 
breast cancer recurrence. I understand that I have been diagnosed with breast cancer. This study will 
evaluate the eflects of nutrition (high fruit, vegetable, and fiber, low and dietary fat intake or the National 
Cancer Institute 5-A-Day program) as an addition to my sundard treatment program. 

Selection Criteria 
I am being invited to participate because I am enrolled in the Women's Healthy Eating and Lifestyle Study. 
I must be 18-70 yean of age at the time of my breast cancer diagnosis, had a mastectomy plus axillary 
dissection or lumpectomy with axiUary dissection and radiation therapy. Within 4 yean of entry into the 
study I must have completed one of the folowing procedures: (a) total mastectomy and axillary dissection, 
or (b) breast sparing surgical removal of cancer with dear margios and axSlary dissectioo followed by 
breast irradiation. To determine if I am eligible for the study my medical records wS be reviewed and 
I will be asked to complete a baseline screening interview. Sixty subjects wHt be enrolled in this study 
throughout Arizona. 

I cannot participate if 1 have a serious medical or mental illness; if I am pregnant; if I have uncontrolled 
heart disease: if I ha\-e cancer of the other breast; if I have another kind of cancer except for inactive skin 
cancer; early cervical cancer; or a previous invasive cancer of any site in the past 10 yean; if I have 
inflammatory breast cancer; or if I am participating in other adjuvant breast cancer studies or dnig 
protocols which would interfere with the nutrition adjuvant outcome study. / cannot participate / have 
an immunosuppressive dbease such as AIDS, HIV, lupus or other autoimmune Ssease. / cannot participate 
if I am on any medication which alters my immune function including methotrexate, corticosteroids or 
neupogen. I cannot participate if I smoke or have smoked tobacco within the last 12 months. 

Procedure 

If eligible I will be randomly assigned (similar to the toss of a coin) to one of two study nutrition plans. 
Both groups are necessary for the purposes of this study, and it is not known whether assignment to any 
particular group will have an effect on my response to treatment or my well-being. I undentand that 1 
cannot choose the group and must be willing to accept either plan as described below. Assignment to a 
group is done via a computer system considering my age. stage at diagnosis, aod study location. 



SL BJECrS CONSENT FORM 
Pigf I of 4 

Summary of Research U omen's Healthy Eating and Lifestyle Study 
Immunology sub-study 

Procedures and Demands: 
Date: Initial Approval 03/96 BSC: A9S.I08 

SuxridoH Study Plan I: This plan will encourage the adoption of the National Cancer institute 5-A-Day 
program which is designed to increase fniits and vegetables to 5 servings per day and to assure nutritional 
adequacy of my intake. 

Sutrition Stuify Plan U: The objecti\'e of this plan will be to increase my fruit, vegetable, and fiber inuke 
while minimizing my fat intake and to assure nutritional adequacy of my diet. 

I understand tta^t regardless of the study plan I am assigned to, I will be asked at routine intervals to 
answer questions regarding my cooking and eating habits. The answers to these questions will be used 
to follow my progress and guide me in modifying my current eating habits and to encourage me to eat all 
necessary nutrients. I understand that it is important that I answer these questioas honestly. Once 
assigned to one of the two study nutrition plans, I agree to follow, to the best of ny abffity, the prescribed 
plan which will be outlined by the Study Nutritionists. 

Twenty mis of blood will be eoUected at baseUne and at six months to complete the laboratory tests far this 
sub-study. Stuify researchers will determine natural kUler ceO killing capacity (an uuBcator of immune 
response) using a chromium release assay. Researchers will also use the blood sample to determine the level 
of folate (a B vitamiH) and caratenoids (ad£tional nutrients) present in blood I understand that each of 
these assays will be completed at baseline and end of study (6 months). Results of these tests will not 
iSstributed to parifĉ Hints. At the beginning of the study and at the end (6 months), I will be asked to come 
to the clinic to collect measurements of height, weight and waist-hip ratio as well as to complete a 
questionnaire about my quality of l̂ e and thoughts and feelings states. I will also complete a iSetary 
supplement questionnaire at base&ne, 2, 4 and 6 months. 

I will also be asked to provide a twenty-four hour or first morning void urine sample at the beginning of the 
sub-study and at six months. The urine sample wiff be used to determine my level of ceO damage as indicated 
by a specific DSA adduct called 8 dthydroxydeoxyguanaane. 

Ri«ka 
There is no evidence that the levels of specific nutrients aimed for in the intenrentioa diet will result in 
toxicity. The following possible effects are associated with this diet: the possibility of yellowing skin due 
Co increased ingestion of beta-carotene; the increased consumption of fruits, vegetables, and fiber may 
produce intestinal gas or abdominal bloating, especially during the first month; and occasionally 
participants may experience diarrhea or constipation both of which should be self-limiting once you have 
adjusted to the new diet There may be slight pain, bleeding, or brubing from drawing blood. 

Benefits 
I understand that my participation is entirely voluntary. Personal benefit may or may not result from the 
study. This study may help others in that the results will show whether or not diet influences immune 
function and/or the body's ability to repair damaged cells. In addition. I will receive study-related 
nutritional counseling free-oF-charge though out the study. 
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SL BJECTS CONSENT FORM 
Pige j of 4 

Summao' of Research Woaiea'i Healthy Eating and Lirestyle Study 
Immunology sub-study 

Procedures and Demands: 
Date: Initial Approval 03/96 BSC: A9S.I08 

ronfidentiality ' 
Medical infomutioa about me and my progress in this study will remain coafidentiaL Should the results 
or this study be reported or published, ao individaal patient names will be used. In accordance with the 
requirements of ihe Food and Drug Administration (FDA), occasionally medical records of patients may 
be reviewed by medical monitors or sponsoring agencies whose duty it is to oversee this research to verify 
its accuracy. This may include authorned medical research staff from the Arizona Cancer Center. 

Participation CMts 
I will not be charged for any of the study related laboratory procedures while on this study. I will be 
responsible for aay expenses tlut have to do with other aspects of my participation such as travel expenses 
for meeting and lab visits, baying food for home use, or purchasing any related kitcheo appliances. 

Liability 
I understand that side efTects or harm are possible in any research program despite the use of high 
standards of care and could occur through no fault of mine or the investigator invoKed. Known side 
effects have been described in this consent form. However, unforeseeable harm may also occur and 
require care. I understand that money for rcsearcb-felated side efTects or harm, or for wages or time lost, 
is not available. 1 do not give up any of my legal rights by signing this form. I can obtain further 
information from David Alberts, M.D. (Principal Investigator) at (520) 626-7MS or Anna Giuliano, PhD 
(co-investigator) at 318-7064. If I have questions concerning my rights as a research subject, I may call 
the Human Subjects Committee office at (520) 626-6721 any weeicday. 

Anthornation 
BEFORE GIVING MY CONSENT BY SIGNING THIS FOR.M, THE METHODS. INCO.WENTENCES, 
RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY QUESTIONS HAVE BEEN 
ANSWERED. I UNDERSTAND THAT I MAY ASK QUESTIONS AT AN\ TIME AND THAT I A.M 
FREE TO WITHDRAW FROM THE PROJECT AT A.VY TIME WITHOIT CAUSING BAD 
FEELINGS OR AFFECTING .M\ MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT MAY 
BE ENDED BY THE INVESTIGATOR OR BY THE SPONSOR FOR REASONS TH.AT WOULD BE 
EXPLALNED. NEW INFORM.ATION DEVEL- OPED DURING THE COURSE OF THIS STirDY 
WHICH MAY AFFECT MY WILUNGNTSS TO CONTINIT: IN THIS RESEARCH PROJECT WILL 
BE GIVEN TO ME AS IT BECOMES AVAILABLE. I UNDERSTAND THAT THIS CONSENT FOR.M 
WILL BE FILED IN AN ARE.\ DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE W ITH 
ACCESS RESTRICTED TO THE PRINCIPAL DiVESTIGATOR, DAVID ALBERTS, M.D., OR 
AUTHORIZED REPRESENTATIVE OF THE WHEL Research Study. I UNDERSTAND THAT 1 DO 
NOT GIVE UP ANT OF M\' LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS 
SIGNED CONSENT FORM WILL BE GIVEN TO ME. 



SL BJECrS CONSENT FORM 
Page 4 of 4 

Summary of Researcb Women's Healthy Eating and Lifestyle Scudy 
Immunology Sub-study 

Procedures and Demands: 
Date: Initial Approval 03/96 HSC: A95.108 

Subject's Signature Date 

Parent/Legal Guardian (if necessary) Date 

Investigator's Affidavit 
I have carefully explained to the subject the nature of the above project I hereby certify that, to the best 
of my knowledge, the person who is signing this consent form undersunds clearK the nature, demands, 
benefits, and risks involved in his/her participation and his/her signature is legally valid. A medical 
problem or language or educational barrier has not precluded this understanding. 

Signature of Investigator Date 

Signature of Witness Date 

iRr^ llt:^cst> 



APPEND1X6 

.\ PC :--i utnuo n Office 
Pho ne: ( 520 ) 626-46'.":l 
FAX. (520 ) 626- 790e 

Dear 

THE UNMRSITY OF 

ARIZONA ~ 
PREVENTION CENTER 

:0-

:\n;:unJ Hc1lth Sc·1,:n( es C~nter 
PO Box 245L152 
Tucso n . . \ Z 85i 24- 5052 

Thank you for your willingness to participate in the immunology sub-study of the Women's 
Healthy E,ting and Living Study. Enclosed is the collection container for the twenty four 
hour urine' collection. Remember you will need to collect ALL of your urine for an entire 
twenty four hour period. 

Start the urine collection with the first urination in the morning and continue to collect for 
twenty four hours. Please do not consume any alcohol, vftamln/mlneral supplements, 
or grilled foods at least 24 hours before the collection or during the 24 hour 
collection period. In addition, you should avoid excessive sunlight or heafy exercise on 
these two days. You may urinate into the collection bin (designed to fit on your toilet) or a 
separate jar and transfer the collected urine into the large amber container. Store all 
collected urine in the refrigerator to keep cold. Bring the amber jug with you to your 
randomization training session on . If you are traveling more than 1 O miles, 
please place the urine in a cooler to keep cold during transport. 

On the training session morning we will also measure your body composition using 
electrical impedance. This is a 5 minute procedure where we place electrodes on your 
ankle and hands. Please wear socks instead of nylon stockings so you will not have to 
undress. 

If you have further questions please give me a call. 

Sincerely, 

c~~ 
Immunology Study Coordinator 
W: 626-7908 
H: 749-3183 
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Scp!ornber  October  Volume 4 Issue 5 

EGGPLANT 
absorbing qualioes make it an azmctrve vegetable for 
many cooks. 

M E L A N* Z A 

Kative to India. Anb traders introduced the eggplant 

to Spain m the twelfth century. But it was not until 
the eighteenth century that Europeans actually ate 

eggplant, vahmg it more as a decorative plant 
Though the first vaneties of eggplant were very 

bitter, years of cuhivatioo and cross-breeding ̂ ve 

gready improved eggplant's taste. 

Although eaten as a vegetable, die eggplant is 
actually a 6uit (botanically a beiry). Extremely 
versatile, this delicious food is a papular ingredient 

in Asian. Middle Eastern, and Medrtercaaean 

cuisines. Eggplant's meaty texture and flavor 

Study Update 

Octobetmarks 4-year amuversanes for many 

participants m Ok WHEL Feasibility Study. 
We congratulate these women and thank them 

for their continued paiticipatioo. 

In October, your WHEL Site Coortiinators and 
Dietitians.win be gettmg together with the 

Coordinating Center staff m San Diego to 
share ideas and to re\iew their experiences 

with the WHEL Snidy thus &r. Your feedback 
and experiences are an integral component of 
these meetings. 

We hope this issue of WHEL News will tempt 

some of you to cook «-ith eggplant In this 

issue you'll also find aps for smart snackmg, 
information on bagels. &cts on &t. and a 

preview of upcommg V '̂HEL Cooking Classes. 

The most common variety of eggplant 

found m most markets today is the 
Western Eggplant, which is deep purple 
and is shaped like a large pear. .Most 

recipes are written for this variety. 
Many varieties of smaller eggpluts 

(such as Chinese, Japanese, and 

Italian) are becoming mcreasmgiy 

available. Hxse smaller eggplants 

have thmner skms. fewer se  ̂and tend 

to be sweeter and more tender ±an larger eggplants. 

Choosing and Staring 
Choose an eggplant that is slimy md firm, firee of 

bnnses, and havy for its sue. To check for 
ripeness, press the flesh of the eggplant with your 
finger. If ihe eggplant is npe. the mdentaoon should 

spring back to its anginal shape wben you release 

your finger. Eggplants become bitter with age and 
are very perishable. Store them at SO*F (about ICTF 
warmer than a refhgetator). Ifyourbtchen is wann, 
you can store eggplants m a plmc bag m the 

refrigerator cnsper for 3 to 4 days. 

NuManti 
Eggplants contam phytochemicals with dtsease-

fightmg properties: plant sterols may block estrogen 
pronxition of breast cancer acnviiy: phenolic aads 
truy help die body resist cancer by mhibitmg 

mtrosamme fonnation and a£fectmg enzyme activity; 
and flavonoids tic thought to mhibit tumor 

fonnaaon. Like most vegetables, eggplants have 

virtually no £u, but traditional cooking methods have 

given eggplant a greasy reputatxiii. Consult page 2 

for ops on cookmg eggplant with little added 

One half cup serving of cooked 
cubed eggplant has only 

13 calories. 



Eggplant Cooking Tf|»fi 

"l repariag CQpUmts seems daunong to some people. While eggplants 

always need to be cooiced. the prepantion is really not a big deal. And the 

wonderful results are well worth any extra effort You will need to wash 

and cut the cap and stem off eggplants just before usmg. 

To toM or net 1o soH? 
Many recipes call for salosg eggplant slices before 
cooing to reduce moisture and dram '̂ tter jmces.'"nns 

technique is also supposed to reduce the amount of oil that 

the eggplant absorbs. Many cooks claim, however, tiat 
properly selected, oesh. npe eggplant should not have a bitter taste, and 

that this tecfaniqne adds unnecessary salt and additional preparation ome. 

VW>«lh«r to pmI ttw eggplant is a matter of choice, and win depend on 

the dish that yot '̂re preparing. Usually peeling is not necessary. 

WHITE BEAN SOUP WITH EGGPLANT 

The vegetables and beans add manderii favor and niany protective 
nuoients to tte soup, wtiie the lemon juce and herbs lend a 
nee finistwg touch. Serve wthwtiole grain bread or roCs tor a nearty man 
axrse dsh. Ths soup freezes wd. so prepare extra and enjoy! 

ttBpotoai 
tuge leds, «Me pan only, 
Qoncfl ITO woy Qvppeo 
medun orrats. peded and 
oarKly dapped 
lai^e eggptan. ccandy iMpped 
doves 9aifc.peded 
opsdadienaDdi 
2i«z can drarad pno. firot 
Montan. or olAer <Me Mans 

1 BP saR 
'/aSS biadi pepper 
'Acup (hopped pariey 
309 tahienoniuce 

pnti of cayenne p4per 

GARNISH 
'Aoip Pamegn dieese. IresM) grated 
V, cup noed tan herts. fnely csapped 

(Ones, aiyme. maiionni, or 
pantey) 

Heat Ihe sir a 6-quart soup pot over medum heat Add the leeks, and 
saute tar about S minutes or laitil softened. Add the carrots arvi eĝ lant and 
sauce far 3 mniles. Add the gaifc. stodt. and beans. Bring to a ln> simmer, 
panialy cover, and cook for about 5 to I Onmies or unti the vegetables are 
tender. 

2. Purtt the soup In the pot with a hand blender or in a food processor. Add 
the remaining soup Ingredients and taste for seasoning. 

Before serving, gafnish the soup Mlh the Pannesan and k-esh 
herbs. 

Makes SK serMngs. _ 

rocessor.Add 

% 

Caot aMt M1 fmftttMt Stiiiip md 
If w IMT >mU7 CtaitfM. 
3!aalone.X3praat.5 9l)L«id Ogfes-

Cookinp. 0;>tiori5 

The «ay you cook eggplant can 
dramaticaly aflea its fat content Here 
are some low-̂  aftema&ves to fn(*<g. 

Baktef. Eggplant can be baked whole, 
hatad. or stcBd. Rerce a vMe 
eggplant «m a fork and cook far 30-40 
minutes n a 400̂  oven. For eggplant 
hahes. oosshatcn the oit sides, brush 
ightiy oive oi and bake for 20-30 
minutes n a 425* oven. Siced eggplant 
requres atxx.-t 20 mrutes per side in a 
35QP over. Siced eggplant can be 
layered Mtr Jther vegetables Ike 
onions V totnatoes. 

