1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.

-, HHS Public Access
«

Published in final edited form as:
J Cancer Surviv. 2019 April ; 13(2): 257-268. doi:10.1007/s11764-019-00748-y.

Adherence to American Cancer Society and American Institute
of Cancer Research dietary guidelines in overweight African
American breast cancer survivors

Sparkle Springfield, PhD! [Postdoctoral Research Scholar], Angela Odoms-Young, PhD234
[Associate Professor, Kinesiology and Nutrition], Lisa Tussing-Humphreys, PhD, MS,
RD34:5 [Assistant Professor of Medicine], Sally Freels, PhD® [Associate Professor of
Epidemiology and Biostatistics], and Melinda Stolley, PhD’ [Professor of Medicine]
1Stanford University, Stanford Prevention Research Center, School of Medicine, 3300 Hillview
Ave, Palo Alto, CA 94304, United States.

2University of lllinois at Chicago, Department of Kinesiology and Nutrition, 646 Applied Health
Sciences Building, 1919 West Taylor Street MC 517, Chicago, IL 60612, United States.

SUniversity of lllinois at Chicago, Division of Academic and Internal Medicine, College of Medicine

4University of lllinois Cancer Center, 416 Westside Research Office Bldg., 1747 West Roosevelt
Road, Chicago, IL 60608, United States.

SInstitute for Health Research and Policy, 416 Westside Research Office Bldg., 1747 West
Roosevelt Road, Chicago, IL 60608, United States.

SUniversity of lllinois at Chicago, School of Public Health, 1603 W Taylor St, Chicago, IL 60612,
United States.

"Medical College of Wisconsin, Department of Medicine, 8701 Watertown Plank RoadMilwaukee,
WI 53226, United States.

Abstract

Purpose—The American Cancer Society (ACS) and the American Institute for Cancer Research
(AICR) each created dietary and physical activity guidelines to improve cancer survivorship.
Despite African American breast cancer survivors (AABCS) having the lowest survival rates of
any racial or ethnic group, limited information exists on their adherence to cancer specific lifestyle
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recommendations. The study’s purpose was to measure adherence to ACS/AICR dietary
recommendations in AABCS.

Methods—210 AABCS enrolled in the Moving Forward intervention trial, a randomized,
community-based, 6-month weight loss study, were assessed for sociodemographics, dietary
intake (via food frequency questionnaire) and related health factors at baseline. We operationalized
the dietary recommendations put forth by ACS/AICR and created component and total adherence
index scores. Descriptive statistics were used to calculate the proportion of women who met
recommendations. Student’s t-test and - 2 tests were used to compare participant characteristics by
median adherence scores.

Results—The mean total ACS/AICR score was 12.7 + 2.5 out of 21 points (median: 13; range: 5
to 21). Over 90% were moderately or completely adherent to limiting alcohol and red and
processed meat consumption, but the majority failed to meet the other recommendations to eat
whole grains, legumes, fruits, vegetables, and avoid added sugars. Women with total scores below
the median were younger, with higher BMI, had fewer years of education, and lower income
levels.

Implications for Cancer Survivors—The present study extends the literature on AABCS
adherence to cancer-survivor specific dietary guidelines. Findings will inform future dietary
lifestyle interventions in this population.

Keywords

African American women; breast cancer survivors; racial-ethnic disparities; diet quality; diet
adherence

Introduction

Breast cancer is the most common cancer and the second leading cause of cancer death
among women in the United States (US) [1]. Due to advances in early detection and
treatment, survival rates have improved over the last two decades [2]. However, African
American (AA) women have not shared equally in the benefits of these advances and
continue to suffer the highest breast cancer mortality and shortest survival rates of any racial
or ethnic group [3]. Additionally, AA breast cancer survivors (AABCS) are more likely to
die from comorbidities such as hypertension and diabetes compared to other women with
breast cancer [4]. Although several factors contribute to these disparities, growing attention
is being given to understanding the role of lifestyle behaviors, including diet [5-7].

Evidence supports a relationship between lifestyle behaviors and cancer-specific and overall
mortality among cancer survivors [8-10]. Hence, the American Cancer Society (ACS)
recommends that cancer survivors achieve and maintain a healthy body weight, be
physically active, and eat a healthy diet [11]. Information on how diet in particular impacts
breast cancer survival is evidenced by the American Institute for Cancer Research (AICR)
Continuous Update Project (CUP) [12]. Data from their ongoing systematic review suggest
that female breast cancer survivors who: 1) eat more fiber containing foods (e.g. vegetables,
whole grains); 2) eat more soy containing foods (e.g. legumes); and 3) have a lower intake of
total fat, and particularly saturated fat, may have overall longer survival [12]. Based on this,
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the AICR put forth dietary guidelines similar to those put forth by ACS recommending that
women: 1) eat a plant-based diet; 2) limit intake of red and processed meats; and 3) limit
consumption of energy dense foods.

Research evaluating adherence to cancer-specific dietary guidelines among breast cancer
survivors is limited [13-15]. Large cohort studies with predominantly white survivors report
an inverse relationship between dietary adherence to the ACS/AICR cancer prevention
guidelines (assessed by an index score which included the recommendations considered in
this study) and risk of metabolic syndrome [13], all-cause mortality [16], and non-breast
cancer related causes of mortality [15]. These studies also suggest that most breast cancer
survivors are generally noncompliant with cancer-specific dietary guidelines. Only two
studies have considered dietary intake of AABCS and adherence to cancer survivor-specific
dietary recommendations. Parker and colleagues examined adherence to ACS dietary
recommendations among a small sample of overweight and obese AABCS (h=31) enrolled
in a lifestyle intervention [17]. They found that the majority of participants failed to adhere
to several of the dietary component recommendations including total energy from fat,
saturated fat, and added sugars. Paxton and colleagues completed a secondary analysis
describing racial/ethnic differences in baseline dietary intake among participants in the
Women’s Healthy Eating and Living (WHEL) study (n=3088, 3.8% AA) [18]. Study results
suggested AABCS have poorer dietary behaviors compared to white survivors [18], but they
did not evaluate adherence to ACS/AICR cancer-specific dietary guidelines [19]. The
present study aims to address this obvious research gap by providing information on dietary
adherence of a large sample of AABCS. Such data will enhance the power of future lifestyle
interventions targeting this high-risk survivor group.