(fflliaS ar IroSaf. Cut the eggplant 
Into a' *xs and score them ightfy 
•Ml a sharp Imfc. Pbce sfces on the 
broier or barbeoje gri and brush Itieni 

nMh oi: spnrtde wth chopped 
gark and herbs. Sroi about 5 indies 
Irotn the heat, anwig dees ahen they 
begin to brovm. Eggplant cubes can be 
broiled In the oven. 

Nkmmiaf. Rerceavrhole 
eggplant alh a fade and cook, rotating 
every 2 nnjKS far about S-8 maiutes. 
For cubed eggplant, ptace in 
micnmavaUe jsh. cover, and cook far | 
about 3-4 nnjees. 

Eggplants are like 
sponges and absorb 
more fat than any 
other vegetable. When 
Australian 
researchers deep-fried 
a serving of eggplant, 
they found that in Just 
70 seconds it 
absorbed 83 grams of 
fat - that's four times 
as much as a serving 
of fried potatoes. 

Page 2 



SNACK 
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It's 10:00 AJ4. and your stomach is grumbhng. You 

had an early breakfast 3 hours ago and won't break 

for hmch until I.-OO pj4. Should you grab a snack or 

Ignore your hunger and wait unol lunch? 

Snacldng is an important part of a low-&t eatmg 

plan like the WHEL diet. Because &t is so 

concentrated in calories, eatmg less fat actually 

requires that you eat a much larger volume of food 

(lite vegetables, fiims. and whole grains). Also, 

low-&t foods tend to leave the stomach &5ter than 

high-&t foods. So you nay need some betweeii> 

meal snacks to help meet your calorie needs and to 

bold hunger at bay. 

Snodc Toward Your WHEL Goals 
Many low-fat snack foods can be found on 

supermarket shelves these days. But remember, a 

fo  ̂can be £it-&ee and still provide little m terms 

of protective nutrients. Ftmts and vegetables are the 

aiscks of choice for WHEL eaters brraiisr they: 

• are natunDy fiill of phytochemicals, 

antioxidanis, and fit ,̂ food 

compooents that are thought to 

protect against cancer recurrence 

• taste great 
• are low in calories and &t 

• are inexpensive 

• are easy to prepare or ready to eat 

The Smart .Snarking ops will show you how easy tt 

IS to make tbose munchmgs count toward your ^t. 

vegetable, juice, and fiber goals. 

SMART SNACiQNG TIPS 

Crisp aid Crucky 
» Cnsp vegetables. Try carrot sticks. 

broccoli or caufifkMcr florets, or greer 

or red pepper strips with iow-iat dp 

«• A b(Mrfo( whole-grain cereal 

Lonv-bt whole-grain crackers with low-f  ̂

cheese spread 

PncaidSwMt 
» A sweet, jiicy piece of fresh fruit 

»• Cheny tomatoes 

» Whole-grain rols or muffins with low-sugar 

fruit preserves or apple butler 

Dried fruits sudi as raisins. aprKOts. pineapple 

«. Snger snaps or fig bats 

M- Low-fat quick bread made with lots of nourisNng 

ingredteits such as whole-wheat flour, oatmeal, 

punipkm. cranberries, or cainXs 

tight aad LiqiM 
»• Vegetable juice 

» Fnit or vegetable smoothie 

-• Fnjitjuice 

CoM aad Ffoctf 
» Fait and juice bars 

» Fnitsicjes. Hake your own by freezing small 

pieces of frut (grapes, btuebenies, or 

strawbeny pieces) in a cup with frut jijce 

and a popside stick 

» Fruit PuM your favorite fruit in a 

blender or food processa with sugar, water, and 

lemon juice. Freeze in an ice-cube tray Process 

cubes to a smooth but grainy mixture oefore serving. 

% 

I 

Although Jewish immigrants mtroduced 
bagels to Amenca m the early 1900s, it 

wasn't until recently that their populanty 

soared. Bagel sales are growmg more than 

20Vo aimuaUy. 

Are bagels a good choice for a snack? 

Bagels lie low m &t. but toppings like 

cream cheese or peanut butter can really 

make a bagel's Git and calone count scar. 

Just 1 ounce of cream cheese — about two 
tablespoons' worth - adds about 100 

calones and 10 grams of fat. 

Tasty Toppings 
Why not let your bagel's topping boost its 

nutntiaaal value? By usmg your food 

processor or blender and a bit of creativity, 

mnhtious toppings are just away! 

Vaggio ipri^; blend lots of shredded 

caiTots and sliced green or red peppei s with 

low-&t cream cheese or yogurt cheese. 

Boon yod; blend cooked kidney beans or 

pinto beans nith salsa. 

Hurnnus: blend gaibanzo beans and a httle 

lemon juice with a bit of tahixu (sesame 
butter). 

Page 3 
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r, FflT FAOS 
he WHEL djetary goals 

recommend that you consume 15-20% of 

your daily calones from faL Hus doesn't 

mean that every food that you eat should 

denve less that 15-20% of its calones from 

&t. but rather that over the course of a day, 

your average &t intake should be between 15 

and 20% of total calones. To help you 

achieve dus goal, your counselor has helped 

you deteimise your Fat Cram Goal, which is 

based on the number of calones that you eat 

Al Fats Art Not Craatad Equal 
Experts agree that excessive total £it mtake 

IS a health nsk. But the &t issue gets a little 

more complicated, as total &t is composed 

of ratios of finy acids, and research indicates 

chat the kind of 6it consumed may also 

mfliimfr disease risk. Dietary fat can be 

broadly divided into two types; saturated &t 

and unsaturated 

Fat and the Food Label 

Food labeling laws 

require maniifarturers to 

list the amounts of total 

&t and saturated fiu. 

Listing of 

polyunsaturated and 

monounsaturated &ts is 

only required for 

products thai make a 

health claim about low 

saturated &t or 

cholesteroL 

Trans Fate 
The amount of trans &u is not listed on the 

food label. But if the label hsts the amount 

of polyunsalutated and monounsaturated 

&ts, you can estimate the amount of trans 

fats as follows in this example: 

Total bt 10 grams 

Polyunsattnted bt 4 grams 

Saturated (tt: 2 grams 

Monounsaturated l^° 1 gram 

Because the total fat is 10 grams and the 

three fonns of &t add up to ' grams, you 

can assume that the "imssicg fat" is nans 

^c. which m this case is 3 grams. 

1 
? Saturated ? Unsaturated ? 

? Monounsaturated ? Pohyunsaturoted ? 
? Hydrogenation ? Trans Fat ? 

SaatrateJ Fats tend to be solid at room 

temperature. Principal sources inchide 

animal foods such as meat, pouhiy, 

butler, and whole milk. Coconut. 

palm, and palm kernel oils are also high m saturated &L 

High makes of saturated fiit may contnbute to higher levels 

of cholesterol, cardiovascular disease, and certam types of 

cancer. 

Unsaamaed Fats remain liquid at room 

temperature and ate primarily found in vegetable 

oils. The chetmcal makeup of unsaturated fats 

further subdivides unsaturated &ts mto 

moiMaiisatiirated and polyuasanirated fats. 

Unsaturated fats may reduce cholesterol levels m 

some individuals and some studies have suggested 

that mtake of foods rich in monounsaturated fiits 

such as olive oil may reduce breast cancer nsk. 

wncvi s 
All &ts, particulariy polyunsaturated &ts. have a 

tendency to break down or oxidiTe when exposed to air. 

Hydrogenation is a process that adds hydrogen molecules to 

&ity acids to make tbem mote stable, usually transforming 

liquid oils into a mote usable solid form. For example, 

vegeable oils are often hydrogenated to produce shonenmgs 

or margarines. 

Trans Ml 
Techtucally, trans £its are monounsaturated fats that are 
partially hydrogenated. But the hydrogenanon 

robs thm of the benefits of 

monounsaturated &ts, and tbey seem to 

acquiie the heahh-threateoing propemes of 

sa titrated &ts. Trans £its are found ic many 

processed foods that contam partially 

hydrogenated &ts (like some, but not all, 

margarines, cookies, crackers, French fries, and potato 

chips). 

FafConsumpfion Guidefines 
Consume 15-20% of total calones from fot 
Choose fats prinnarily from vegetable sources 
Limit consumption of saturated fats and trans torts 

Page 4 
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Mark Your Calendars for the Cooking Classes! 

C f P T L M B E R :  D i ' i r i r r ' " ;  O n !  . . .  O r  M r a l ' ;  n i  M i n i j l r ' ;  

hJ Ot enough time to prepare healthy meats ? 

Balancing a busy lifestyle and 

making healthy food choices is 

not always an easy thing to do. 

eptember's Cooking Class 
is the answer for you ! 

Come find out how to create quick and healthy meals m 

miniitrs. We will share time-saving strategies that will 

show you that preparing nutritious meals doesn't have to 

be a time consuming chore. You will also have a chance to 

sample some recipes with international flair that can be 

prepared quickly. 

VfUoA SefttemSet' 4. 

OCTOBER: Trirk or TrrnfP I-nbnl 

Come to the October Cooking Class so you can. 
» Learn bow to identify and piepare winter squash varieties. 

» Prepare and taste a variety of recipes with "tnck" ingredients 

that are outritiooal ̂ "XKaSs." 

>• Interpret food claims like low-£u. fat-free, and high fiber. 

m. Calculate the content of vitamins and minenls osing the % Daily 

Value portion of the food labeL 

» Distinguish food products that are "tricks" instead of "treats." 

Page 5 

Ifyou are m yovrfim year of the ^HEL Satdy. you will recerve an utvitaaon u> the Cookmg Classes 
If you are beyond yovr first year, please eaU your Sue Coortiutator for details aboux tone and place 



APPENDIX 8 

WOMEN'S HEALTH\ EATING AND LIFESTV LE STL DV 

Uaiversity of Arizona 
Arizona Cancer Center 

1430 E. Ft. Lowell, Ste. 101 
Tucson. Arizoaa 85719 

Phone: 520-321-7744 Fax: 520-321-7424 

Name: Date: 

Date of Birth: 

I give my permission to the Women's Healthy Editing and Lifesnie Study to obtain 
medical information from my oncologist and other sources of medical care for the 
duration of the study. It is my understanding that this information will be kept 
strictly confidential and used for research purposes only. 

Purpose: The Women's Healthy Eating and Lifestyle Study research staff will 
only use the medical information that is released for research 
purposes. 

Duration: Thb consent is effective upon signing and shall remain valid for the 
duration of the Women's Healthy Eating and Lifestyle Study (1995-
2003). 

It is my understanding that this information will be kept strictly confidential and 

used for research purposes only. 

Study Participant Signature Date 

Witness Signature Date 
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APPENDIX 9 

AFFQ 
ARIZONA 

FOOD FREQUENCY 
QUESTIONNAIRE 
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------------

DIRECTIONS 

• tSE '.\O. 1 PE'iCIL O~LY. 
• DO '.\OT LSE l'.\K OR BALLPOI,T PE:\. 

. • \IAKE 'iO STR-\ \' \1.-\RKS. 
• FILL THE CIRCLES CO\lPLETELY. 

E\...\\IPLES 

CORRECT \L\RK 

• 11,coRRECT '1.-\RKS I 
: ~·~•G 

FOOD HABITS 
- Please answer the following questions according to your eating habits during the period of time you were 
- asked to consider. --1. --------2. --------3. ---------~. --------s. ----------

When vou ate chicken or turkn. how 
often d.id you eat the skin? · 

0 Did not eat chid:en or turkey 
0 Almost alwa,·s 
0 Sometimels · 
0 Rarely/Never 

When you ate beef or pork. how often 
did you eat the fat'? 
0 Did not eat beef or pork 
0 .-\!most alwavs 
0 Sometimes · 
0 Rarely/Never 

When you ate hamburger or other ground 
meat. what type did you usually eat? 
0 Did not eat hamburger or other ground meat 
0 Reirnlar 
o Lean 
0 Extra lean 
0 Don't know 

\Vhen you ate canned tuna. what type did you 
usually eat? 
0 Did not eat canned tuna 
0 Water-packed 
0 Oil-packed 
0 Don't know 

When you ate fruit. was it usually ... 
Almost Some-
.-\lwa\'S times 

al Fresh, Frozen O · 0 
bl Canned in natural juices O 0 
c) Canned in light syrup O 0 
d ) Canned in hea\·y syrup O 0 

Rareh'/ 
~ever 

0 
0 
0 
0 

, 

6. When mu drank milk or milk be,·erages (not 
includfog milk used on cereal or in coffee or 
tea 1. what type did you usually drink? 
0 Did not drink milk 
0 Whok milk 
0 29c milk 
0 1 Clc milk 
0 Nonfat or Skim milk 
0 Sn: milk 

7. \Yhen mu used milk. cream or creamer on 
cereal:what type did ~ou usually use? 
(,tay han• h,o answers) 
0 Did not use milk. cream or creamer on cereal 
0 Cream or Hal f and half 
0 Whole milk 
0 2<7c milk 
0 101c milk 
0 Nonfat or Skim milk 
0 Soy milk 
C Non-dairy creamer 

8. When vou used milk. cream or creamer in 
coffee or tea. what ty·pe did you usually use? 
(,lay haw two answersl 
0 Did not use milk . cream or creamer in coffee or tea 
0 Cream or Half and half 
0 \Vhole milk 
0 201c milk 
0 19'c milk 
0 Nonfat or Skim milk 
0 Evaporated milk 
0 Sov milk 
0 Non-dairy creamer 

9. When you used salad dressing. what type did 
you usually,· use? 
0 Did not use salad dressing 
0 Regular 
0 Lo~ Fat or Reduced Calorie 
0 Fat -Free 
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---FOOD HABITS (continued) 

l 0. When you used ma~ onnaise. "hat type did you 
usuall~ use? 
0 Did not use mavonnai se 
0 Re£ular · 
0 Low Fat or Reduced Calorie 
0 Fat-Free 

11. When you ate popcorn, how was it prepared? 
0 Did not eat popcorn 
0 Popped in oil or pre-popped 
0 Re!w lar microwave 
0 Liih t minowa, e 
0 Air-popped 

12. How often did you use fat or oil in cooking? 
0 3 or more times a day 
0 I to 2 times a day 
0 4 to 6 time !- a week 
0 2 to > time" .i v.,ed 
0 Once a week 
0 I l ll _, time -. a mont h 
0 Less than once a month 
0 Rarely/Never 

13. When you used butter or margarine, what 
type did you usually use? 
0 Resrnlar , 
0 Lo~' Fat 
0 Fat-Free 

1-'. What kind of fat did you usually use to deep fry, 
pan f~-. or saute foods'? ('.\lay have two answers) 
0 Did not deep fry. pan fry. or saute foods 
0 Mar£arine 
0 Butter· 
0 Shonenin£ (Crisco®. lard. bacon fat or 

drippings.-salt pork. ham hock) 
0 Olive or Canola oil 
0 Other oil s (vegetable . ~om. peanut. safflower) 
0 Non-stick spray (Pam ) 

15. What kind of fat did vou usualh add to vour 
foods at the table'? · · · 
0 Did not add fat to foods at the table 
0 Man!arine 
0 Butter 

-16. What kind of fat did ,·ou usualh use when -
cooking beans. rice, ,:egetables and potatoes '? -
/ '.\,la~- haH two answers) -
0 Did not use fa t when cooking -
O M~ari~ - -
0 Butter -
0 Shonenin£ !Crisco®. lard. bacon fat -

or drippings . salt pork. ham hock ) -
0 Olive or Canola oil -
0 Other oils t,·egetable .~om. peanut. safflower ) -
0 Non-stick spray (Pam ) ---17 . .-\re _you current!~ on a special diet'? -

(:\fa~· haw two answers ) -

0 No -
0 Yes. Weight Loss -
0 Yes. Weight Gain -
0 Yes. Ve2etarian -
0 Yes. Lo~v Salt -
'.:) Ye:-- . Lo\\ Ch,)k staol -
0 Yes. For Medical Cond ition -

(Specify: ______ _______ ! ---18. Have ~·ou gained or lost at least fh e pounds in -
the past ~·ear? (\lay have two ans" ·ers) -

0 No -
0 Lost 5-15 lbs -
0 Lost more than 15 lbs -
0 Gained 5- IS lbs -
0 Gained more than 15 lbs ---19. Please describe ~-our cigarette smoking behavior: -
0 Never smoked -
0 Don·c smoke nov. . qu it in the last 6 months -
0 Don ·1 smoke now. quit between 6 months -

and 5 years ago -
0 Don ·1 smoke now. qu it more than 5 years ago -
0 Smoke less than IO cigarettes per day -
0 Smoke I 12 to I pack of cigarettes per day -
0 Smoke more than I pack and up to 2 packs -

of cigarettes per day -
0 Smoke more than 2 packs of cigarettes per day -

20. Please describe other tobacco use: 
0 Do not use other tobacco products 
0 Smoke a pipe 
0 Smoke a cigar 
0 Chew tobacco or Use snuff 
0 Other tobacco products 

----------r--~~~~~~~~~~~~~~~P-L.EA~S-E-OO~N-O_T_W_R_rTE~IN_TH_I_S_AII_EA~~~~~~~~~~~~~~~~~ \-
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Please do not fold. cut. staple. punch. or separate pages. 

This questionnaire asks about your LSL AL eating habits. Think back over the past 
few months. or owr the period of time ~'OU have been asked to review. and ask 
yourself how often you usuall~· ate the foods listed on the next se,,eral pages. 

Look at the example on the bottom of this page while reading the following 
instructions. 

I 

1) Fill in the circle that describes vour A VER.\GE SERYI~G SIZE for each food 
lis~ed as compared to other pe~ple your same age and gender. You may choose 
Srrlall (S), Medium (M), or Large (L). 

2) Some lines include several foods 1for example. "bread. rolls. bagels. etc."). 

280 

- For the sening size, fill in the circle correspondin2 to the food vou ate most often. -----------

3) Fill in the circle that describes your A \'ER-\GE CSE. If you rarely or never ate the 
food. fill in the circle under Rarel)-/Never. 

**Remember, TWO CIRCLES MUST BE FILLED IN FOR EACH FOOD LINE. 
However, when you select the RARELY/NEVER response, no serving size is necessary. 
DO NOT SKIP LINES. 

- EXAMPLiS 
- A) YOU ATE A MEDIUM SERVING OF 
- WHOLE GRAIN CEREALS TWICE A WEEK. 
- BJ YOU NEVER ATE HIGHLY FORTIFIED 
- CEREALS._ --- SERVING 

SIZE AVERAGE USE 

- 4 ... ,. ..,. ..,._ ~ ..,._1·2~ t 
-,-, -------------------- - · ~ ~- ~ ~ ~ ;.,; :r >I}~ .._ ~.. <ff: 2 ;r: 

- / :: l f ~ ~ -; i; ~= ~~ ; ~i ~i ! I 

I ~ BREADS AND GR 111..' PROD' 1CTS =:..: · :ir: -~ --- , --- ,..,.. / · · -.= _;,; _~ , ...: I 
- ~ _\ ! ~ L 1 1 

- - ~~ , ::- ~~ / ~ ,;; :·: ,r; ~ : i . -. ;= I ~ · 1 - ! J 

-
'1, Whole Grain Cereals 1such as Cheerios~. Shredded ,:,,.. I":'\ Q ,:!!,\. Q • ~ Q ~ ~ ~ .,,~ ~ ,: ~ ~ ~ 

- i Wheat) I 
_ ! Highl) Fortified Cereals tsuch as Product 19"'. Total<f 1 (D (E) i G) Q ; G) . Q Q E) Q (E) • 
- i I I I I I I I ----- 1~ -----------------------~---------------, 
- 1 PLEASE DO :\OT WRITE l:\' THIS AREA -- •• . 4. • 



SERVING 
SIZE .-\.\"ER..\GE USE 
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-
I --

, 1 ~ t /" fffji= ifr :'fr i ! lrt;Jil ff / : 
· ~ BRL\DSA'.\DGR-1.1'.\ PRODlCTS / ff I I : : ff/ f~/F7 f /fl}fl j 1 : 

! o N THE A\'ERAGE. How orrEN Drn vov EAT O 10 0 I O e O · 0 e I 
BREADS .-\:'\iD GR..\l:'J PRODl"CTS? _____ I 

1 
White Breads. including Rolls. Bagels. Flour Tortillas. I ls' ¢ ~ Q G) Q !, O ~ Q ¢ (E) 
Eni,?lish '\luffins \,;;I \:I ~ '-=' \:I 

Dark Grain Breads. including Rolls. Bagels. Flour Tortillas. © 0 0 o © o I o 0 o ® <E> 
English "uffins tSuch as Whole Wheat. Rye, etc. ) 

1 

Corn Tortilla"> . Corn Bread. Corn \luffins © ® 0 O © · O I O . e O ® 0 
I 

Oat Bran \tuffins, Wheat Bran \luffins (D (E) 0 Q G) Q Q : G) Q (E) (E) 

Other \luffins. 1such as Bluebcrr~ . Cranberr~ ) 

Low Fat Pop-Tartst>, Breakfast Bars, and 
Granola Bars 

Pop-Tarts''. Breakfa'it Bar, . Cranola Bars 

Biscuits. Croissants. Scones 

Pancakes. Waflles. French Toast 

100 '7<: Wheat Bran Cereals (such as .-HI-Bran®, 
Fiber One*) 

Other Bran Cereals ,such as Raisin Bran. Corn Bran 1 

Whole Grain Cereals \such as Cheerios®, 
Shredded Wheat) 

Highly Fortified Cereals !such as Product 19 ' . Totar 1 

Low Fat Granola Cereals 
(such as Kellogg's Low Fat Granola®) 
G ranola. Cereals Containing ,uts tsuch as 
Quaker JO()C''c 11\iatural" . Basic .i® l 
Other Cold Cereals (such as Com Flakes. 

1 Rice K rispies®1 

Oatmeal. Other Cooked Cereals 

IF YOL .-\TE COLD CEREAL. WHAT KI~D DID 
YOl ' EAT , ,1os:r OFTEN? 

I. 

0 ® 0 o 0 o o e o ® e 
© ® 0 o 0 o o e o e e 
© ® i 0 0 © 0 0 ,0 0 0 0 

I I I . I I 

<D i® !0 0 :0 :0 ,0 10 0 0 0
1 

© 0 ·0 0 10 :0 1 0 0 o ® e 
I 

© ® 0 o 0 10 o 0 o ® e 
I 

0 ® 0 o 0 o o 0 o ® e 
0 0 0 o 0 o o e o e 0 
0 ® 0 o 0 o o 0 o e 0 
© ® 0 o 0 o o 0 o e e 
© 1® 10 0 © ·O O j0 0 0 0 
© ® 0 o 0 o o e o 0 e 
© ® 0 0 © 0 0 !0 0 0 0 

~--~------~----~ 

!>LEASE DO NOT WRITE IN THIS AREA 

Qc••oooo~• o• oooooooooooo 02572 

--------------------------------------------------·-:-·-'--~- ~~~--.-----~~~---_-5---------~-----.----.--------
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-- \ SERVING~ 
\ SIZE l \ AVER.\GE USE 

I I , .. ... I I ,;,: I / :: / : I 
- I ::::- ,. I :,; . I :,; "." ,' :r: - ! ~ ,... I ~ I 

I i ·;· _I / f ¥; Jg/ff!f/ .~!ff{'~[; f I 
-- , 

I ~ ' :: i . ~;., ~, - , ,c - I -. - ! ,... I -. ;: ' .:,; ;..I :: I I · 1 .,,, - ; ~ · ..: 1 ... -1 ~i - 1 ~ · ..: - I :: ~ : 1 
: I - . = ' ~; :i ' 

: : ~/t) FRUITS Al\D FRUIT JUCES -
o:\ THE AVERAGE. "°'v oFTEN om You EAT O ,i 0 0 0 e Io 10 01 

_ , FRUITS AND DRINK FRUIT JUICES? 
--- Apples. Pears G) (E) G) 0 ' G) 0 0 0 '. 0 ' (5) 0 -, 
- ; Applesauce 
- 1 
- Bananas - : _ , 

Peaches. Apricots. '.\ectarines 
- 1 - Oranges. Tangerines -- Grapefruit -- Grapes -- Cantaloupe -• \\ atermelon -• I Honeydew 

- ! 
• Kiwi 

: I Strawb<rrie, 

• , Blueberries. Cranberries 

: I Other Berries (such as Raspberries. Blackberries) 

• Raisins. Prunes - ' • Dried Bana~ 

- I - Other Dried Fruits 1such as Apples. Apricots) -• Orange Juice - Grapefruit Juice 

: I GrapeJuice · 
-
- I I 
• Other Fruit Juices -

I 

G> ® 0 0 10 0 0 0 0 0 0 
I 

© ® 0 0 ·0 0 0 e O 0 0 
© ® 0 O .© 0 0 0 0 0 0 

' 
0 ® 0 0 1 0 o o e o 0 0 
©0000000000 
©®00©000000 

I I I 

i <D ® 0 0 !® 10 0 ®i0 !0 0 · 
© 0 1 0 0 © i O 0 10 ·0 0 0 

0 ® 0 o j0 o o e lo 0 0 
0 ® 0 o 0 o o ®

1

0 0 0 

10 ® 0 o 0 o o 0 o 0 0 
©®00©000000 

I I 

0 0 0 0 10 0 0 0 10 0 0 
0 ® 0 0 :0 o o e ·o 0 0 
0 ® 0 o i0 o o e io 0 0 
0 ® 0 o 0 o o e io 0 0 
08000000000 
0®000000000 
0 ® 0 0 10 10 o e ,o 0 0 

I I I 

0 0 10 O .© iO O e O 0 0 
: I :\:\\' OTHER FRUTS OR FRUT JCICES. PLEASE CSE THE LI~E BELOW: 

: I 2. r0 0 i 0 0 !0 !o lo !e>1o l0 l0 
- ' I --

PLEASE DO '.\OT \VRITE I~ THIS .-\REA 

-



.~Q, \"EGETABLES AND 
~ '~ \"EGET.-\BLE JUCES 

o, THEA\'ERAGE, How orrEN omvou EAT VEGETABLES O I~ : 0 0 0 0 1 0 I'=' , 
.-\,n DRINK \ 'EGETABLE JVICES? <NOT l~CLUDI~G POT.-HOES 1 

1 
\:i:I ! , \;;I , 

Hroccoli 

I Carrots 
i 
1 

Cauliflower. Brussels Sprouts 

String Beans 

Corn 

i Peas 
I 

Summer Squash. Zue<:hini 

Winter Squash 

(;reen Peppers. Green Chiles. Jalapenos 

Red Peppers, Yellow Peppers, Red Chiles 

Onions. Garlic 

! Cucumbers 

\I iwd ·vegetables I containing Carrots ) 

i 
Other \tixed , ·egetables 

! 
Cabbage. Cole Slaw 

I 
, \lustard Greens. Turnip Greens, Collards (Cooked) 

I 

Spinach 1Cooked) 

I 
Raw Spinach, Dark Green Leafy Lettuce 

! 
Iceberg Lettuce. Cele?)· 

! 
Tomatoes. Tomato Based Juice, V-8® 

Carrot Based Juice 

I 
; Other , ·egetable Juices (not Carrot or Tomato Based) 

0 0 0 O i © 0 0 0 0 0 0 1 

0 ® 0 o ® o o e o ® 0 ! 
0 0 ·0 o 0 o o e o ® 0 : 

I 

0 0 0 0 © 'O O 0 0 0 0 ' 
I 

0 ' 0 ® 0 o 0
1

0 o e o 0 
0 e 0 o ® o o e o G)(S) 

0 0 0 O .© 0 0 0 0 0 CS> 

0 10 1'0 o e !o lo le o 0 0 1 

I I I I I 

0 1 0 0 0 0 :0 10 1 0 0 ® 0 1 

I I 

0 ® 0 o ®io o e o 0 0 1 
0 ® 0 o 0 10 o e o 0 e 
0 ® 0 o 0 o o e o 0 e 
0 ® 0 o ® o o e o 0 e 
0 e 0 o ® o o e o 0 e 
0 ® 0 o ® o o e o 0 0 1 

I I 

0 0 0 0 ® i O O 0 0 0 <=> I 

0 .0 0 o 0 :0 o e o 0 e 
.0 ® 0 o 0 o o e o 0 e 
0 ® 0 o 0 o o e 0 :0 0 

I 

0 ® 0 o 0
1
010 e o 0 0 

0 0 0 0 0 0 0 ® 10 .0 <E> 

0 0 0 ol0lolo e ole e 

283 

-

-----------------------------------------------A'.\Y OTHER VEGETABLES OR VEGETABLE JL'ICES. PLEASE l 1SE THE LI~E BELOW: I -I 

:0 :0 :0to i0 'o jo le :0 ·0 ·0 : : 
~-------------------------------~-

J . _____________ _ 

PLEASE 00 NOT WRITE IN THIS AREA 

~ 0 ••00000• 0 • 000000000000 02572 
,_ ,_ 
' 
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- \ SERVING~ A\""ER.\GE USE \ SIZE l -
I I I ' -~ ' ! .-; I ! . == ' !/ - I .... _ , ,.,. , ,.,. J i _.., · ~- ; "'-- ' .-

i I ...; ~ . ;., :: '"'/ :...' ;...; J! ...: ~ I = , :...· = :: ~ I :..· 

I --=-~ SIDE DISHES 
= ~ 1 i ~3 §; §5. §! ,' _: :_ff ! ; f ! 

/ ;; '; f -' '<:=;-, -, •=J ,.; / ;: / a.;;,f:! ;./ "' , 
....._ _ _....,_:___.. 

-, :=:; - · ~ ' "' ·; ~ --- 1- · !i;' ~ 
I - ~ . = I · ~ :i 

I O\' THE ..\VER-\GE. HOW OFTE\' DID YOU EAT 0 0 :0 0 0 10 10 0 
I STARCHY SIDE DISHES? I 

Lm1 Fat Refried Beans © ® !© 0 0 0 0 e !0 1 ® 0 

---------
® 10 

I 

Refried Beans © 0 0 :0 0 e 0 ® 0 
I 

Lentils. Other Beans I such as Garbanzo. Baked. © (9 ! © 0 0 0 0 1(:) 0 ® 0 Pinto. Kidney. Lima) 
I 

------ French Fries. Fried Potatoes. Hash Browns © ® © 0 0 :0 0 e 0 ® 0 - I - Other Potatoe~ !include Boiled. Baked. \lashed ) © ® © 0 0 0 0 e 0 ® 0 -- Sweet Potatoes, Yams © ® © 0 ® 0 0 e 0 ® 0 -- Brown Rice. Wild Rice 0 ® © 0 0 0 0 e 0 ® 0 - I 

; White Rice 0 ® l© 0 0 0 0 0
1
0

1
0

1
0 --- i - , _,~ 

~ , :tEAT. POL'LTRY. FISH. AND MIXED DISHES -
O\' THE AVERAGE. HO\\" OFTEN DID YOU EAT MEAT, 0 ® 1 0 0 e 1 o ® 0 POl'LTRY, FISH, AND MIXED DISHES? I I 

--- Beef Steaks. Roasts 0 ® © 0 0 -0 0 e 0 ® 0 
Hamburgers. Cheeseburgers. \teat Loaf 0 ® © 0 0 10 0 e 0 0 0 

I 

----- Pork (Chops. Roasts) 0 ® © 0 ® ·O 0 e 0 ® 0 
0 ® © 0 i 0 e 0 0 0 Bacon. Pork Sausage 0 ·0 --- I - Chicken. Turkey /Baked. Stewed. Broiled) 0 ® © 0 ® 0 0 e 0 ® 0 

Fried Chicken 0 0 © 0 0 !0 0 e 0 0 0 ---- Li Yer ( Beef. Pork, Chicken) 0 0 © 0 0 :0 0 e 0 0 0 
Baked or Broiled Fish (such as Halibut, Sole, (!) 0 0 0 0 !0 0 e 0 ® 0 Salmon, Tuna) 

Shell Fish sud1 as Shrimp. Lobster. Crab. Oysters 0 ® © 0 ® 0 0 e 0 ® 0 1 not fried ) 

fried Fish. Fish Sand"icb, fried Shell Fish 

1: 
0 © 0 0 !0 0 e 0 0 10 

I I 

Egg Substitutes 0 0 0 0 :0 0 e 0 ®10 
Eggs 0 ® 0 0 0 !0 0 e 0 0 !0 

--------------
PLE ASE DO '.\OT WRITE l:\ THIS AREA 

- •• . 8. • 
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-
\ SERVING~ AVERAGE USE \ SIZE l 

--' I I I /. I I I " ; I :::: I : I I i - I :..:::; ':, ;,r :., .~ :,;- 1 ll!!:. ,;.. -

I 
. I ... I ·.· ;i::,., . . , .. ,~f· -' -1! / - '···- ~~ ·-· 

~ MEAT. POL'LTRY. FISH .-\~D I~ I ii I I i= i::; i::Jit/ ; /ii f=§! l I / ? / ; : ~;/;= ;;;;;1 d , ;~ .f~ I i 
\IIXED DISHES i continued I I .,,, -"! ' - / '"' ~. , ;,,, - - ~ - :c / I -:;: I I I = I . - ~ I ~ 

Chicken Salad. Tuna Salad. Egg Salad 10 ® 0 0 0 o Jo e 0 ® 01 
Lean Lunchmeats {such as Ham. Turkey. © ® 0 0 0 0 0 e 0 0 0 Chicken, Low Fat Hot Dogs) 

----------Lunchmeats (such as Bologna. Salami, Spam*) © ® 0 0 0 0 0 e 0 ® 0 --Hot Dogs (Regular ). Polish Sausage. Bratwurst © 0 0 0 0 0 0 e 0 0 0 --Meat Substitutes I such as Tofu, Veggie Burgers) © ® 0 0 0 0 0 e 0 0 0 --Pizza © 0 0 0 0 0 0 e 0 0 0 -I -i 

© ® 0 0 0 0 0 e 0 ® 0 Spaghetti, Other Pasta with Tomato Sauce (no \feat) --Spaghetti. Other Pasta with \leat Sauce © ® © 0 0 0 0 e 0 0 0 -
Pasta Dishes with Cheese. Cream Sauce. or Pesto I Sauce isuch as '.\'tacaroni and Cheese. Lasagna. 