Study Design

We used baseline interview data from Moving Forward, a randomized, community-based,
six-month, weight management intervention trial for AABCS (NCT02482506). The study
drew participants from cancer registries at three academic cancer centers and community-
based recruitment efforts in the Chicago area. The University of Illinois at Chicago
Institutional Review Board approved the study. Details about the study design are published
elsewhere [20].

Study Population and Eligibility Criteria

Data were collected at baseline from 210 AABCS. Eligibility criteria included a previous
diagnosis of stage I, 11, or 111 breast cancer and completion of treatment (i.e., surgery,
chemotherapy, radiation) at least 6 months before recruitment; ongoing treatment with
Tamoxifen or aromatase inhibitors was allowed. Participants had to self-identify as AA; be
18 years or older; have a body mass index (BMI) > 25 kg/m2; have signed approval from a
healthcare provider confirming it was safe to engage in moderate physical activity (obtained
by study staff via faxed form to potential participant’s primary care provider or oncologist);
be available to attend intervention sessions twice per week for 6 months, and agree to be
randomized to a guided or self-guided intervention program. Women were excluded if
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planning to move from the Chicago area; pregnant or < 3 months postpartum; using an FDA-
approved or over the counter weight loss medication; participating in another structured
weight loss program; reporting a history of significant mental illness; or it was deemed
unsafe by her healthcare provider to engage in moderate physical activity.

Study Procedures and Measures

All participants completed a 75-minute baseline interview consisting of in-person
interviewer-administered questionnaires (including socio-demographic and lifestyle
measures) and anthropometric assessments.

Anthropometric Assessment

Weight was assessed in duplicate using a Tanita digital scale (Arlington Heights, IL) with
participants wearing light clothing and no shoes. Height was measured in duplicate using a
seca portable stadiometer (Issaquah, WA). In cases of more than a 0.2 kg discrepancy in
weight or a 0.5 cm discrepancy in height, a third measurement was taken. The two most
closely aligned measurements of height and weight were averaged for each woman and used
to calculate body mass index (BMI) kg/(m)2.

Hip and waist circumference were measured on bare skin. Waist size was measured in
duplicate at the level midway between the lower rib margin and the iliac crest, with the
participant breathing out gently. Hip circumference was recorded in duplicate as the
maximum circumference over the buttocks. A discrepancy of more than 1.0 cm for a given
location resulted in a third measurement [20]. The mean of the two measurements most
closely aligned was used for analysis. Average waist and hip circumference data were used
to calculate a waist-to-hip ratio.

Physical Activity

The Modified Activity Questionnaire was used to assess self-reported physical activity as the
number of hours per week the participant engaged in leisure time physical activity during a
typical week [21]. This activity questionnaire has been used in many large studies with
diverse samples, including breast cancer survivors [22] and has well-established reliability
and validity [21].

Socio-demographic and Health Related Characteristics

Socio-demographic data obtained via questionnaire included self-reported age, years since
diagnosis, years of education (high school diploma or less, some college with no degree,
two-year college degree, four-year college degree, graduate/professional degree), and annual
household income (<$20,000, $20,000-$39,999, $40,000-$59,999, $60,000-$79,999, =
$80,000).

Food Frequency Questionnaire

Study participants completed a semi-quantitative 110-item Block 2005 Food Frequency
Questionnaire (FFQ). The FFQ was administered by a trained interviewer and included
reference to a standardized portion guide. The questionnaire was designed to assess habitual
dietary intake of foods, beverages, and supplements. We asked participants to report on the
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past 6 months. Reliability and validity are established in a wide range of age, gender,
income, and ethnic groups [23-28]. Only FFQs deemed reliable and plausible were used for
the analysis. FFQs that (1) had more than ten questions unanswered (n=0), (2) reported
intakes of more than 5,000 or less than 500 calories per day (n=6), or (3) reported
consecutive repetitive answers throughout the questionnaire (n=0) were excluded from the
analysis. Habitual intake of macro- and micronutrients, food groups, and the diet quality
indices (Healthy Eating Index-2010 and Alternate Healthy Eating Index-2010, were reported
in a separate paper [28] and calculated by NutritionQuest (Berkeley, CA).

ACS/AICR Dietary Recommendations for Cancer Survivorship Scoring Approach

The combined ACS/AICR dietary guidelines for cancer survivorship include six broad
recommendations, each defined by one or two personal goals (see Table 1). We
operationalized these recommendations resulting in 7 scoring components: 1) fruit and
vegetable intake; 2) whole grain and legume intake; 3) red meat intake; 4) processed meat
intake; 5) energy density; 6) added sugar intake; and 7) alcohol intake (see Table 1). Similar
to previous studies [16, 29-31], we did not operationalize a recommendation for dietary
supplement use because cancer survivors are recommended to obtain their needed nutrients
through foods [11]. Additionally, considering that the FFQ has limited ability to accurately
capture sodium intake both from foods and salt added at the table, we did not operationalize
the AICR recommendation to limit the consumption of sodium to 2,400mg per day [24, 32].

Our quantitative scoring system is modeled after scoring systems operationalized by
McCullough et al. (2011), Berdan et al. (2013), and Hastert et al. (2013) [30, 31, 33].
Adherence to each component is scored from 0 to 3 points: 3 points for meeting or
exceeding the recommendation; 1-2 points for partially meeting the recommendation; and O
points for not meeting the recommendation (see Table 1). Total scores could range from 0 —
21 points. In the case of sugar-sweetened beverage intake, where the ACS/AICR
recommendations are non-specific and thus difficult to operationalize, we relied on the AHA
recommendations for intake [34]. Detailed scoring information is provided in Table 1 and
described below.