G> j® 0 0 0 0 0 e 0 0 0 Fettucine Alfredo) 

Stews. Pot Pies. Casseroles containing MeaL © 0 0 0 0 0 0 e 0 ® 0 Poultr)'. or Fish 

------Vegetarian Chili © ® 0 0 0 0 0 e 0 ® 0 --Chili with Meat © ® 0 0 0 0 0 e 0 ® 0 --Mexican Dishes· © ® 0 0 0 0 0 e 0 0 0 --Chinese Dishes © ® '0 0 0 0 0 e 0 ® 0 --Vegetable Soups. Minestrone, Tomato Soup Q) 0 0 0 0 0 0 e 0 ® 0 --Cream Soups tsuch as Potato. Broccoli. Clam 
Chowder) © 0 0 0 0 0 0 e 0 ® 0 --Other Soups (such as Turkev Noodle, Chicken 
and Rice) · © ® 0 0 0 0 0 e 0 0 0 -----------------

~~~~~~~~~~~~-P-L-EA_s_E_DO~~-·o_T_"_·~_T_E_1_~_T_H1_s_A_RL_~~~~~~~~~~~~~~~ 

• . 9. •• -
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-- \ SER\.lNG ~ AVER.\GE USE \ SIZE l ----
I I 

r ri I I I ~ I ' r; I ..;..,.. :, -:,_ :, ~ ..,_ 2 ~ -

I~ 
I ...: ; ~ I ~ · ~ ... . _, _!._,..: --, ~1 ... r . .: ,.. I~~ ;,.-
; =· :: i l; i E / It Iii : ! ? i i=§ ! 

SPREADS AND SAUCES I - - - ~:y;=e'f==! "' ; :::~uq; :;: ""' -~ I - - ; l ~ I ..; ~ I ,..,; ~ ~ ~ - ,

1
: ~ I = I ""' , 

~ i I I ~ I ~ I ~ 

Low Fat Peanut Butter ©1®10 0 0 10 0 e 0 1 0 0 I 
Peanut Butter 0 ® ' CD 0 0 10 0 e 0 0 0 

-----
G) 0 /0 0 0 0 e I 

0 Low Sugar Jams. Jellies. Syrup 0 0 10 ---- Jams. Jellies. Syrup. Honey I 0 0 CD 0 0 0 0 e 0 ·0 0 - I - Sugar. Brown Sugar G) 0 i0 0 0 0 0 e 0 0 0 - i - Artificial Swee'teners 0 ® 10 0 0 0 0 e 0 0 0 
I 

Butter, Margarine 0 0 CD 0 0 0 0 e 0 0 0 ---- Mayonnaise. Sandwich Spread 0 0 CD 0 0 0 0 e 0 0 0 - Reduced Fat Sour Cream 0 10 10 0 0 0 0 e 0 .0 0 i 
I I --- Sour Cream ( Regular) 0 1 0 :0 0 0 0 0 0 10 :0 0 

I ' 

Salad Dressings (All Types) 0 :0 :0 0 0 0 0 e 0 0 0 ---- White Sauce, Gra,·ies made with '.\1eat Drippings ' 0 0 CD 0 0 0 0 e 0 0 0 -- Guacamole, Avocados 0 0 CD 0 0 0 0 e 0 0 0 -- Salsa. Taco Sauce. Barbeque Sauce 0 0 CD 0 0 0 0 e 0 0 0 

~ DAIRY PRODUCTS 

ON THE AVERAGE. HOW OFTEN DID YOU EAT 0 0 010 e 0 !0 0 OR DRINK DAIRY PRODUCTS? ! 
'.\1ilk t..\11 Types) 0 G> . CD 0 0 00 e 0 '0 0 

------
Nonfat Ch~ (such as Alpine Lace®, Healthy I 
Choice®, Nonfat Cream Cheese, Nonfat and Lo"· Fat I 

0 Cottage Cheese) G) 0 0 0 0 0 0 e 0 10 
---- Low Fat Cheeses (such as Mozzarella, Low Fat 0 0 0 0 0 0 0 e 0 !0 0 Cream Cheese) 

Ricotta, Cottage Cheese (Regular) I G> 0 0 0 0 0 0 e 0 !0 0 
---- i Other Cheeses tsuch as Cheddar. Swiss, ,0 !0 .0 0 010 0 e 0 0 0 Monterey Jack. Regular Cream Cheese) 

Low Fat Cheese Spreads (such as Reduced Fat G) 0 0 0 00 0 e 0 0 0 Cheez Whiz*) 

----- Cheese Spreads (such as Cheez Whiz®. Velveeta®) 0 0 0 0 0 0 0 e 0 ,0 0 
Nonfat and Low Fat Yogurt ( not Frozen) .0 0 0 0 0 0 0 e 0 10 0 --- ! 
Other Yogurt tnot Frozen ) G) e . <!> 0 1®:o :o .e 0 0 0 -- PLEASE 00 NOT WRITE IN THIS AREA 

co••ooooo• o• oooooooooooo 02572 

- •• • 10 • • 



! o 
: BEYERAGES 

,oTE: ..\\.ER.\GE tSE 
CHOICES ARE 
DIFFERE,T FRO\I THE 
PRE\ IOtS SECTIO,~ 

/ \Vater 

\ Soft Drinks without Caffeine I such as Sprite" . 
· Root Beer. Caffeine Free Coca-Cola\!\) ) 
i 
1 Soft Drinks with Caffeine (such as Pepsi®. 
! \fountain Dew®) 

Diet Soft Drin~s without Caffeine 

i Diet Soft Drinks with Caff eioe 
I 

i 

I 

,on-Carbona~d Fruit and Tea Drinks I such as 
Snapple®. Gatorade®, Kool-Aid®. Lemonade) 

Light Beer 

Beer 

Wine 

Liquor 

Coffee (Decaffeinated) 

Coffee (Regular) 

Hot Tea (Decaffeinated or Herbal) 

Hot Tea (Regular) 

ked Tea (Decaffeinated) 

Iced Tea (Regular) 

\lilk. Cream, Creamer in Coffee or Tea 

287 

-
\ SEfii~NG \ AYERAGE USE \ : 

I
f-/' ~J ~-'r Ir ( _/:·_. /r) r;c//~ ... J= i f 11 : = == i ;;:: j;;:;I,:::; =:; :;; _;:-1 :;;~· ;..·: , :; ~ , -~ I -
?' . ! :: f :, J: ==. !: 1J!; {~1 §; .1!!/ f I -

! 1 1·1 I i . ; , / ; -

0 0 0 0 1,0 o 0 10 o j0 Jo !0 I 
0 0 0 0 10 o 0 10 o 0 o 0 
0 e 0 o jo o e

1
o o e o e , 

© ® 0 o :o o 0 .0 o 0 o 01 
I 

© 0 0 o o o 0 10 o 0 o 0 
0 0 0 o o o 0 10 o 0 o 0 
0 0 0 o o o 0 o o e o 0 
© '® © 0 0 0 0 ,0 0 000 
© 0© 00 o le jo 0 e 00 
© ®© 0 1 0 0 0 !0 0 0 00 
© 0© 00 0 0 10 0 0 0 0 
© 0© 00 0 0 '0 0 0 0 0 
© 0© 00 000 0 e 0 0 
G) 0© 00 000 0 0 0 (E) 

G) 0© 00 o e jo 000 CE) 

G) 0 1© 00 000 01® 0 (E) 

G) 0 j0 00 0 0 10 oeo 0 

---------------------------------------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

PLEAS E DO ~OT WRITE I'.\ THIS AREA !: -~-------r: • -11- •• -
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- \ SERVING~ ..\VERi\GE USE \ 

: I ·/s~E/ ... 1
• Is / 1

1 l.~;.( /rJ:/-11 
J'.== I f/ 

- I :'\OTE:A\'[RAGELS[ I = ~ i ~ ~=1~= 1 ==. :·=,1~~·1;;_:...: ; .. :' j ~~ ! -~ 
.....:.i.. SNACKS AND CHOIC[S . .\RE ~ '3 I ~ :::: :::: ; ;:: , ?:: r=; ::;; ~ -- ==::1 ; 

- --- DESSERTS DIFF[RE'fffRO'.\ITH[ :,: ~ ; ...: :~; : · ~ , .... - . - <!'. JJ<!'. / :r-e: ~= :: · i 
- PRE\'IOLS SECTIO:\S I ' ! I • I ; • ----------------

Low Fat or fat Free Potato Chips. Tortilla Chil!s, j I I 
Pretzels. and Crackers <such as Baked Tostitos • ~ 0 0 ~ 0 a 
Saltines. Han·est Crisps®l © 0 0 0 0 ' 0 , ~ ~ ~ I . I 

Potato Chips. (,'orn Chips. Tortilla ChiP.s, Crackers I;'\ t;;:\ ~ 0 O O lei\ O Q ~ O I "" 
1 such as Fritos ' . Doritos·i·. Wheat Thins®) '-' ~ ~ \:i'I '-' '-' 

Popcorn G) G) 0 0 0 0 1® 0 0 (:) 0 [0 
Shelled '.\uts 1i ndude Peanul'i) 0 0 0 o o :o :e o o e 0 ·0 
rh::;:td Fat ke Cream. Ice '.\lilk. Frozen Yogurt. G> 0 0 o o o ©Io o e Io 0 

ke Cream 

Reduced Fat Puddings and Custards 

0 0 0 o o o e o o e o 0 
G> 0 0 o o o e o o e o 0 

- Custards. Puddings. Flan © 00 o o o ® o o e o 0 . 
-

1 Reduced Fat Cakes. Pastries. and Doughnuts (such 
- as Angel Food Cake. Sponge Cake. Entenmann·s@' 
- Low fat Pastries ) - , ------

Cakes. Pastries. Doughnuts 

Reduced Fat Cookies (such as Vanilla Wafers. 
Graham Crackers, SnackWell's® Cookies, Fig Bars) 

Cookies 

- Pumpkin Pie, Sweet Potato Pie -- Other Pies 

Chocolate Cand~· and Candy Bars 

l 
© 0 0 
© 0 0 
G) 00 
G) 00 
G) 0 0 
G) 0 0 
G) 0 0 

I ! I 
I 

0 0 10 10 0 0 e 0 ,0 
o o ·o :® 0 0 e 0 10 

0 10 0 © 0 0 e I 010 
000 e 0 0 e 00 
000 e 0 0 e o I 0 

I 
0 0 0 e 0 oe 0 0 
0 0 0 e 0 0 e 0 0 : 1 Other Cand,· 1 such as Jeth Beans. 

- ' SweeTTarts~. Life Sa"ers~l --
0 0 0 0 0 O ,© 0 0

1
0 10 :0 

FOR OFFICE USE 
- 4a) - ®000©©©0©© 
- ®000©©©0©© 
- ®000©©©0©© 
- 4b) 
- ®000©©©0©0 
- · ®000©©©0©0 
- i ®000©©©0©0 
- 4c) 
- ®000©©©0©0 
- ®000©©©0 ©0 
- ®000©©©0©© 
- 4d) 
- ®000©©©0 ©0 
-

1 

®000©©®0©0 
- ®0000 0)®0 ©~ -

4e) 
®000©©©0©0 
®000©©©0©0 
®000©©©0©© 
40 
®0@0©©©0©0 
®0@0©©©0©0 
®0@0©©©0©© 
".g) 
CV000©©©0©0 
®0@0©©©0©© 
®000©©©0©0 
4h) 
®0@0©©©0©0 
®000©©©0©0 
®0@0© ©©0©0 

4i) 
®000©©©0©0 
®0©0©©©0©0 
®000©©©0©0 
4·) 
©000©©©0©© 
®000©©©0©© 
©000©©©0©© 
4k) 
®000©©©0©0 
®000©©©0©0 
®000©©©0©0 
41) 

®000©©©0© 0 
®0 00©©©0 ©© 
®000©©©0©0 

PLEASE DO NOT WRrTE IN THIS AREA - go••ooooo• o• oooooooooooo -
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I 

ADDITIONAL FOODS 
.-\rl' there an~ foods not listed on thl' qul'stionnain· that 
,ou ate at least unce a month? The .-\dditional Foods 
list has been pnl\ ided to help prompt ~our memor~. 
\\rite these foods in the spaces prO\idt·d . Fill in the 
l"irdes indicatin2 the senin!! sill" and a, era2e use for 
l 0 ad1 food. You an· not limill'd to th t fooo~ on this list. 

!.-\. _______________ _ 

C·---~------------
lo. _______________ _ 

H-----------------
1 

)1. ------------
! 

l
!J. 

K·----------------

0. 

Additional Foods List 

© ·® .0 o co o ·o e o 0 0 
0 10 !0 o coo o e o 0 0 
<D ® 0 o co o o e o 0 0 
0 :0 10 0 0 O'O e O 0 <E> 

! I 

0 :0 0 o coo o e o ® 0 
0 ie000ooeoee 
© ® 0 o co o o e o 0 0 

i0 0 ·0 o leo 0 10 e 0 10 0 
I I I 

<De 0 0 1 0 o .o e o ® 0 
0 J0 i0 o 0 o !o e o 0 e 
© l ® 0 o 0 0 ]

1

0 e o 0 0 
0 1 0 0 o 0 o o e o 0 0 
0 :0 10 o 0 o :o e o 0 0 
0 !0 l0 o 0 olo e o 0 0 

Artichokes 
Asparagus 
Beets 

Lemons, Lemon Juice 
Mangoes 

Rice Cakes 
Sauerkraut 
Seeds 

Instant Breakfast/Slim Faste 
Italian Ice 
Jello® 
Lamb 

Milkshakes 
Papayas 
Parmesan Cheese 
Pineapple 
Plums 

Supplemental Beverages (e.g., Ensure~) 
Tortillas <Low Fat) 
\ ·eat 
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VITAMII\' AND MINERAL SUPPLEME~TS 
1. Fill in the circle next to any multiple ,·itamins or individual supplements consumed. 

:?. Write in the BRA'.\D '.\A\IE and the NL\IBER OF PILLS PER WEEK for each 
'1UL TIPLE \'IT..\MI~. 

3. \Vrite in the DOSAGE and the Nl.\lBER OF Tl\'IES PER WEEK for each l!\DIHDL1AL 
SUPPLEMENT. 

PREPARATION 

'.\lultiple Vitamin 
I 

a. 0 Multi Vitamin with Minerals 

b. 0 Mult i Vitami n ,,·ithout \ 'linerals 

c. 0 Therapeutic. Stress or High 
Potency' Formula 

d. 0 B-Complex 

Individual Supplements 

e. 0 Beta-C1rotene 

f. 0 Vitamin A 

g. 0 Vitamin C 

h. 0 Vitamin E 

1. 0 Vitamin B6 

J. 0 Calcium - type (e.g . oyster 
shell ) _________ _ 

k. 0 Zinc 

I. 0 Selenium 

m. 0 Iron 

n. 0 Other 
type 

0. 0 Other 
type 

p. 0 Other 
type 

BR.\ND NAME 

DOSAGE 

THANK YOU FOR COMPLETING 

FREQLE~CY 
# pills I week 

times I week 

THIS QUESTIONNAIRE. PLEASE TAKE A MOMENT TO 
FINISH Al\Y QUESTIONS YOU MAY HAVE SKIPPED. 
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APPENDIX 10 

UlHCt lifestuie Oucsiicyinoire Vef 1 3 

Ulocnen's 

LIfestule Questionnaire Iscn^p: 
UvingStudvi 

This Section will ask about your food purchasing, preparation, and eating patterns over the last 3 nioiitlis. 

El. Circle the number of days per week that you eat the fallowing meals for (1) weekdays and (2] weekends. 

Mumter ol WEEKDAYS: Monday - fndav Wumt)«rafWttlCtNDa»« 
Breakfast . 0 I . . . .  2  3  . .  . . . 4  . . .  .5 0 .. . . . .  1  2  

Morning Snack . 0 I . . . . . 2  3  . . .  . . 4  . . .  . . 5  0  . .  . . . .  1  2  

Lunch .  0  1  . . .  . . . 2  3  . . .  ... . . 5  0  . .  . . . .  1  2  

Afternoon Snack .  0  I  . . .  . . . 2  3  . . .  ..4 ... - . 5  0  . .  . . . . I  2  

Dinner .  0  I  . . .  . . 2  3  . . .  . . 4  . . .  . 5  Q  . .  . . . 1  2  

Erenmg Snack 0  1  . . .  . . . 2  3  . . .  . . 4  . . .  . 5  3  . .  . . I  2  

Circle the number of days per week that you do each of the following for (1) weekdays and (21 weekends. 

NunKxr a (  WEEKDAYS: Monday -fiidiy Muntterof WEErFMD a»« 

Eat BREAXFAST at home 0  . . . .  1  . . . .  . . 2  3  . . . .  4  .  . .  . 5  0  . .  .  . 1  2  

Eat BREAKFAST at a restaurant 

or take-out 0  .  1  2  3  . . .  4  . 5  0  .  .  . !  2  

Prepare or eat LUNCH at home 0  . . .  I  .  . .  2  3  . . . .  4  . 5  0  . .  .  1  2  

Eat LUNCH at a restaurant or take out 0  .  I  . . .  2  3  . . . .  4  . . .  . 5  0  .  .  I  2  

Prepare DINNER from fresh ingredients 0 i  .  2  .  . -  3  . . .  4  .  . .  .  5  3  . 1  2  

Prepare DINNER from prepared/ 

frozen entrees 0  1  2  3  .  .  4  . 5  0  .  - 1  . . .  2  

Eat DINNER at a restaurant or take-out 0 . i . .. .  2  3  . . .  4  .  5  0  1  2  

E3. What methods of preparation do you most often use for meat poultry, and/or fish? 

Mfwr Hjrely Soowiines MoJt Tmes Aknojt Eittry fma 

Frying *  B  C  0  E  

Baking A  S  C  0... .... I 

Steaming A  b c 0 . E 

Broiling A  e C D E 

Griinng A  B  C  0  E  

Bailing A  a C 0 E 

Sauteing A  a C D E  
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UI HEL lifes;v<e Questionnotre Ver 1 3 

E4. How often do you use the following ingredients when cooiuBg/preparing your meals? 

Salt 

Butter 

Margarine 

Reduced-Fat Margarine 

Lard 

»«- - -mbfci 
. . . A  .  

.  A  

.  A  

.  A  

.  A  

Sprays (eg. PAM) A 

Vegetable Oils A  

RaiHr 
. . . B  . .  

. . B  .  

. . B  .  

. . B  .  

.8 . 

• B . 

. .B  .  

SOPS ROES 
C  . . . .  

.  C  

.  C  

.  C  

.  C  

,  c  

c  .  

Itoi rmes 
0  . . .  

. 0 

. 0 

. D 

0 

0 

0 

Almoji Evtry fine 
£ 

E5. How often do yoo add the following condiments to yoor food at the table? 

.liTriY 
. . . B  . .  

. . B  . .  

. . . B  . .  

. . . B  

SaMrm 
C . . . .  

C  . . . .  

. . . .  C  . . . .  

. . . . ;  C  . . . .  

Sugar A  

Salt A  

Butter A 

Margarine A  

Reduced-Fat Margarine A  B  c  

Mayonnaise A  B  c  

Reduced-Fat Mayonnaise . . . A  B  C  

Salad Dressing A  B  C 

Reduced-Fat Salad Dressing .A  8 C. 

Most Tficj 
D . . .  

D .. 

0 . 

0  . . .  

0  . . . .  

Q . 

0  . .  . .  

0 , 

0 . 

Almost Eftcy Tim 
E 

E 

E 

E 

E 

E 

E 

E 

E 

E6. For your main meal of the day, how would you estimate the amount that you eat of the following foods: 

Oon't Elt Small Mtdun lirjc 
Salad 

Vegetables 

Meat/Chicken/Fish .... 

Pasta/Grains/Potataes 

Dessert 

Fruit 

Small 
.A  

. .  A  . .  

. .  A  .  

A  

A .  

, .  A  .  .  

Mtdun 
. . . 8 . . .  

. . . 8 .  .  

. . .  8  . . .  

. . . a . . .  

E7. On a scale of 1 to 5. how well do you think that you esthnate the portion sizes of the foods that make up 

your meals? 

I don't estimate my portion sizes Z (go ta queition E8t 

Very Pooilv 
I 2 3 

Eitrtncly WM 
.* S 



UJHCl ufescu>€ OuesOofwtotfe Ver 1 3 

E8. How often do you uxe each of the following kitchen appliances when you prepare food at home? 

Ooa'l Own Rjnir MoniMr WecUr Oaty Mon thin ana«day 
Microwave Oven A  B c 0 e f 

Toaster Oven A  B C 0 E F 

Food Processor A  B C 0 E F 

Electric Mixer A  5 C 0 E F 

Juice Extractor A  B C 0 E F 

Blender A  a c 0 E F 
1 

E9. How much time per day do you nonnallv spend pra|iariiig the followiag meals? 

Idon'tpnpin Imdun 10mn. 1Q-29nal 30 - 59inn. t-2lioun 2hours « 

Breakfast Z A  a C 0 E 

Lunch z A  B C 0 E 

Dinner z A  s c o E 
Snacits z A a c 0 E  

E10. For how many people is food purchased in your housahoid? Adults Ch8dren (under 18 years) 

Ell. Circle the response that best deserves how often the following people help with food preparation. 

Nrnr fbniY Sonmimei Mas 
Yourself A  B C 

Spouse/Partner A  B C 

Children A  8 C 

Other adult house memberts) A  8 C 

Other A .  8 C.. . 

s Alnvut Erary Tune NA 
n E .. . 7 