Fruits and Vegetables

Both ACS and AICR recommend consuming five servings, or 2.5 cups, of a variety of non-
starchy fruits and vegetables daily. Intake of at least five servings of fruits and vegetables
daily received 3 points; those consuming fewer fruits and vegetables received 0-2 points. To
create this score, we summed six FFQ output variables: cups of deep yellow-orange
vegetables; dark green leafy vegetables; other vegetables; tomatoes; citrus melon berries;
and other solid fruit. Potatoes, yams, other starchy vegetables, and French fries were not
counted as a vegetable [30].

Whole Grains and Legumes

ACS recommends whole grains instead of refined grain products; AICR recommends eating
relatively unprocessed cereals (grains) and/or pulses (legumes) with every meal. Those
consuming 50% or more of their grains as whole grains (sourced mostly from breads,
cereals, and rice; respectively) and/or consuming at least one serving of legumes daily
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received 3 points (i.e., daily intake of whole grains divided by daily intake of total whole
grains). Fewer points (0-2) were given to those consuming less than 50% of their grains as
whole grains (i.e., daily intake of whole grains divided by daily intake of total whole grains)
and/or less than one serving daily of legumes (i.e., including soy-based foods) [35]. We used
four variables from the FFQ: daily intake of total grains, daily intake of whole grains,
servings of legumes, and soy foods.

Red and Processed Meats

Both ACS and AICR recommend limiting the consumption of red and processed meats.
Based on evidence suggesting consumption of processed meat in particular leads to
increased risk of all-cause mortality, the AICR specifically recommends to “avoid”
processed meat indicating that the recommendation for processed meat is stricter than that
for red meat [36]. Unlike previous investigators [14, 31], we provided separate scores for red
and processed meats to acknowledge the difference in cancer-specific recommendations.
While ACS guidelines do not provide a recommendation for specific amounts, AICR
recommends a maximum of 18 ounces of red meat each week. Thus, those who consumed
<18 ounces of red meat per week received 3 points, while those consuming over 30 ounces
per day received 0 points. Those who consumed <one ounce of processed meat per day
received 3 points; those consuming over 3 ounces daily received 0 points. For this
component score, we summed responses from two FFQ variables specific to red and organ
meat intake. AICR recommends avoiding processed meats altogether. The FFQ variables
used to quantify processed meat intake included lunchmeats, hot dogs, and bacon.

Energy Density

ACS recommends limiting the consumption of energy dense foods, and AICR has a more
specific recommendation indicating that the average energy density be lower than 125
calories per 100 grams of foods/beverages. Those at or below the AICR recommendation
received 3 points, while those who consumed 225 per 100 grams of food received 0 points.
Energy density was calculated using the FFQ variables for total grams of solid food, total
grams of sugary drinks, and total daily calories.

Added sugars

Both ACS and AICR recommend avoiding added sugars in the form of sugary drinks, but
neither recommend specific maximum daily amounts. Given that added sugars are an
important contributor to obesity, we wanted to use a defined cutoff to guide adherence
scoring, and thus relied on the AHA recommendation for women of no more than six
teaspoons of added sugars per day [37]. Women consuming six teaspoons or less received 3
points; those consuming 6.01-10, 10.01-14, and >14.0 teaspoons received 2, 1, and 0 points,
respectively. The FFQ variable for added sugar teaspoon equivalents served as a proxy for
sugary drink intake.

Alcoholic Drinks

Both the ACS and AICR recommend no more than one alcoholic drink (or ~14 grams of
ethanol) daily for women. Given our study population of cancer survivors, and alcohol’s
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positive relationship with cancer risk, non-drinkers received the highest score [30]. Those
meeting the daily limit of one drink per day received two points. Those who reported
drinking more than two drinks daily received 0 points. The alcoholic drink equivalents
variable from the FFQ was used to determine alcoholic beverage intake.

Statistical Analysis

Results

Standard descriptive statistics, including mean, median, standard deviation, and range, were
calculated for ACS/AICR total and component scores. Participants were divided into low-
and high dietary adherence groups based on the median ACS/AICR total score. Student’s t
test and x 2 tests were used to determine socio-demographic, health, and anthropometric
differences among groups for continuous and categorical variables. Multiple logistic
regression was conducted to examine the effect of each covariate on the ACS/AICR scores
above the median after adjustment for total energy intake. Additionally, we used forward
stepwise variable selection to determine independent covariate effects. See supplemental
information. All analyses were conducted using IBM SPSS Statistics for Macintosh, Version
22.0 (Chicago, IL).

Mean participant age was 57 (sd + 10.1), with an average of 7 years (sd = 5.2) since initial
breast cancer diagnosis. Many of the participants reported having some college (77.5%), and
private medical insurance (48.1 %). One quarter of women (24.8 %) reported annual
household income less than $20,000, with 19% reporting $80,000 or more. Few participants
reported current smoking (8.6 %); BMI ranged from 25.29 to 57.87 kg/mZ. The mean total
ACS/AICR score was 12.7 (sd £ 2.5) out of 21, with scores ranging from 4 to 20 points.
Study participants’ socio-demographic, health-related, and anthropometrics characteristics
are summarized in Table 2.

As shown in Table 3, most survivors were adherent to restricting alcohol intake, limiting red
meat, and avoiding processed meats. Ninety percent of our participants met the ACS/AICR
recommendation of 1 alcoholic drink or less per day, with 36.7% meeting our strict
recommendation of not consuming any alcohol. About 88% of women were completely
adherent to the recommendation to limit red meat to less than 18 oz. per week. Similarly,
78.1% of women were completely adherent to the recommendation to limit processed meat.
Over 83% of participants were non- or only modestly adherent to eating whole grains and
legumes, 60% were non- or modestly adherent with eating a variety of fruits and vegetables,
and nearly 60% were non- or modestly adherent with avoiding added sugars. Only 25.7% of
participants were completely adherent to limiting the consumption of energy-dense foods
(see Table 3). Although we did not include sodium in our adherence algorithm, given that
54% of our sample reported a history of hypertension, we did a sub-analysis to examine
sodium intake. Sixty percent reported consuming more than 2,400 mg of sodium per day
with 88.1% consuming over 1,500 mg. AICR recommends limiting sodium intake to 2,400
mg per day and the American Heart Association (AHA) recommends of 1,500 mg per day
for AAs, due to their increased risk for hypertension and other heart-related conditions [38].
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On average, women with ACS/AICR adherence scores below the median had significantly
different sociodemographic and anthropometric characteristics compared to women who
scored above the median (see Table 4). The group with lower adherence scores were
younger and had fewer years of education, lower annual household income, and increased
BMI compared to women with higher scores. No additional significant differences were
detected in years since diagnosis, marital status, insurance status, waist-hip ratio, or weekly
hours of moderate physical activity. This finding was confirmed by forward stepwise
selection resulting in total energy intake and years of education as the two significant
predictors of adherence (see Supplemental Table E).

Discussion

Few studies have examined adherence to cancer-specific dietary guidelines in breast cancer
survivors, with even fewer reporting data specific to AABCS. Based on others’” work [30, 31,
33], we operationalized the ACS/AICR dietary recommendations for cancer survivors into a
quantitative score and assessed AABCS adherence to these recommendations. Our sample
scored approximately 13 of 21 points indicating only modest adherence with current
survivor-specific dietary recommendations. The majority of our participants met the ACS/
AICR recommendations related to the consumption of alcohol, red and processed meats.
However, most were noncompliant with other recommendations, particularly those regarding
whole grains and legumes, eating fruits and vegetables, and avoiding added sugars. Also,
additional analyses revealed that the sodium intakes for our sample exceeded levels
recommended by AICR and AHA to reduce risk of cancer and cardiovascular disease. This
is particularly important considering that cardiovascular disease (CVD) is the leading cause
of death in AA woman overall and among breast cancer survivors [39, 40]; furthermore,
CVD is an independent predictor of disparities between AA and white breast cancer
survivors [4, 41, 42].

Findings from our study of adherence to cancer specific dietary guidelines among AABCS
are similar to previous studies and draws attention to the need for dietary interventions
targeting this population [15, 43-45]. In one of the only published studies focused on dietary
intake among AABCS, Parker and colleagues examined baseline dietary adherence to ACS
recommendations in a sample of 31 AABCS participating in “Stepping Stone,” a
randomized clinical trial focused on exercise and healthy eating [17]. Unlike our study, they
did not develop a dietary index to assess overall adherence to ACS dietary
recommendations. However, they did examine individual components and, like our findings,
Stepping Stone participants had high adherence to recommendations for red/processed meat
and alcohol, and low adherence to recommendations for fiber, whole grains, and added
sugars (i.e., sugary drinks) [17]. Differences were noted between our study and Parker et al.
on fruit and vegetable adherence. Whereas 71% of Parker and colleagues’ participants
reported consuming the recommended five daily servings of fruit and vegetables, only

16.7 % of our study participants met this recommendation. In a study of AABCS (n=240)
attending a breast cancer support group, Ramirez et al., also reported a majority meeting the
guideline for red and processed meat (n=191, 83.4%), and similar to our results, the majority
did not meet the guidelines for fruits and vegetables (n=189, 80.4%) [7]. Studies with Latina
breast cancer survivors report similarly unhealthy dietary patterns [44]. For example,
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Palacios et al. found Puerto Rican breast cancer survivors had very low mean intake of plant-
based foods and very high intake of added sugars compared to the other groups [8]. At the
same time, women exhibited high adherence to recommendations to limit red and processed
meat and alcohol consumption [8].

Healthier patterns are often observed among non-minority breast cancer survivors. A cross-
sectional study of adherence to the ACS/AICR cancer prevention dietary guidelines
(assessed by a dietary adherence score) among 2,092 European breast cancer survivors
(diagnosed within the previous 5 years) with and without metabolic syndrome reported
overall low adherence to the recommendation to eat mostly plant-based foods [45].
However, adherence was higher than the percent of women adherent in our sample [45] with
39.4% of survivors without metabolic syndrome and 32% of survivors with metabolic
syndrome adherent to the recommendation for eating more than five servings of fruits and
vegetables, whole grains, and legumes. Additionally, over 80% of their sample met the
recommendation to avoid sugary drinks, while only 15.7% of our participants were adherent
to avoiding added sugars. Interestingly, however, nearly half of all participants in the study
by Bruno and colleagues fell short of the recommendation for limiting red and processed
meat, whereas the majority of our participants were adherent. Similar results were noted
between studies for alcohol consumption with high adherence for both study populations.

The observation that the AABCS in our sample were limiting alcohol and red meat, as well
as avoiding processed meats is encouraging. Furthermore, the consistency in findings
between our results and those of Parker et al. regarding limiting red and processed meats and
avoiding alcohol suggest these patterns may be common among AABCS [17]. Red and
processed meats in particular are associated with increased cancer risk, heart disease, and
all-cause mortality [36, 46, 47]. They also represent a substantial source of saturated fat,
which in itself is linked to increased breast cancer mortality [48]. Our observation of low red
and processed meat consumption was unexpected. NHANES data suggest that red meat is
consumed more than fish or poultry, with healthy AA and white women consuming equal
amounts of red meat per day (~70 grams per day)[49]. At the same time, data show that
some AAs are aware of the association between meat consumption and increased health
risks, and that there are negative social/cultural perceptions of red meat, which together may
be contributing to high adherence in our sample [50, 51]. Qualitative data that informed the
development of the Moving Forward intervention, indicated that urban AABCS reported
decreasing meat intake as one of the most common dietary changes made following their
breast cancer diagnosis [52]. In the absence of longitudinal studies tracking diet changes
after breast cancer diagnosis among AA women, it is unclear if AABCS are more cautious
about red meat consumption following diagnosis.