n E 7 

n E . . . .  7 

n E . Z 

0 . E Z 

E12. Circle the response that best describes how often the following people help with cleanup after meals. 

Ne»ef Hardy Soflctms Moii r«TMs Almost Evtry Tm 
Yourself 4 . .8 C 0 E 

Spouse/Partner A  a C 0  E  

Children A  a C D e 

Other adult house memberls) .A  B  C  0  E  

Other A  B c D E 



296 

lUHtL lifesrule Questionnoire Ver 1 5 

E13. How many times do you buy groceries far your houseiiold each week? Onaocicsx i 

Twm 8 
nirw timj C 
Mort tlun 3 ims 0 

E14. How often do you get yoar groceries from the following sources? 

Meter (UIIY Someim 

Grocery Store A  a C 

Health Food Store A a C 

Fanners' MarketyCo-op A  a C 

Garden 4 * 8 c 

Other A a c 

Most Tms 
. . . .  D  . . .  ,  

. . . .  0  

. . . .  0  

. . . .  0  

.... 0 
piciM sptatY OUMT 

El 5. How do you plan your grocery ibopping? 

Nrar RaftlY Sonctncs Most Fms 
Written Shopping List A  a C 0 . . 

Mental Shopping List A  a c 0 

Coupons/Sales A  a c 0 

No Plan A  a c 0 

Aknojt Enenr frie 
E 

. .. E 

£ 
E 

E 

Alnost Every Tine 
E 

E 

E 

E 

El 6. When you do the food thoppiag. which nutritional informatioB do you use ta help you decide what to buy? 

RmlY Sanatms Most Times Aknost iitrt Tm 
Calories 

Total Fat 

Sodnim 

Carbohydrates 

Protein 

Fiber 

Other 

0 

0 

0 

0 

0 

0 

please spedfr otiwr 

El7. Approximately how much does your household spend on grocery purchases each week? $ 

El 8. How often do the following people buy groceries for your household? 

Yourself .  A  . .  
Rerrir 

a  
Sametmes 

C  .  .  
Most Times 

.. 0 . 

Aknost Enry Tme 

.. . . E 

NA 

z 

SpouseiPartner . A .. . . . a  C . . .0 c Z 

Children .  A  .  . . .  . a  . . C .. . .. 0 , . E . . Z 

Other adult house memberlsl . A a .  . . .  c  . . .  .. 0 . . E . z 

Other .  A  a  .  . .  c  .. .0 . . E 7 



WHEL Lifestyle Ouestlon/'\oire Ver. 1.3 

E 19. This question asks you to compare foods that you ate a year before you were diagnosed with breast cancer to foods 
that you eat now. To answer this question, for each food listed 
(1) indicate whether you ate the food during the year BEFORE DIAGNOSIS, then 
(2) indicate if you changed your consumption of this food AFTER DIAGNOSIS. 

FOOD , 

~t_ 
reduced·fa' milk 

pizzas Y 11 

l?ii~tsi -rt~~ - -·--~_·:~-~-;. _·-_;;};;,-~?ifa JH & ~ mt1f~1~tt-
other ~~t fo_ods 

~ t- 1· 
Y N Z 01 

· ,.:f~~/;-Jr~tt Y1~--/~i! ;-~ -

nuts N 

r_egular ice-c-ream · _y -l-N· z 
cakes/sweet desserts Y N z 

01 

01 -

01 

~;/ ;J.h. : ;_·_ ;~ ,:'.. ·. -~"9 ;-.?~_.,..:-, . . ._--'<_:_:.,° ___ ~_: .-._-_._· __ . -:~_-y~--~,.·.' ... _; __ .~_-_;~_,,:.-.~~_t_;:--N __ -_/;,_i _ -~,_-_:._,,; ·z· __ :,/ ~~get_a_bli1>il { ·i.):i:~.~ $ --~~;.;i,i,~~;·, _. . - _, -~'" . -~ ~ i" ~ · ~ 

~~garin.~Ls_horten_ing 
btt;t~r' --- . . . 
wine 

~1l;\;,:-1/:> 
s irits/hard Ii uor 

N Z 
· - .~ ·-: '! ... . 

v ·r -" · ;.;;,.;r .- .- . :-z 
01 

01 

Y N Z 01 

. ;,~;tlMil~;.ll~i -: ;01 -< .-
y N 01 

02 11 12 

02 11 .f_,jf~ 

02 11 12 

02 11 . :12 :-~i 
02 11 12 

· 02 . :11 . :,i1 
02 11 12 

02 11 J{i 
02 11 12 

Jl2 ?-: .~J l,,_. ·;~~~] 
02 11 12 
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UIH€L Ufestute Quesfio«v>oifC Ver 1 3 

E20. How many different types of nirtritional sapplements do you take each day? 

I don't take supptements A 

Exampia 1-2 supplements a 
/ Vitamm C and I Centnan a day^2 
suppitmavi 34 suppletnents per day C 

: Vaamin CaJay I svppiemaa 5^ suppietnents per day 0 

7-8 supplements per day E 

More than 8 supplements per day F 

I  
W1. What is your current weight in Built dotiiing without shoes? lbs 

W2. How long have yoa been within 10 pooods of this tnight? years months 

W3. What was your weight one year before yoa were diagnosed with breast cancer? lbs 

W4. What wras your weight when you were about 18 years of age? lbs 

W5. What is the maxihHim weight (noa pregnant) yoa have ever been? lbs 

a) How long fid you stay within 10 pounds of this weight? ... years months 

W6. What do you think would be the best weight for yoo now? lbs 

HI. Which primary plan do you currently have to help you pay your health care costs? 

Medicare A 

MediCal B 

Champus/VA/other mifitarY C  

Health Maintenance Organization o 

Preferred Provider Fee-for-Service E  

Unrestricted Fee-for-Service plan F  

Other G 

None Z 
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UJHCL lifestule crncirc Ver I J 

HZ. Did you change your insurance coverage vnithia 12 months after your breast cancer diagnosis? 

No 4 

Yes, I changed lo get belter service B 

Yes. I changed because the costs became too high C 

Yes. I changed because I had to 0 

Yes, other E 

Yes. I became eligible for Medicare F 

Did not have health care coverage Z 

H3. On a scale of 0-9, how happy have you been with your health insurance coverage of the costs for your breast 

cancer treatment? 

Very Unhappy Very Happy 
0 t 2 3 4 5 6 7 a 9 

H4. How many years have you lived in the state you now live in? Less than 5 years A  

5 • 9 years B 

10 • 19 years C 

20 years or more 0 

Contry It ia Ike U. S. Wkict Slatt? MA 

HS. Where were you bom? 

H6. Where did you live at age 

H7. Where did you live at age 

H8. Where did you live at age 

H9. In what State or Country 

lived the longest? 

This final set of questions ivill ask about contacting you. 

II. (a) Where do you prgfer to be called by study personnel when scheduling times for study events? 

home: A 

work; e -• (bl Is it O.K. for study personnel to call you at work 

if they need to get in touch with you? 

Yes A 

No . 8 

15? 

35? 

50? 

have you 



12. What time of day da you prefer that we contact you? 

*ii. 7:00 9:00 
9 :00 - l ! ;Q0  B 
n^O 1:00 C 
Any time in the morning 0 

pj*. I.-0G • 3rfJ0 £ 

3H10 • 5H)0 F 
Any time in the afternoon G 

5:00-7:00 h 
7:00 • 9:00 i 
Any time m the evening J 

Any time of day < 

! 

13. la) Can you give us the name of a close friend or relative who is not living at this address? We would only 

coatact them in the event that yoo move or change your phone numiier and we can no longer get in touch 

with you. 

Name; fWation; Plione: 

Street Addftsi; Stale: 2ip Cade: 

Ciir 

(bl In case we can't get in touch with this person, can you name another close friend or relative not living 

with the above friend/relative? 

Name; (Wation: Phone; 

Street Addresr Stale; Zij Ca(Je:_ 

City: 

Thank you. Please review any questions you may have missed. Feel free to write any comments here: 
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APPENDIX 11 
VW.2 

Sourc*: Woman's HMiCh IftMattv* 

m^BlDenMrx |nEi2ŝ «, 
ovtnq Soidgt 

Personal Habits Questionnaire 

MARKING INSTRUCTIONS 

Use a No. 2 pencil only. 

Darken the oval completely next to the answer you choose. 

Erase cleanh an> marks you wish to change. 

Do not make an\ strav marks on this Torm. 

CORRECT MARK 
z m o o  

INCORRECT MARKS 

. For questions where you write in a number, write the number in the box provided. 
Then mark the corresponding oval to the right. 

Example: If your age is 59: 
1 i 5 I 9 I 

i 0 }0 iD40  90  i 0^nn  

z 1 4 i t ' I t 

I 

P-ftrc "^oortinq •or aweacr ar ntomaDon s natr^tto « 'Q rwum i^auong vrw «cr »«•—wng *vcn.eaons_ gtv^ng «*om«nor 
vie sofTKnanng arc rm qutswwir* S«v cawî wns r«gtnkrig m oiMO&r mamam » <ry airm mo»a st nt aoamator af .ntormason tfxauckng 
suggesaons lyeOuonq ouroar » PHS Haporta C«jranca OAcar Am r2*.e Buong. 200 inoaoanoxxa AW« SW W«sf*ngMn 0 C 2030  ̂
Arm P^A:«nd lo Once e# Managamert and Buogat l̂oaowr* namtfpQii Protaet .0825-0«t4i Mnrwigien. OC 20S03 Oo xt ratum ina eoToawe e 
•fltw 01 nasa addraeaes 

OFFICE USE ONLY 1. Date R«c«<v«d: 

Uonth Day Y«* 

2. Reviewed By: 

I I I I 

H I  I I 

;  j i o :  X XI  3  icDi  
Y 

(»0«  

3. Contact Type: 

<r Phone 
X Mail 
X Visit 
X Other 

5. Fonn Administration: 

— Self CD Group 

4. VWtTypa: 

CS Screening dxsajd) 
(z: Semi-Annual CDCSOSCECDdscDCDCB 
X  A n n u a l  x x x x i S X S C D C C  

® Non Routine 

<r Interview ^ Assistance 

i  — cBccBcooooccoc  
PLCASf MAXE t«C MAKKS M AMCA 
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Personal Habits Questionnaire Ver.2 

These questions ask about habits ( smoking. caffeine. alcohol use. diet. and exercise ) that may 
affect your health. Please answer each question as accurately as possible. There are no right or 
wrong answers. 

I. During your entire life. have you smoked :it least I 00 igarettes? 

Q No l Yes 

i 
1.1 . How old were you when you first started smoking cigarettes regularly: 

(Give your best guess.) 

Less 
than 15 15-1 9 20-24 25-29 30-34 

m 
35-39 40-.i4 

50 or 
older 

CD 

' 1.2. Do you smoke cigarettes now? 
1 

1.5. 

1.6. 

(["No-+ 

T Yes 

l 
i 

I 
I 

* 

1.3 . How old were you when you quit smoking regularly? 

Less 
than 15 15-19 20-24 25-29 30-34 35-39 

40-~ 45-49 
<D 

50-54 
(I) 

55-59 
® 

60 or 
older 

@ 

I A . Did you quit smoking because you had a health problem 
that was c:iuscd by or made worse by smoking; 

~ No <L Yes 

Go on to Question 1.5. 

On the average. how many cigarettes do you (did you) usually smoke each day? 

Less 45 or 
than 1 1-4 5- 14 15-24 25-34 35-44 more 

~ ~ T x r m 

How many years have you been (were you) a regular smoker"1 Do not count 
the times you stayed off cigarettes. 

Less than 5-9 10-19 20-29 
5 years years 

~ 

years 
a: 

years 
(!) 

30-39 
years 

(!) 

40-49 
years 

(I) 

50 or 
more 
years 
m 

1.7. Have you ever smoked to keep from gaining weight or to lose weight? 

x No a: Yes 

Go to the next page. 
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Personal Habits Questionnaire Ver. 2 

Do you usua!l) drink coffee each day? 

~ No J: Yes 

2.1. How many cups of regular coffee (not decaf) do you usually drink each day? 
(If none. mark "None.") 

None 
(I) CD 

2 
ai 

3 
(J) 

4 
Cl) 

5 
6 or 
more 

(l) 

Alcohol may affect a person's health. We would like to know about the alcohol you have 
drunk over your lifetime. (For the question below. one drink of alcohol is about equal to one 
can of beer, one glass of wine, or one shot of liquor.) --

3. During you r entire life. have you had at least I: drinks of any kind of Jlcoholic beverage? 

No 2 , Yes 

i 
3.1. Do you still drink alcohol? 

,--~~~~~~~~~~~~~~~~~~~~~-, 

~ No _. 3.2. Why did you stop or quit drinking alcohol? 

'.I' Yes Ci:' Health problems 

~ My drinking caused non-health problems 

x Other 

j 
Go to the next page. 
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Personal Habits Questionnaire Ver. 2 

4 Women s weights change dur.ng their aduit lives. Mark the one answer chat best descnbes 
>ou dunng your adult lite Please don t include times when you vkere pregnant or sick. 
I Mark only one.) 

; Weight has stayed about the lame i wiihm 10 pounds) 

— I Steady gam in weight 

Z Lost weight as an adult and kept it off 

I Weight has gone up and down again by more than 10 pounds — 

r 

4.1. About how many times did your weight go up and dow-n again by more than 
10 pounds'' Please don t include times when you were pregnant or sick. 

1-3 4-6 7-10 11-15 More than 
times times times times 15 times 

<£: (£ (S X 33 

The next set of questions are about special diets or types of foods women may choose or may 
be told to eat by their doctors. 

5. Are you now on any of the following special diets? 
No Yes 

5.1. .\low calone diet? X (E 

5.2. \ low-fat or low cholesterol diet? X a: 

5.3. .A. low salt (low sodium I diet'' X a; 

3.4. .Ahigh-tlber diet? X c 

5-5. diabettc or .ADA diet? X (D 

5.6. A lactose-free Ino milk or dairy foods i diet? ® CD 

5.7. .\nv other diet? X T— 

t 

5.8. What kind of other diet is it? (Specify): 

• ••• • • Pjtolt 



Personal Habits Questionnaire 

The following questions are about ~our usual physical activity and exercise. This includes 
walking and sports. 

6. Think about the w::i lking you do outside the home . How often do you walk outside the 
home for more than IO minutes without stopping? (Mark only one.) 

' 

Rarely or never 

CD 1-3 times each month ~ I 

~ I time each week I 

Ci: 2- 3 times each week J 
CD 4-6 times each week 

: CD 7 or more times each week 

,, 
6.1. When you walk outside the home for more than IO minutes without 

stopping. for how many minutes do you usually walk? 

Less than 
20 min . 

CD 

20-39 
min. 

a:> 

6.2. What is your usual speed? 

40-59 
min. 

cr:. 

I hour 
or more 

Ci) 

Q) Casual strolling or walking (less than 2 miles an hour) 

a:: Average or normal (2-3 miles an hour) 

:I: Fairly fast (3-4 miles an hour) 

T Very fast ( more than 4 miles an hour) 

~ Don't know 

Go to the next page. 

Pg . S of 8 ••• ••• 

305 

Ver. 2 --

----
---
-

-
------------------------

• 



--

-

--

-
--
---
----
-----

Personal Habits Questionnaire 

:'/at including v. alking outside the home. how often each week t 7 days) do you usually 
do the exercises below: 

7. l. STREt'liLOUS OR VERY HARD EXERCISE (You work up a sweat and your heart 
beats fast. ) For example. aerobics. aerobic dancing. jogging. tennis. sv.·imming laps. 

I 
I 

l 

'.]: None 

a I day per week 

.... 2 days per week 

er 3 days per week 

G: 4 days per week 

a: 5 or more days per week 

7.2. 

J 
How long do you usually exercise 
like thi s at one time: 

CI' Less than 20 min . 

X 20-39 min. 

a: 40-59 min. 

er I hour or more 

7.3 . MODERATE EXERCISE (Not exhausting ). For example. biking outdoors. using an 
exercise machine (like a stationary bike or treadmill ). calisthenics. easy swimming. 
popular or folk dancing . 

::[1 None 

a 1 day per week 

,:;: 2 days per week 

:J: 3 days per week 

ct 4 days per week 

1 

a 5 or more days per week 

7.4. How long do you usually exercise 