Although the majority of survivors in our sample reported low alcohol consumption (i.e.,
90% reporting <1 drink/day), even consuming just one drink (~14 grams of ethanol) per day
has demonstrated adverse effects on breast cancer outcomes [53-56], highlighting the need
for strategies to further reduce alcohol consumption in AABCS. In the only study to date to
examine alcohol consumption as a prognostic factor of breast cancer survival in AA women,
McDonald et al. reported at least one drink per week was associated with 2.7-fold increase
in mortality [53]. Additionally, in two studies with AABCS, light drinking before breast
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cancer diagnosis was significantly associated with increased risk of mortality [57, 58].
Reduced alcohol consumption was expected in our sample as patterns of high abstinence,
and low alcohol consumption is well documented in the AA general population [59].
Explanations for lower alcohol use among AAs compared to whites include differences in
cultural norms, parental factors, religiosity, and biological response [60]. Considering
AABCS may be particularly vulnerable to the harmful effects of even small amounts of
alcohol, studies that elucidate and build on the cultural asset of light drinking (<1 drink/day,
~14 grams of ethanol) patterns in the broader AA community are needed. That research
could be leveraged to increase abstinence among high-risk subpopulations such as AABCS.

Low consumption of fiber containing foods such as fruits, vegetables, and whole grains, as
well as high consumption of added sugars such as sugary drinks among study participants
prompt concern. Moreover, we were particularly surprised by our sample’s low legume
consumption. Legumes are consistent with AA cultural dietary patterns (e.g., black-eyed
peas) and are commonly more readily available in canned and dried form than fresh produce,
especially in smaller food outlets [61-63]. In the Black Women’s Health Study, an ongoing
cohort study of nearly 60,000 AA women from across the US, lower fiber intake and higher
sugary drink consumption were significantly associated with increased weight gain and risk
of type Il diabetes [64, 65]. High fiber consumption is established as a protective factor
against heart disease, and a growing body of evidence connects sugary drink intake to
metabolic syndrome in general [66—68]. Epidemiologic evidence strongly suggests that
dietary fiber intake decreases the risk of obesity, while intake of sugar-sweetened beverages
increases risk [69, 70]. Increased fiber intake also supports weight loss. In the ORBIT trial,
an efficacy study of a weight loss intervention comparable to Moving Forward, obese AA
woman (n=213) with similar characteristics to our sample (urban, 44% college graduates,
median income $42,500), increased fiber intake was positively associated with greater
weight loss [71, 72].

Notably, AABCS [52], like AA women in the general population [73] and white breast
cancer survivors, are generally aware of the health benefits of consuming more fruits and
vegetables. However, unlike Parker et al.’s [17] results, our sample averaged less than three
servings daily. No intervention trials have specifically targeted fruit and vegetable
consumption among AABCS. The WHEL trial, which targeted fruit and vegetable
consumption in a sample of predominantly white breast cancer survivors (n=3088, 3.8%
AA), documented a significant increase in fruit and vegetable consumption among all
participants post-intervention [19]. However, AA participants were less likely to maintain
improvements over time compared to the other racial/ethnic groups [18]. The WHEL trial
investigators posited that increasing fruit and vegetable consumption might be challenging to
some AABCS given environmental and economic barriers. Low-income and racially
segregated neighborhoods have fewer supermarkets and a higher prevalence of food retail
establishments with limited produce options [61, 74, 75].

Even apart from food access issues, disproportionate marketing of products with high
amounts of added sugars such as sugary drinks and low-quality snack foods via multiple
platforms (e.g., television, billboards, storefronts) to AA communities makes adherence to
general population and cancer-specific dietary recommendations particularly difficult [76,
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77]. AAs may receive a “double dose” of televised food and beverage advertisements, as
they respond to those geared toward the general population, as well as those directly
targeting AA consumers [76]. Interestingly, evidence suggests that AA women who
consume more sugary “fruit” drinks also practice healthier behaviors (e.g., increased fiber
intake, physical activity, and nonsmoking status) compared to those who consume more
sugary sodas [64]. Marketing may mislead women to believe that sugary “fruit” drinks
advertised as “all-natural” or “real” are healthy options, where in fact, fruit juices, fruit
drinks, and sodas are sources of added sugars, a category linked to increased chronic disease
risk in AA women including cancers [76].

Age, education, income, and BMI are established predictors of health and lifestyle factors,
including dietary adherence [78, 79]. Younger participants with fewer years of education,
lower annual household income, and higher BMI were more likely to be less adherent to
ACS/AICR recommendations in our sample. These findings are consistent with previous
findings [43] as well as evidence linking decreased income, education, and health literacy to
increased consumption of low quality foods [80-82]. Increased health literacy and access to
high-quality foods [61] may lead to increased adherence to cancer specific dietary guidelines
in AABCS. More studies are needed to understand the effects of poor sociodemographic and
health factors presumably rooted in racial segregation, on dietary adherence in this
population. There were no additional differences in other health-related factors when
comparing the low-adherence vs. higher-adherence groups. This result was unexpected, as
lifestyle factors such as smoking status have been associated with dietary adherence in
previous studies of female cancer survivors [16].

Although this study adds to the evidence that dietary quality is an important avenue to
pursue in addressing disparities in survivorship, it is not without limitations. The FFQ as a
dietary assessment tool is known to elicit high rates of under-reporting [83]. Reporting bias,
which is especially prevalent in overweight and AA women, can compound this effect [84—
86]. There is also the potential for selection bias [87]. Participants who self-selected into the
Moving Forward weight loss study may not be representative of the wider population of
AABCS. Survivors who do not enter RCTs may be less healthy overall. Still, strengths of
our study include the focus on an underserved population, the large sample size, the
quantification of diet adherence to cancer specific dietary guidelines, and inclusion of
sociodemographic, health and anthropometric factors.

Examining adherence to cancer-specific dietary recommendations constitutes a critical step
in the trajectory toward developing and implementing effective dietary interventions for
AABCS to reduce breast cancer survivorship disparities. Our results suggest that increasing
intake of fruits, vegetables, whole grains/fiber, plant-based meatless meals (e.g., dry beans),
and avoiding added sugars (e.g., low sugar beverages) are important and promising
intervention targets. Assessing the knowledge, attitudes, and beliefs around the ACS/AICR
recommendations in AABCS will inform further tailoring of intervention messages, as will
gaining a greater understanding of the unique barriers and facilitators AABCS face in
meeting these recommendations.

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Springfield et al.

Supplement

Page 12

ary Material

Refer to Web version on PubMed Central for supplementary material.

Funding:

Th

is work was supported by the parent study, Moving Forward, a community-based randomized weight loss

intervention trial (NCT02482506, RO1CA116750), the University of Illinois at Chicago Cancer Education and

Cal
Ca

by

reer Development Program (CA057699), and the Stanford University Prevention Research Center NHLBI
rdiovascular Disease Prevention Training Program (T32 HL007034). Dr. Lisa Tussing-Humphreys was supported
American Cancer Society Mentored Research Science Grant (MRSG 014-025-01-CNE).

REFERENCES

1.

10

11.

12.

13.

14.

ACS, American Cancer Society. Cancer Facts & Figures for African Americans 2016-2018.
Atlanta: American Cancer Society, 2016 2016.

. Siegel RL, Miller KD, and Jemal A, Cancer statistics, 2016. CA: a cancer journal for clinicians,

2016 66(1): p. 7-30. [PubMed: 26742998]

. DeSantis CE, Siegel RL, Sauer AG, Miller KD, Fedewa SA, et al., Cancer statistics for African

Americans, 2016: Progress and opportunities in reducing racial disparities. CA: a cancer journal for
clinicians, 2016.

. Tammemagi CM, Nerenz D, Neslund-Dudas C, Feldkamp C, and Nathanson D, Comorbidity and

survival disparities among black and white patients with breast cancer. Jama, 2005 294(14): p.
1765-1772. [PubMed: 16219879]

. Rock CL and Demark-Wahnefried W, Nutrition and survival after the diagnosis of breast cancer: a

review of the evidence. Journal of Clinical Oncology, 2002 20(15): p. 3302-3316. [PubMed:
12149305]

. Curtis E, Quale C, Haggstrom D, and Smith-Bindman R, Racial and ethnic differences in breast

cancer survival. Cancer, 2008 112(1): p. 171-180. [PubMed: 18040998]

. Greenlee H, Molmenti CLS, Crew KD, Awad D, Kalinsky K, et al., Survivorship care plans and

adherence to lifestyle recommendations among breast cancer survivors. Journal of Cancer
Survivorship, 2016: p. 1-8.

. George SM, Irwin ML, Smith AW, Neuhouser ML, Reedy J, et al., Postdiagnosis diet quality, the

combination of diet quality and recreational physical activity, and prognosis after early-stage breast
cancer. Cancer Causes & Control, 2011 22(4): p. 589-598. [PubMed: 21340493]

. Izano MA, Fung TT, Chiuve SS, Hu FB, and Holmes MD, Are diet quality scores after breast cancer

diagnosis associated with improved breast cancer survival? Nutrition and cancer, 2013 65(6): p.
820-826. [PubMed: 23909725]

. Runowicz CD, Leach CR, Henry NL, Henry KS, Mackey HT, et al., American cancer society/
American society of clinical oncology breast cancer survivorship care guideline. CA: a cancer
journal for clinicians, 2016 66(1): p. 43-73. [PubMed: 26641959]

Rock CL, Doyle C, Demark-Wahnefried W, Meyerhardt J, Courneya KS, et al., Nutrition and
physical activity guidelines for cancer survivors. CA: a cancer journal for clinicians, 2012 62(4): p.
242-274.

WCRF/AICR, Diet, nutrition, physical activity and breast cancer survivors, in Countinous Update
Project 2014 p. 50.

Bruno E, Gargano G, Villarini A, Traina A, Johansson H, et al., Adherence to WCRF/AICR cancer
prevention recommendations and metabolic syndrome in breast cancer patients. International
journal of cancer, 2016 138(1): p. 237-244. [PubMed: 26175188]

Inoue-Choi M, Robien K, and Lazovich D, Adherence to the WCRF/AICR guidelines for cancer
prevention is associated with lower mortality among older female cancer survivors. Cancer
Epidemiology Biomarkers & Prevention, 2013 22(5): p. 792-802.

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Springfield et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Page 13

McCullough ML, Gapstur SM, Shah R, Campbell PT, Wang Y, et al., Pre-and postdiagnostic diet in
relation to mortality among breast cancer survivors in the CPS-11 Nutrition Cohort. Cancer Causes
& Control, 2016: p. 1-12.

Inoue-Choi M, Lazovich D, Prizment AE, and Robien K, Adherence to the World Cancer Research
Fund/American Institute for Cancer Research recommendations for cancer prevention is associated
with better health-related quality of life among elderly female cancer survivors. Journal of Clinical
Oncology, 2013 31(14): p. 1758-1766. [PubMed: 23569318]

Parker EAD, Sheppard VB, and Adams-Campbell L, Compliance with national nutrition
recommendations among breast cancer survivors in “Stepping Stone”. Integrative cancer therapies,
2014 13(2): p. 114-120. [PubMed: 24105362]

Paxton RJ, Jones LA, Chang S, Hernandez M, Hajek RA, et al., Was race a factor in the outcomes
of the Women’s Health Eating and Living Study? Cancer, 2011 117(16): p. 3805-3813. [PubMed:
21319157]

Pierce JP, Natarajan L, Caan BJ, Parker BA, Greenberg ER, et al., Influence of a diet very high in
vegetables, fruit, and fiber and low in fat on prognosis following treatment for breast cancer: the
Women’s Healthy Eating and Living (WHEL) randomized trial. Jama, 2007 298(3): p. 289-298.
[PubMed: 17635889]

Stolley MR, Sharp LK, Fantuzzi G, Arroyo C, Sheean P, et al., Study design and protocol for
moving forward: a weight loss intervention trial for African-American breast cancer survivors.
BMC cancer, 2015 15(1): p. 1. [PubMed: 25971837]

Kriska AM and Caspersen CJ, Introduction to a collection of physical activity questionnaires.
Medicine & Science in Sports & Exercise, 1997 29(6): p. 5-9.