like this at one time? 

Ci: Less than 20 min. 

~ 20-39 min. 

a 40-59 min. 

<I I hour or more 

Go to the next page. 
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Personal Habits Questionnaire 

7.5 . MILD EXERCISE . For example. slow dancing. bowling . golf. 

I 

I 
I 
' 

~None 

CD I day per week 

<D 2 days per week 

<D 3 days per week 

-:D 4 days per week 

I 

r 
I 

! 
<I:' 5 or more days per week _J 

7 .6. How long do you usually exercise 
like this at one time ·: 

·I: Less than 20 min . 

'I: 20-39 min. 

-I: 40-59 min . 

~ 1 hour or more 

Ver. 2 

8. For each of the ages below. did you usually do strenuous or very hard exercises at least 3 times 
a week: This would include exercise that was Jong enough to work up a sweat and make your 
hean beat fast. (Be sure to mark "~o" if you did not do very hard exercises at the ages 
listed below.) 

No 

8. 1. 18 years old .. . ... . . GD 

8.2. 35 years old . ...... . ~ 

8.3. 50 years old .. .... . . GD 

9. \Vhat is the date you finished this form? 

\-ton th Day Year 

· cO',M S · . ·99 FJ4V2 '.: CC ' 8,94 

Pg . 7 of 8 

Yes 
<D 

<D 

<D 
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Personal Habits Questionnaire Ver.2 

Thank you. Please take a moment to review any questions you may have missed. Feel free 
to write anv comments here: 

•
 11 Bi 

B - z B - - B c c c - c c  
".EJkSC MAKE NC MAAKS M T>«S AACA 
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APPENDIX 12 

Thoughts and Feelings 

Ver. 3 
Source: Women ', Health Initiative 

This booklet has questions about your behavior, feelings, and experiences. Please answer each 
question as honestly as you can. Make sure you look at both sides of the page. ~o one will see 
your answers except for the scientists and staff at your clinic. Your answers will be kept secret and 
will never be put with your name in a report. Please answer using your first thoughts about each 

309 

question. Do not go back later to "figure out" answers. Your answers will help us to understand • 
the health of women like you. Thank you for your help. 

MARKING INSTRUCTIONS 
• Use a ~o. 2 pencil only. 

• Darken the oval completely next to the answer you choose. 

• Erase cleanly any marks you wish to change. 
• Do not make any stray marks on this form. 

CORRECT MARK 

• 
INCORRECT MARKS 

~8T~ 

· ·~"· ··For-1ltrestions where you write in a number, write the number in the box provided. 
Then mark the corresponding oval to the right. 100 

Example: If your age is 59: 10 20 JO .eo so ea 1'0 '° 90 

ooocec=oo 
123451119 

00000000 • 
Public reporong tor ltlJS collecnon ot ,ntormanon ,s estimated to average 25 minutes. 1nduding !tie time tor rev-,ng ,nstruct,ons . gathenng needed ,ntormatlOn 
and complellng and r-ng the QUeSnonnaire. Send comments regarding this buroen estima111 or any oc,,.,. -=i of this collectlon ot ,ntormanon. ,nctucing 
suggesuons tor reduong ltlis burden. to : PHS Reports Clearance Officef. Am. 721 ·B. Humphrey Budding, 200 lndep9ndence Ave .. SW. wasn,ngton. D.C. 20201. 
ATIN: PRA: and to Office of Management and BUdget. Pape!WO(I( Reduction Project (0925-0414). Washington. D.C. 20503. Do not return the completed form 10 
etther ot mesa addresses 

I OFFICE USE ONL y 1. Date Received: 

$ _____ _ 

r/l 
w z 
~ 
z w 
w a: w w 
! : 
W C 
CD 0 
..I u 
~ a: 
~ ~ 
~I ,~ 
I 

I FORMS' 1 • eS FTVJ DOC ' : 0 S4 

L..L...J-L.J... 
Month Day Year 

2. Reviewed By: 

3. Contact Type: 
<D Phone 
mMail 
CD Visi1 
<D Other 

5. Form Administration: 

M I · T a) 3":' 'L I:- ':D '.I: (I) ,JJ 1D ~ 

1 ° ~~~3)3)(I)(1)l) (I) I 

veese•• 

000 @a~•9•~•• 
<D m CD CD m :I) (1) <D CD 

4. Visit Type: 
<D Screening 
m Semi-Annual 
<D Annual 
'J) Non Routine 

(l)<DmCD 
I' m CD CD m cl) (1) Cl) CD 
CD m a:, CD m m m <D m 

'I) Self 1) Group 1) Interview 'I' Assistance 

iill -= •=•••·=••••• ~ ::'::)COC:::~co 16107 
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Thoughts and Feelings V«r.3 

People sometimes look to others for help, friendship, or other types of support. Next are some 
questions about the support that you have. How often is each of the following kinds of support 
available to vou if vou need it? (Mark one oval on each line.) 

1. Someone you can count on to listen to you 
when vou need to talk 

None 
of the 
time 

-T* 

.\ linle 
of the 
time 

z 

Some 
of the 
time 

X 

Most 
of the 
time 

X 

All 
of the 
time 

X 

Someone to ai%e you good advice about a 
problem r I X X 

J. Someone to take you to the doctor if you need it z X n X 

4. Someone to have a good time with ® X 

5. Someone to help you undentand a problem 
when vou need it T- •X X 33 X 

6. Someone to help wiith daiK chores if you are 
sick ! z X (D X 

Someone to share your most pnvais Aomes 
and fears T* ** I X X 

8. Someone to do something fun with r X X X X 

9. Someone to love you and make you feel wanted . X X X 

The next questions are about your living and social activities. 

10. \Mio lives with you' i Mark one oval for each item, i 

10.1. [live alone 

So 

X 

Yts 

10.2. I live vmh my husband or partner X -

10.3. I live with my children E -

10.J-. I live with my brother and/'or sister X s 

10.5. [ live with other relatives X X 

10.6. I live with friends .. X X 

1 n ~ Orhi-r x 
{Please 

•  m mm p g s ^ t t s  



Thoughts and Feelings 

11. Do you have a pet) 

CID No CD Yes 

I 

I 

i 
11 .1. What kind of pet do you have? (Mark all that apply.I 

Dog(s) Cat(s) Bird(s) Fish Other 
CD m m © ~ 

I 

+ 
12. How often ha\ e you gone to ..1 religious ·ervice or to church during the past month'.1 

I \'lark only one oval.) 

Not at all 
in the past 

month 
CD 

Once in 
the past 
month 

<l) 

2 or 3 times 
in the past 

month 
m 

Once a 
week 

(!) 

2 to 6 times 
a week 

3) 

13. How much does rel igion gi \·e you strength and comfort? (Mark one o,·al.) 

None 
1) 

A little 
::D 

A great deal 
Tl 

Every 
day· 
<D 

14. How often have you gone to meetings of clubs. lodges. or parent groups in the last month? 

311 

Ver. 3 

--
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-
-
---

(\'lark only one oval.) -

Not at all 
in the past 

month 

Once in 
the past 
month 

<l) 

2 or 3 times 
in the past 

month 
..1) 

Once a 
week 

(!) 

2 to 6 times 
a week 

<J) 

Every 
day 
II) 

These next questions are about the people who are important in your life right now. For 
each question, mark only one o,al. 

15. Are you now helping at least one sick. limited, or frail family member or friend on a 
regular basis? 

CID No 
I: 
I 

' 

CD Yes 

~ 
15 . I . ln the past -l- weeks. how often have you helped thi s friend or 

fam ily member'! 

Less than 
once 

a week 
L 

1-2 times 
a week 

<l) 

3-4 times 
a week 

m 

5 or more 
times 

a week 
© 

Go to the ne,t page. 
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Thoughts and Fwiings Ver. 3 

Of the p«ople who are important to vou. how many ... 

None One Some Most All 
[6. Get on your nerves? ^ 23 35 X x 

17. Ask too much of you - ~ I ^ 3) 

18. Do not include vou? ~ - - ^ 2) 

19. Trv" to act vou to do thines vou don't want to .' — r i i: a) 

Please answer the following questions about yourself. Mark one oval for each question. Try not 
to let an answer to one question affect your answer to other questions. 

Strongly Neutral Strongly 
Disagree Disagree i In-between i Agree .Agree 

20. In unclear times. I usually 
expect the ijest - - - 2 

21. If something can go wrone for me. 
it will r X I D 35 

I'm always hopeful about my future - ~ X x 3> 

23. I hardly ever e.xpect things to go 
my way - ^ r I X 

24. I rarely count on good things 
happening to me - - I t 33 

25. Overall. I e.xpect more good things 
to happen to me than bid ~ x CD 03 

26. When I am angrv. people arotmd 
me usually know — r x X 33 

27. People can tell from my facial 
e.xpressions hovv I am feelmg - - x X x 

28. I always e.\press disappointment when 
things don't go as Td like them to - x x i: X 

29. It someone makes me angr> in a 
public place. I will "cause a scene' - Z ^ z ^ 

reus • ris:*.'. 
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Thoughts and Feelings V»r.3 

Sirongiv 
Disagree 

Neutral 
Disaeree iln-befAeeni Aeree 

Stronaiv 
Aeree 

30. After 1 express anger at someone. 
It bothers me for a lone time .... 

31. 

31 

I tr>- to suppress my anger, but I would 
like other people to know how I feel... 

( worry that if 1 e.xpress negative 
emotions such js fear and anger, 
other people VMII not approve ot mi 

X 

(S 

The following questions are about your opinions and beliefs. Read each statement and decide 
whether it is true as applied to vou or false as applied to vou. If the statement is true or mostly 
true, mark the oval under the "True" column. If it is false or usually false, mark the oval under 
the "False" column. Remember to give your own opinion of yourself. Do not leave any blank 
lines if you can avoid it: try to make some answer to every statement. 

False True 
33 1 have often had to take orders from lomeone nho did not know as much 

as I did X r 

3-i 1 think a great many people make a lot of their bad luck in order to gam 
the sympathy and help of others ® I 

35. It takes a lot of argument to jonv ince most people of the truth ® ® 

36. I think most people would lie to get ahead ® <35 

37 Most people are honest mainly through fear of being caught 'D 

3S Most people will use somewhat unfair means to gam profit or an 
advantage rather than to lose it r r 

39. .Vo one cares much what happens to you . . 3 3  a: 

40. it IS safer to trust nobody ® 33 

•11. Most people make fnends because fnends are likely to be useful to them 33 X 

•12. Most people inwardly Jo not like putting themselves out to help other people ... D 3 

43. I have often met people who were supposed to be experts who were no 
better than I ® 3 

44. People often demand more respect for their own nghts than they are wilhng 
to allow for others I z: 

45. A large number of people are guiltv of bad sexual behavior X — 

• • r l z B B B r H B B B H t z - c c c Q o c c  1 6 1 0 7  
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Thoughts and Fe«lings Ver- 3 

46. Overall, hou would you rate your quality of life' (Mark one o\al in the box below.) 

0 1 2 3 4 5 6 7 8 9 10 

r: r r: — - ~ 3 o 3 a 0 
Wont Halfway Best 

As bad or worse Best quality 
than being dead of life 

47. How satisfied are you with your current quality of life? (Mark one oval in the box below.) 

10 

t Dissatist'ied Halfv.av Satisfied 
I ; I 

Not at all happy with Very happy w iih 
quality of life now quality of life now 

Very 
Excellent good Good Fair Poor 

48. In general, would you say your 
health is (Mark one oval.) t: z r x r 

49. Compared to one year ago. how would you rate your health in general now ' (.Mark one oval.) 

X Much better now than 1 year ago 

r Somewhat better now than I year ago 

X About the same 

I Somew hat worse now than I year ago 

i .Much worse than 1 year ago 

* 
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Thoughts and Feelings Ver. 3 

The rollowing are questions about a typical (or usual) day's activities. Does your health now 
limit you in these activities and. if so. bow much? (Mark one oval for each question.) 

No. Yes. Yes. 
not limited limited limited 

at all J linte a tot 
50. Vigorous activ ities. such is ninning. lifting heavy objects. 

or strenuous sports X ® 32 

51. .Moderate activities, such as moving a table, vacuuming. 
bowling, or golfing I 2: X: 

52. Lifting or carry ing erocenes X X cD 

53. Climbing several rlights of suirs X X X> 

54. Climbing one flight of stairs x x <X) 

55. Bending, kneeling, stooping X X CD 

56. Walking more than a mile X X CD 

57. Walking several blocks X X U 

58. Walking one block X X •X 

59 Bathing or dressing yourself r X -

60. During the past 4 *eeks. to what extent 
has your physical health or emotional 

problems interfered with your normal Xot at Modentei\ Quite Extremely 
social activities with family, neighbors. all Slightiv Mediunii abit (.Aloe) 
friends, or groups' (Mark one oval.) X X X X 

Very Moderate 
61. During the past -l weeks, how much None mild Mild Medium) Severe 

bodily pain have \ou had? (Mark one oval.) ... X x X X X 

62. Dunng the past 4 weeks, how much did 

pain interfere with your normal work (both Not linle Moderaiel> Quite E.xtremely 
outside your home and at home I' (Mark at all bit . Medium i a bit (.A lot) 
one oval.) r r r t x 

n 

mm U - c c - r c c c c  16107 I 
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Thoughts and Feelings Ver. 3 

The next questions are about your regular daily activities like work, child care, or community 
activities. As a result of vour physical health, have any of the following problems occurred 
during the past 4 weeks? 

63. You cut down on the amount of time you spent on work or other 
No Yes 

s D 

X 

. . . X 65. You vkere limited in the kind of *ork or other activities you did .. . 

66. You had difficulty performmg aork or other activities (it took extra 
effon) ~ 

In the past 4 weeks, as a result of any emotional problem (feeling depressed or anxious), have 
any of the following occurred? 

No Yes 
67. Y'ou cut down on the amount of time spent on aork or other 

activities I X 

68. You accomplished less than >ou %kould have liked r -

69. You did work or other thmgs less carefully than usual x X 

Of these statements, how true or false is each for you? 

[>efinitely Mostly Not Mostly Defimtelv 

-0. I seem to get sick a little easier than 
other people 

true true 

** 

sure false 

X 

false • 

E 
-0. I seem to get sick a little easier than 

other people 

true 

** 

sure false 

X 

false • 

E 