Irwin ML, Crumley D, McTiernan A, Bernstein L, Baumgartner R, et al., Physical activity levels
before and after a diagnosis of breast carcinoma. Cancer, 2003 97(7): p. 1746-1757. [PubMed:
12655532]

Norris J, Harnack L, Carmichael S, Pouane T, Wakimoto P, et al., US trends in nutrient intake: the
1987 and 1992 National Health Interview Surveys. American journal of public health, 1997 87(5):
p. 740-746. [PubMed: 9184499]

Carithers TC, Talegawkar SA, Rowser ML, Henry OR, Dubbert PM, et al., Validity and calibration
of food frequency questionnaires used with African-American adults in the Jackson Heart Study.
Journal of the American Dietetic Association, 2009 109(7): p. 1184-1193 e2. [PubMed:
19559135]

Mares-Perlman JA, Klein BE, Klein R, Ritter LL, Fisher MR, et al., A diet history questionnaire
ranks nutrient intakes in middle-aged and older men and women similarly to multiple food
records. The Journal of nutrition, 1993 123(3): p. 489-501. [PubMed: 8463852]

Block G, Coyle LM, Hartman AM, and Scoppa SM, Revision of dietary analysis software for the
Health Habits and History Questionnaire. American journal of epidemiology, 1994 139(12): p.
1190-1196. [PubMed: 8209877]

Block G, Woods M, Potosky A, and Clifford C, Validation of a self-administered diet history
questionnaire using multiple diet records. Journal of clinical epidemiology, 1990 43(12): p. 1327—
1335. [PubMed: 2254769]

Springfield S, Odoms-Young A, Tussing-Humphreys L, & Stolley M, A Step Toward
Understanding Diet Quality in Urban African American Breast Cancer Survivors: A Cross-
sectional Analysis of Baseline Data from the Moving Forward Study. Journal of Nutrition and
Cancer, 2018.

McCullough ML, Feskanich D, Stampfer MJ, Rosner BA, Hu FB, et al., Adherence to the Dietary
Guidelines for Americans and risk of major chronic disease in women. The American journal of
clinical nutrition, 2000 72(5): p. 1214-1222. [PubMed: 11063452]

Berdan C, Tangney CC, Scala CM, and Stolley M, Childhood cancer survivors and adherence to
the American Cancer Society guidelines on nutrition and physical activity. The FASEB Journal,
2013 27(1 Supplement): p. 1b407-1b407.

Hastert TA, Beresford SA, Patterson RE, Kristal AR, and White E, Adherence to WCRF/AICR
cancer prevention recommendations and risk of post-menopausal breast cancer. Cancer
Epidemiology Biomarkers & Prevention, 2013: p. cebp. 0210.2013.

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Springfield et al.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Page 14

Freedman LS, Commins JM, Moler JE, Willett W, Tinker LF, et al., Pooled results from 5
validation studies of dietary self-report instruments using recovery biomarkers for potassium and
sodium intake. American journal of epidemiology, 2015 181(7): p. 473-487. [PubMed: 25787264]

McCullough ML, Patel AV, Kushi LH, Patel R, Willett WC, et al., Following cancer prevention
guidelines reduces risk of cancer, cardiovascular disease and all-cause mortality. Cancer
Epidemiology and Prevention Biomarkers, 2011: p. cebp. 1173.2010.

Lichtenstein AH, Appel LJ, Brands M, Carnethon M, Daniels S, et al., Diet and lifestyle
recommendations revision 2006 A scientific statement from the American Heart Association
nutrition committee. Circulation, 2006 114(1): p. 82-96. [PubMed: 16785338]

DGAs, 2015-2020 Dietary Guidelines for Americans. 2015, US Government Printing Office
Washington, DC.

Larsson SC and Orsini N, Red meat and processed meat consumption and all-cause mortality: a
meta-analysis. American journal of epidemiology, 2013 179(3): p. 282-289. [PubMed: 24148709]
Johnson RK, Appel LJ, Brands M, Howard BV, Lefevre M, et al., Dietary sugars intake and
cardiovascular health a scientific statement from the american heart association. Circulation, 2009
120(11): p. 1011-1020. [PubMed: 19704096]

Whelton PK, Appel LJ, Sacco RL, Anderson CA, Antman EM, et al., Sodium, blood pressure, and
cardiovascular disease further evidence supporting the american heart association sodium
reduction recommendations. Circulation, 2012 126(24): p. 2880-2889. [PubMed: 23124030]

Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha MJ, et al., Heart disease and stroke
statistics—2016 update: a report from the American Heart Association. Circulation, 2015: p. CIR.
0000000000000350.