71. I am as healthv as anvbodv I know -T^ X X £ 

72. I expect mv health to get worse (E 33 (£ X 

73. My health is excellent X X X X 

74. During the past 4 weeks, how much of the time has your physical health or emotional 
problems interfered with your social activities (like visiting with fnends and relatives 

All Most Some A little None 
of the of the of the of the of the 
time time time time time 

Pg lof t6 
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Thoughts and Feelings Ver. 3 

These questions are about how you feel and how things have been during the past 4 weeks. 
Give the one answer that comes closest to the way you have been feeling. 

How much of the time during the past 4 weeks 

All Most A good Some A little None 
of the of the bit of of the of the of the 
time tune the time time time time 

75. Did you feel full of pep ' r z: r x r E 

76. Have you been a very nervous 
person? — -C I I X E 

77. Have you felt so down in the dumps 
chat nothing could cheer you up'' r Z3 r E E E 

78. Have you felt calm and peaceful? ~ E E E E 

79. Did you have a lot of energy ' r r x r E E 

80. Have you felt downhearted and blue?.. - E I E E E 

SI. Did >ou feel worn out' C r z Z E E 

82. Have you been happy ~ E E Z E E 

83. Did you feel tired? r z E E E E 

84. Can you eat; 

E Wrlthout help table to feed >ourself completely) 
E W("ith some help meed help with culling, etc.) 
E Or are you completely unable to feed yourself? 

85. Can you dress and undress yourself: 

3 Without help (able to pick out clothes, dress and undress yourself) 
E With some help 
E Or are you completely unable to dress and undress yourself? 

86. Can you get in and out of bed: 

E Without any help or aids 
E With some help ieither from a person or with the aid of some device) 
E Or are you totally dependent on someone else to lift you? 

87. Can you take a bath or shower 

E Without help 
; With lome help ineeJ help getting in and out of the tub. or ne;d -pecial attachments 

on the tub I 
E Or are you completelv unable to bathe yourself? 

Pq. 9 of *6 
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Thoughts and Feelings Vef.3 

Below is a list of symptoms people sometimes have. For each item, mark the one oval that best 
describes how bothersome the symptom was during the past 4 weeks Tor you. Be sure to mark 
one oval on each line. 

If you did not have (he problem, please mark the oval under "symptom did not occur.' If you 
had the symptom, use the following key co indicate how bothersome ic was: 

Vfild = symptom did not interfere with usual activities. 
Moderate = symptom interfered somewhat with usual activities. 
Severe = symptom was so bothersome that usual activities could not be performed. 

Symptom 
did not 
occur 

88.1. Bloating or gas X 

88.2. Constipation (difficulty having bo\kel movementsi X 

88.3. Sight sweats r 

88.4. General jches or pain> r 

88.5. Breast tenderness X 

88.6. Hot tlashes T 

88.7. Diarrhea i 

88.8. .Viood svt ings i 

88.9. Nausea I 

88.10. Dizzmess r 

88.11. Feeling tired . Z 

88.12. Forgetfulnes- I 

88.13. Increased appetite X 

88.14. Heart racing or skipping beats I 

88.15. Tremors (shakes) E 

88.16. Heartburn J) 

88.17. Restless or fidgety I 

88.18. Low back pain I 

SS.IQ. Neck pain C 

88.20. Skin dryness or scalmc I 

Symptom occurred 
and was: 

Ntild Moderate Severe 
2: X 

X 

zr r I 

r r X 

I 

I 

I 

I 

I 

X 

I 

I 

r 

z 

16107 
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Thoughts and Feelings Vw. 3 

Symptom Symptom occurred 
did not and 
occur Vliid Moderate Severe 

88.21. Headaches or migrames E ~ r r 

88.22. Clumsiness X i: x X 

88.23. Any trouble seeing that is uncorrected by lenses r x r 

88.24. Vaginal or genital irritation or Itching C r r r 

88.25 Difficulty concentrating r ~ r C 

88.26. Joint pam or stiffness I " r X 

88.2~. J Decreased appetite X r x X 

88.28. Heanng loss X Z X X 

88.29. Swelling of hands or feet C ; z E 

88.30. Vaginal or genital dryness X XXX 

88.31. L'pset stomach or belly pain or discomfort E C X X 

88.32. Pain or burning "Ahile unnating Z Z Z X 

88.33. Cough or wheezing E r x x 

88.34. Vaginal or geniiul discharge X X X X 

Below are some hard things that sometimes happen to people. Please try to think back over the 
past year to remember if any or these 'hings happened. Mark the answer that seems best. 

Yes, and it upset me: 

Over the past vean ^'oderately Very 
No much • Medium' much 

89. Did > our spouse or partner die? X z X X 

90. Did a close friend or family member die or have a 
serious illness (other than your spouse or partner)? X r X X 

91. Did you have any major problems with money? r t r X 

92. Did you have a divorce or break-up with a spouse 
or partner? X r X X 

93. Did a family member or close friend have a 
divorce or break-up? r r z x 

94. Did you have a major contlict with children 
or grandchildren? c : :: E 

95 Did you have any major accidents, disasters. 
muggings, unwanted sexual expenences. 
robbenes. or similar events"" Z z Z Z 

Oq ti 3t t6 
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Thoughts and Feelings Vw. 3 

Yes, and it upset me-
Over the past sear: S.odencei> Very 

''6. Did you or a family member or close tnend lose much i VteJium > much 
theu-job or retire? r X x x 

97. Were you physically abused by being hit. slapped. 
pushed, shoved, punched or threatened with a 
weapon by a family member or close friend? I a: >13 x 

98. Were you verbally abused by being made fun of. 
severely cnticized. told you \iere a -.tupid or 
worthless person, or threatened * ith harm to 
yourself, your possessionb. or your pels, by 
a family member or close fnend? r X x 

99. Did a pet die? I X X X 

These questions are about your feelings during the past week. For each of the statements, please 
indicate the choice that tells how often you felt that way. 

Rarely or none Some or Occasionally Most or 
of the time a linle of or a moderate all of 

1 less than the time amount of time the time 
1 day I 'l-ZJaysi (3-idayM i5-"daysi 

100.1. You felt depressed I blue or down) 3: ::: x x 

100.2. Your sleep was restless 33 X X X 

100.3. You enjoyed life — -2: x 

100.4. You had crying spells 33 XXX 

100.5. You felt sad I - X I 

100.6. You felt that people disliked you . X r r X 

101. In the past year, have you had two weeks or more dunng which you felt sad. blue, or depressed, 
or lost pleasure m things that you usually cared about or enjoyed? 

X No 3 Yes 

102. Have you had two years or more in your life when you fell depressed or sad most days. 
even if vou felt okav sometimes? 

X No 

Go to the next page. 

— Yes 

1102.1. Have you felt depressed or sad much of the time in the past >ear' 

No - Yes 

16107 
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Thoughts and Feelings Ver.3 

These next questions are about your sleep habits. Please mark one of the answers for each of the 
following questions. Pick the answer that best describes how often vou experienced the situation 
in the past 4 weeks. 

No, Yes. Yes. Yes. Yes. 
not in less than 1 or 2 3 or 4 5 or more 
past 4 once a tunes a times a times a 

.ni r^... . , a f J weeks week week week week 
103. Did you take any kind of medication or 

alcohol at bedtime to help you sleep ? ~ X X x X 

104. Did you fall asleep Junne quiet actiMties like 
reading, watching TV", or riding m J car' n x r x r 

105. Did you nap during the day'' 3 3! i i: v 

106. Did you have trouble falling asleep? 3 I 35 ® 

107. Did you wake up several times at night? 'D X 3) 3) ® 

108. Did you wake up earlier than you planned to?. . 33 X £ 

109. Did you have trouble getting back to sleep 
after you woke up too early'' x x x x I 

110. Did you snore I X X X i 
Don t know 

111. Overall, was your typical nights sleep during the past 4 weeks: 

Very sound Sound or .\verage Very 
orrestfiil restful quality Restless restless 

X X X X z 

112. .\bout how man> hours of sleep did vou get on a typical night dunrg the past 4 weeks' 

S or less 6 7 8 9 10 or more 
hours hours hours hours hours hours 
S X X 03 X X 

Many women report that they leak urine lor pee). The next questions are about problems 
you may have had with leaking uiine. 

113. Have you ever leaked even a very small amount of urine involuntanh and vou couldn't 
control it? 

® So r Yes 

(If you answered "No," go to question 120.1 
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Thoughts and Feelings Ver.3 

114.. How often Joes this leaktne unne occur' (Mark one o*al.i 

Not once 
dunng the 
past year 

CD 

Less than 
once a 
month 
s 

More than once 
a month but 

less than 
once a week 

O) 

One or more 
times a week 
but less than 

ever%- dav Daily 
X.' 

115. ^^'hen Jo you usually leak unne.' (Mark all that apply.) 

No longer 
leak urine 

a: 

\^•hen I 
cough, laugh, 
sneeze, lift, 
stand up. 

or exercise 
(D 

When 1 feel the 
need to urinate 
and can't get to 

a toilet fast 
enough 

When 1 am 
sleeping 

X 
Other. 

D I Please describe i 

(If you "no longer leak urine." go to question 120.) 

116. How much unne do you usually lose when it leaks.' i.Vfark one o\al.) 

Barely Soaked through 
noticeable on Soaked to outer 

None underpants underpants clothing 
£ 3) tX £ 

11". What protection do you wear in case you leak unne.' (Mark all that apply.) 

Mini-pad. Diaper, towel. 
tissue or Menstrual pad Attends. 

None pap<f '.owei or shield Depends Other 
X 2 X X £ 

118. How often does the leakage of unne limit your daily jctiMties.' (Mark one oval.) 

.•\lmost Fairly Very 
Never never Sometimes often often 

119. How much does the leakage of unne bother or disturb vou' (Mark one oval.) 

Not at ill .\ little Somewhat Very Extremely 
disturbing disturbing disturbing disturbing disturbing 

z ' I ~ t ' 
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Thoughts and Feelings V«r.3 

The last questions in this booklet ask about some personal topics. Although the following 
questions are sensitive and personal, they are important. Your answers will help us understand 
the health of women and may help us find better treatments for their health problems. Please 
be assured that your responses to these questions will remain confidential. 

120. .Are you currently married orin jn intimate relationship ith at .S'o Yes 
least one person ? ® 

Don't want 
121. Did >ou have any sexual ictivit> with a partner in the No Yes lo answer 

last vear? I — 3D 

122. How satisfied are vou with Dont 
your current sexual activities. Very .\ linle Somewhat Very want to 
either wich a partner or alone? unsatisfied unsaiistled satisfied satisfied answer 
(Mark one oval.) ® <D 3! U ® 

Sausfied Don't 
123. .Are you satisfied with the frequency of your Less with current More want to 

sexual activity, or would you like to have se.x often frequency often answer 
more or less often? (.Mark one oval.) X X ® 

Vol at [3on t 
124. Are you worried that sexual all .A little Somewhat Very want to 

acuvmes will alffect your worried womed worried womed answer 
health? (Mark one oval.) 3 ^ ^ 

125. Regardless of whether you are currently sexually active, which response best descnbes 
who you have had sex with over your adult lifetime? 

3 Have never had sex 

23 Sex 'Aith a woman or vmh women 

<33 Sex with a man or with men 

CD Sex with both men and women • 

® Prefer not to answer 

125.1. Which response best descnbes w ho you 
have had sex with after -15 years of age? 
35 Never had sex 
z: Sex with a woman or with women 
S Sex with a man or with men 
X Sex with both men and women 

126. What is the date you finished this form ? iil.JLjLJl.i.JLLJLI.111!..!! 
I " '1 

JL 
Month Dav Year 0 
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Thoughts and Feelings v̂ - 3 

Thank you. Feel free to write any comments here or notes about things to ask your clinic 
staff. 

«LfASC MA Kl MO MAAKS «• rMS AACA 
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APPENDIX 13 

S•te Screening ID Study Per s>d (''"'onths) ,-. ,• one t:. 

o g 12 II 2 .. g 36 11 .. s g n 11 

Health Status 2uT,e 
First Name ~Name 

Questionnaire 
Date : 

Have ·you been hospitalized overnight at any time during the past 2 y~ for ott-er than your 

breast cancer treatment I .. ......... No 

Yes ~ If Yes . please briefly describe diagnosis 

~ Are you oregnantl . No 

Yes 

(a) How often are vou being examined for recurrence oi your brea..<:t cancerl 

(Oieck only those that apply) 

Every 3 ~c 4 rr.cn n s C 
Every 6 ~ntrs .. .. .... ... J : 

(b) \/Vhen was your last checkupl __ / __ / __ 

(c) Have you had a recurrence of your breast c.ancerl ... 

Has a doctor told you that you currently have any of the 
following conditions l Please check aJI that apply. 

Hypoglycemia .. .. . .. . .. .. ....... . .. ... 0 
Prediabetic (borderline high blood sugar). . . . . . .. . .. . . . . . . ... . 0 
Diabetes requ1nng insulin . . .. CJ 
D iabetes not requiring insulin . . .. . CJ 
High cholesterol (requiring pills) . 0 
High blood pressure ... ... . Q 
Af1gina ...... ...... 0 
Peripheral arter.al disease . .. ... . ..... .. Ci 
Otr.er heart-related proolems (:-,ot spec1fieo above) .. 

Stomach or duodenal ulcer 

Diverticulitis .. 

U lcerative colitis or Crohn·s disease . 

?ancreatitJs (ir.fiamed pancre35 ) . 

Part of 1nt.estines taken out . 

Polyps of co ion. 1ntest:ne . s,owel. or reGum 

lr.i table bowel s1narome (spastic colon) 

alabsorptior synarcme (failure to absorb food) 

Arthntis .. 

Kidney or bladder stones (renal or urinary a iculi) 

Osteoporosis (weak. thin . or bnttle bones). 

Hysterectomy (removal of womb) 

Oophorecto,....,.,, (remoVc.l of ovanes ,1 

.::-oohylact1c - astcc:om·, 

:ail bladcer -:: sc:2.Se g,ii ;,ones , 

.=::olecystec:c,..... (rerrc •,a: cf g::.il blacce· 

::: rrhos,s . 

. . ..J 

.. l_J 

: _J 

L 

.... '] 

0 

Yearty .. .. IJ 
Not fcilowed . . . . . . . .r 
Other. pease speofy 

. ... No 
Yes 

ke you routinely ta..(Jng any :-f the following 

types of medicaoor.sl Please cneck all that apply. 

Insulin . . .. ..... [; 

Oral hypoglycemics (»x 5vg;r c "'="ng p,lls). , ' 

Cholesterol lowering dn .. ;gs .... . .. .. L__i 

Oral anticoagulants (!:;1e.-x ·.- ·c-e."i ~~ :oumad,n) 

Diuretics ("water pills·, 

Other medications for :-,ear: 

Medications for bowei c,seaSe 

Ulcer medications .... 

Parceatic enzymes . 

Anti-dianrheaJ (e .g. LornotJ! 1~oc•~J"T1) .. 

Anti-spasmodics .. . . 

Laxatives and stool softeners reg. Meumuc,I).. .. L" 

Cort1costero1ds .. 

T ar11cxifen . 

- c rmone reolacemen: : --=~:iy . 

Yor-Gonai contracept, -e5 : .. ,s r 1e-::,:~~. or mp,ar :s) 
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APPENDIX 14 

CO LON CANCER PHEVENTION PROGPL-\M PROJECT 
Body Composition Assessment Record 

(Page l of 3) 

?: ID : 'TODAY'S DATE __ · __ / __ 
w .m/ dd / yy ) 

;: :_ z.Tii:: IPA.NT :; AME: -------- --------------------
La.st 

DAT£ OF BIRTH: __J __ /_ 
(mm/dd/yy) 

F irst Ml 

VISIT: ____ _ 

P le .3.Se answer the following questions as completely a.s possible. This information is necessary io order t.Q 

proper ly evaluate the tests (measurements) being taken tod ay. 

l. Do you h ave a pacemaker? 

NO 
YES-> Please stop here and talk to o ne of the study personnel. 

2. Ha1·e you eaten in the last .(-5 hours? 

NO 
Y ES -> List the foods and beverages and their approximate amounts 

3. :: a •:e yo u exerc ised in the last 12 hours? 

:VO 
':''ES -> List all exercise (activity ) and the length of time for each . 

~ a·.-~ :·o u cc.os u med any alcohol lil the last 24 hours 7 

\ 0 
·~c:S - > List all a lcoholic beverages an d t::.e a mou nts o f ea..cb . 
( .!. ~,s ·. ·e:s 1:;.;e 24 ounces of wl ite" bee r. or 3 ·~Z . l\ btSkey & 1/ 2 t.sp. ve :- mou t :-. _;_; ~ ~:c, ... -:i. pl es ) 
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Body Compos itio n Assess ment Record 
(Page '2 0f 3) 

-- - -- - --

'.":.:ive : 'OU consu med any caffe ine-contaio ini; :0~,:s J.n d/ c r be ve rages in tbe last :!.j hou rs
7 

'r':5 -> List J.11 caffei ne-.:ontain ini; fw .:i ~ c...:<. / or '.:i evera.ges and d.ieir ar:-.,Ju .~:..s. ( Inc lude 
coffee , tea, chocolate or an:,· p;c :..: : :..:: conta.ini.ng ctocolate. ao d cc l.;.-·.:,-1 e dri n ks .) 

An.swers like l c~r, of bome ,112.de ~.:< cho( olate or S Hersiey Kisses , J r 2 cups o f 

brewed coffee , are examples . 

6. in th e la.st year, have you taken an y rnedicati0o (s) that wou ld preven t or ca us.e water 
re,eation ( include diuretics [water pills]. sodium--:oo ta.ini ng medicatio ns , antihyper~e nsive 

m".!ci ic at io ns , diet pills , or medication to help you stay awake , etc.)7 

NO 

Y.ES - > What medicatioo (s) did you take , ( oa.me, brand name) and ho w much (quantity)? 

E.:,.,. c ften ( frequently ) did you take the medicat i007 ------------------

7. V·(:i.:-. : i.s th e ~vfOST you have weighed as an adu lt (cio t pregnant ) AND how old i.e;e :,o u? 

V.'e :gh: (pou nds ) __ Age __ 

S. v,::-: :.: · s :l::e LEAST yc u have weighed a.s a.n a.au :: _, _ _\ D ho..- 0!d wer~ ::ou'.' 

Age __ 

ls :: :u ~ c•1 rre::i t weight STAB LE 7 
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!3,J d : · <::C:: mp os i t io ,i :\ ,•;, •ss mcul R eco rd 
( P.1£C 3 ,)( 3) 

P t ID TODAY'S DATE: __ / _ / __ 
,:nm/ dd /yy) 

:-:" .°'c .fi.T[Cf?ANT NAME: ---------------------------

C:._ ';:'C:: OF B[RTH: __/ __ / __ 
(mm/ dd / yy ) 

Fu-st MI 

VISIT _____ _ 

Clocy Co mpositio n Assessment# : 1 2 3 4 5 

Hcighc (inches): Weight (pounds) : ------

Sex: Male Female 

Waist / Hip Circumferences: 

Wai.st (inches) 

l. -----------~ 

2. -----------~ 

H ips (inches )" 

l. ------------

2. ------------

3. ------------

% body fat 
lbs. body fat 
lbs. lean body mass 
liters water 
% water 
target weight 
REE cal/day 

• Were hip mlas urem~nLs taken a.t ma..rimaJ p rot rusion of buttocks? 

YES 

NO - > E: :p measurement was takec 6 u:. be low t~e 1-aist. 

v\'r:.st B o oe Measurements: 

1. ------------
2. 

3. ------------

I IMPEDA NCE T EST!\G ! R=resi.st2.l) ,:e / Xe= reacta..ace 

/ 

i !. R-R 
; 

! 2. R-L I 

I I 

I : 3. L-L ! 

I ! I 4. L-R i 

,'. ~'! 2..Si.: ~~::-,e~:s ccr.iple :eci by : ------------------

\ !~.:-5;,,,: ~c :-r,e:. :...s ;~cordeC by: ------------- ----
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APPENDIX 15 

PREPARATIO:\ OF HUMAN 
~IONONUCLEAR CELL POPULATIONS 
AND SUBPOPlLATIONS 
Th is ,ecuon de~cnbe~ pr<XeJure~ r"or the preparation of human mononuclea.r -:c:I! popu 
lJU Ons fro m (Xnpheral blvOd I l \ TT · ; 1 and tissues IL "rr 'I! ). Addu1onaJ prococ oJ· deta.il 
the 1sola t1on of sr,::c1fi c , ubpopu lauons of T cells ( r.,·tvm • :: . • J ). B celis torr · .< J. 

monoc:,u:slmacrophages t L \ rT -~). and ly mphokine -act1vaced kdler/nacuraJ killer cells 
I L.~K. "-K . L'NTT. " ) . 

Isolation of \\'hole ~lononuclear Cells 
from Peripheral Blood and Cord Blood 

Penfheral blood 1s che pnrn.1f\ source of l,m pho1d cdls fo r 1nvesu gauons of the hum.1!1 
1mm\rne syscem. Its use 1s fac 1l 1taced b: F1col l- Hv paque den s1 t~ gradient centnfugauon
a simple and rapid method of punf: 1ng (XnpheraJ blood mononuclear cells tPB\iC) that 
takes advant.1ge of the dens1t~ differences bee ween mononuclear cells and other elements 
found in the blood sample . \fononuclear cells and platelets collect on top of the Ficoll 
Hypaque layer because the :- ha ve a lower density : in contrasc. red blood cells (RBC ) and 
granu locytes ha ve a higher dens ity than Ficoll-H ypaque and collect ac the ooctom of the 
h:oll-H ypaque !aver (Fig - I I , Plate lc:t s <lfe separated from the: mononuclear ce lls b'.' 
,; ubsequent .,., a.sh1ng or b: , entr1fug:it1on through a fe tal -oovine- ;erum I FBS I cushion 
grad1enc thac a.Jl o .,., s pent: trauon ci mononuclc:a.r cells but not placelets . The mononuclear 
ce ll sample can be pur1fic:d from mon<X"ytes by adherence or b1 exposure to L-le ucine 
methy l esu:r \ sec: Suppon Prok..: ol I Jnd Support Protocol 2) Cord blood and penphera l 
blood fr om infan ts .::o nc ain 1mm;.Hure , el ls. 1ncl ud1ng nucleated red cell s. that can re sult 
1n s1grn ric :i.nc com:irrun:iu on of :he: m,)n0nud c::ir -:e ll lJ.) er. Removal or thc: sc: -:ells rc:quire ) 
addit1onaJ steps rsee Support Proco..:ol 31 The: 1solauon procedures described here can 
also be applied to cell populations dc:rived from tissue s (uNrT 7 1! ) . 

CAUTION When working with human blood. cells. or infectious agents . b1 osafety 
pracuces muse be followed I see Chapcer 7 inrroduct1on). 

NOTE All solucions and c:qu1p:nenc coming inco contact with cells must be scc:nlc: . and 
proper stenle technique should be: used acco rdingly. 

Figure 7.1.1 Secarat,on ct 
blooo components :in a 

F ic oO-Hypaq 1.1e ;rao,ent. 
plasma 
platelets 

lyrrc:,hocytes 

F1coll-Hypaq1.1e 

granulocytes 
erythrocytes 

SECT/0.\' I 

u'SIT 7. 1 

lmmunoloJic 
Studies lo Humans 

7.1.l 

5 J pplcmc no :~ 1.YI 
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8..-\S!C 
PROTOCOL 

l.soladoo of I 
Whole 

Mooooudear 
Cells from 

PtripheraJ Blood 
and Cord Blood 

7.1.2 

Suppl<m<n< , 9 

ISOLATIO'.'i Of \10'.\"0NLCLE..\R CELLS BY flCOLL-HYP.\QLE 
GRADlE'.\"T CE~aRiflJGATIO'.\" 

.\.tau rials 

Hepanrnzed blood or hepann1zed cord blood (.VPESDIX ! Fl 

PBS (.~PP[NDIX 2) 

Ficoll-H:,,paque solution (dens1~ I 077 g/1i ter: see recipe ) 
Hanks balanced salt solution (HBSS: ,VP£NDrx : ) 

FBS (e.g., HyClone J, with or"' ithout heat inactivation ( I hr. 56°( . ~PP£NDfX :) 

Complete RPM!- IO medium (.~PP£8DtX : ) 

l 5- or 50-ml conical centrifuge rubes 
Beck.man GPR centrifuge with GH- 3., honzo nt.1.l rotor (or equ1\ alent 

tem~rature-controlled centnfugeJ 

. ..\dditional reagents and equipment for countrng cells and trypan blue excluswn for 
detenrn.ning viability (.VP£so rx J.~ & .1Bl. flo v. cytometry (cs rr 5 4; optional ), and 
depletion of contaminating ce ils from mononucleJ.r fractions /see Suppon 
Protocol J : optional ) 

l . Place fresh hepann1zed blood into 15- .:i r 50-mi conical centnfuge rubes . L' sing a 
sterile p1pet, add an equal volume of room-temperature PBS. Mix well . 

When isolaiing cells from a le/JJ.ilphatsis donor. diluu blood .... -uh PBS ( 1:4 blood/ 
PBS). 

Cord blood is readily available 1J1 10-mJ vol1.1mt'S; larger volumLs can ~ obtained if 
required. Cord blood is pront' :o cloning ana II is thaefore helpfal ro add to each /0-mi 
aliquot I ml PBS containing :so L" hepa rin to si.pplemen: :he heparin already 
con1a1nLd in heparin -coaud t1.1bn The blood should unmed1ate l, be gently mued, and 
should be examined w~n it reaches the laboratory fo r small blood clo ts. Because the 
clotting reaction releases proums thai can affect lymphocyte phenorvpe aruifanction. 
samples containing clots sh o uld be discarded. 

2. Slowly layer the Ficoll-Hypaque soluu on underneath the blood/PBS rnixrure by 
placrng the tip of the pipet conl.l.lntng the Ficoll-Hypaque at the boctom of the sample 
tube . Use J ml Ficoll-Hypaque per 10 ml blood/PBS muture . 

To milinJain the Fico/l-Hypaq1.1dblood inurfaa. it is helpfal to hold the centrifuge rube 
at a 45° angle. 

Alumaiive/y. the blood/PBS muture may be slowlv layered over the Ficoll-Hypa.;ue 
solution. 

J . Centr.:·uge 30 min in a GH-J '7 rotor at 2000 rpm (900 x gJ. 18 ° to 20°C , with no 
brake 

~- L"sU1g a sterile p1pet. remove the upper layer that cont.a1I1s the plasma and most of the 
platelets (Fig . 7. I I ). Us ing an0<her pipct, transfer the mononuclear cell layer to 
another centrifuge tube . Wash cells by adding excess HBSS (-3 umes the volume of 
the mononuclear cell layer) and centnfugmg 10 min at 1300 rpm <400 x g ), 18° to 
20°C. Remove supernatant. resuspcnd cells 1n HBSS. and repeat the wash once to 
remove most of the platelets. 

The washing sups described above usual/_v remove most of the platelets from mono
nuclear all s1.1s~nsion . T~re are anain disease stares ass0<:11Jlt'd .... ·ith increased 
platelet concentraJions / mono ru.clear cell to platelet cell ra110 >I0 · / 1 in the ~ripheral 
blood. an.d addi11onal steps are nuded to remo,·e the e.rtra plaulets in these cases. 
AJ.d 3 ml FBS tO a antrifage t l.l~ f or each m1/lili1tr of monoru,clear cells. !Ayer the 
cell suspenswn I 1-2 x / 07 c e /Lslml ) o ,er the FBS (alttma11 velv. :arefally layer t~ 
FBS under the cell sus~nsion. which will rise as FBS i.s added). Cenirifuge I 5 min at 
800 rpm (200 x g), 18° ro 2(J'C. Discard 1he s1.1~matant con1a1J1ing 1he platelets. 
Resus~nd ct// pellet 1n complett RPMl-/0 ana proceed as in step 5. 
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5. Resuspend mononuclear cells m complete RPMl-10. Count cells ( ,VPENorx ! ~l and 
detennme viability by lrypan blue exclusion (,VPENDIX JB) . 

Co rd blood, and to a lesser aunt peripheral blood from infants. gives a pop"lation 
of cells that is conram1naud with ervthrocytes and their pruursors. Pure l"f1l)non"ciear 
cell pop"Ja11on.s mav be obtainu! either bv sub;ec11ng the cells 10 a second c:,cle of 
, ico/1-H_vpaque gradient separali on as des cribed here. cir bv /_, sing the ervthrc~·_vtes 
1 see Support Protucol 3 ). 

6 If desired , determJne the purity of the PBMC population b) flow cytometry ( L·, rr 5 , ) 
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APPENDIX 16 

T^£ USNMSm' Of 

\?C Nutniicn office 
Phone 52C' 
FAX 520.626-7906 

ARIZONA Afuoru Healtn x;:cn*.rt Center 
?0 Box 
Tuoon HZ P*£\EM10N CL-S(TIR 

Dear 

Thank you for your wllingness to participate in the immunology sub-study of the Women's 
Health Eating and Li\mg Study Believe it or cot it is ume for your SLX month follow up and 
collection of the final data for the immunology study I have enclosed several questionnaires for 
you to complete Each should look familiar from when you first enrolled in the study Bring the 
completed questionnaires with you to the clinic when you come m for the end-study blood draw 

I have scheduled your final blood draw (of the immunology study) for 
at the WiHEL Study dime at 1430 E Fort Lowell Suite 101 U is important that you fast for as 
least 12 hours prior to the blood draw, although you can and should drink plenty of w ater In 
addition to the blood draw I will be measuring your body composition This requires that you 
avoid caffeine, alcohol, heavy exercise and excessrve sunlight 24 hours pnor to the measurement 
In addition, please avoid usmg lotioa on your hands or feet that monung and wear socks instead 
of nylons so that the electrodes can be easily applied to your wnsts and ankles 

Finally, in order to measure cell damage, I will need for you to collect all your urme for twenty 
four hours pnor to the blood draw I have enclosed a collection bin you can place in your toilet 
••Ml coUeaed urine should then be transferred to the enclosed amber jug The urine sample should 
be stored in the refrigerator until you bring it m to the dime Please keep the urine cold by 
placing It is an iced cooler during your drive to the clinic Please do no consume any alcohol, 
vitamin/mineral or herbal supplements during the urine collection or 24 hours prior to. 

I appreciate all your support and effort in paniapating m the immune sub-study Final results 
should be available in Spnng, 1998 Your body coraposiuon analysis results will be shared during 
your dime visit Thanks again and I look forward to seeing you 

Sincerely 

Cyndi Thomson 
WHEL [mmune Study Coordinator 
626-7908 
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