Patnaik JL, Byers T, DiGuiseppi C, Dabelea D, and Denberg TD, Cardiovascular disease competes
with breast cancer as the leading cause of death for older females diagnosed with breast cancer: a
retrospective cohort study. Breast Cancer Research, 2011 13(3): p. R64. [PubMed: 21689398]

Eley JW, Hill HA, Chen VW, Austin DF, Wesley MN, et al., Racial differences in survival from
breast cancer. Results of the National Cancer Institute Black/White Cancer Survival Study. JAMA,
1994 272(12): p. 947-54. [PubMed: 8084062]

Braithwaite D, Tammemagi CM, Moore DH, Ozanne EM, Hiatt RA, et al., Hypertension is an
independent predictor of survival disparity between African-American and white breast cancer
patients. International Journal of Cancer, 2009 124(5): p. 1213-1219. [PubMed: 19058216]

Ramirez LA, Chung Y, Wonsuk Y, Fontenot B, Ansa BE, et al., Determinants of adherence to
nutrition-related cancer prevention guidelines among African American breast cancer survivors.
Journal of the Georgia Public Health Association, 2016 6(2 Suppl): p. 210. [PubMed: 28066830]
Palacios C, Daniel CR, Tirado-Gémez M, Gonzalez-Mercado V, Vallejo L, et al., Dietary Patterns
in Puerto Rican and Mexican-American Breast Cancer Survivors: A Pilot Study. Journal of
Immigrant and Minority Health, 2016: p. 1-8. [PubMed: 25576178]

Bruno E, Gargano G, Villarini A, Traina A, Johansson H, et al., Adherence to WCRF/AICR cancer
prevention recommendations and metabolic syndrome in breast cancer patients. International
Journal of Cancer, 2015.

Wang X, Lin X, Ouyang YY, Liu J, Zhao G, et al., Red and processed meat consumption and
mortality: dose—response meta-analysis of prospective cohort studies. Public health nutrition, 2016
19(05): p. 893-905. [PubMed: 26143683]

Chan D, Lau R, Aune D, Vieira R, Greenwood DC, et al., Red and processed meat and colorectal
cancer incidence: meta-analysis of prospective studies. PloS one, 2011 6(6): p. e20456. [PubMed:
21674008]

Brennan SF, Woodside JV, Lunny PM, Cardwell CR, and Cantwell MM, Dietary fat and breast
cancer mortality: a systematic review and meta-analysis. Crit Rev Food Sci Nutr, 2015.

Daniel CR, Cross AJ, Koebnick C, and Sinha R, Trends in meat consumption in the USA. Public
health nutrition, 2011 14(04): p. 575-583. [PubMed: 21070685]

Horowitz CR, Tuzzio L, Rojas M, Monteith SA, and Sisk JE, How do urban African Americans
and Latinos view the influence of diet on hypertension? Journal of Health Care for the Poor and
Underserved, 2004 15(4): p. 631. [PubMed: 15531820]

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Springfield et al.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Page 15

Pawlak R and Colby S, Benefits, barriers, self-efficacy and knowledge regarding healthy foods;
perception of African Americans living in eastern North Carolina. Nutrition Research and Practice,
2009 3(1): p. 56-63. [PubMed: 20016703]

Stolley MR, Sharp LK, Wells AM, Simon N, and Schiffer L, Health behaviors and breast cancer:
experiences of urban African American women. Health education & behavior, 2006 33(5): p. 604—
624. [PubMed: 16923833]

McDonald PAG, Williams R, Dawkins F, and Adams-Campbell LL, Breast cancer survival in
African American women: is alcohol consumption a prognostic indicator? Cancer Causes &
Control, 2002 13(6): p. 543-549. [PubMed: 12195644]

Simapivapan P, Boltong A, and Hodge A, To what extent is alcohol consumption associated with
breast cancer recurrence and second primary breast cancer?: A systematic review. Cancer
Treatment Reviews, 2016 50: p. 155-167. [PubMed: 27693930]

Dawson DA, US Low-Risk Drinking Guidelines: An Examination of Four Alternatives.
Alcoholism: Clinical and Experimental Research, 2000 24(12): p. 1820-1829.

Kwan ML, Kushi LH, Weltzien E, Tam EK, Castillo A, et al., Alcohol consumption and breast
cancer recurrence and survival among women with early-stage breast cancer: the life after cancer
epidemiology study. Journal of clinical Oncology, 2010 28(29): p. 4410-4416. [PubMed:
20805458]

Allen NE, Beral V, Casabonne D, Kan SW, Reeves GK, et al., Moderate alcohol intake and cancer
incidence in women. Journal of the National Cancer Institute, 2009 101(5): p. 296-305. [PubMed:
19244173]

Chen WY, Rosner B, Hankinson SE, Colditz GA, and Willett WC, Moderate alcohol consumption
during adult life, drinking patterns, and breast cancer risk. Jama, 2011 306(17): p. 1884-1890.
[PubMed: 22045766]

Galvan FH and Caetano R, Alcohol use and related problems among ethnic minorities in the
United States. Alcohol Research & Health, 2003 27(1): p. 87-95. [PubMed: 15301403]

Zapolski TC, Pedersen SL, McCarthy DM, and Smith GT, Less drinking, yet more problems:
Understanding African American drinking and related problems. Psychological bulletin, 2014
140(1): p. 188. [PubMed: 23477449]

Zenk SN, Odoms-Young AM, Dallas C, Hardy E, Watkins A, et al., “ You Have to Hunt for the
Fruits, the Vegetables”: Environmental Barriers and Adaptive Strategies to Acquire Food in a Low-
Income African American Neighborhood. Health education & behavior, 2011: p.
1090198110372877.

Larson NI, Story MT, and Nelson MC, Neighborhood environments: disparities in access to
healthy foods in the US. American journal of preventive medicine, 2009 36(1): p. 74-81 e10.
[PubMed: 18977112]

Grigsby-Toussaint DS, Zenk SN, Odoms-Young A, Ruggiero L, and Moise I, Availability of
commonly consumed and culturally specific fruits and vegetables in African-American and Latino
neighborhoods. Journal of the American Dietetic Association, 2010 110(5): p. 746—752. [PubMed:
20430136]

Palmer JR, Boggs DA, Krishnan S, Hu FB, Singer M, et al., Sugar-sweetened beverages and
incidence of type 2 diabetes mellitus in African American women. Archives of internal medicine,
2008 168(14): p. 1487-1492. [PubMed: 18663160]

Krishnan S, Rosenberg L, Singer M, Hu FB, Djoussé L, et al., Glycemic index, glycemic load, and
cereal fiber intake and risk of type 2 diabetes in US black women. Archives of Internal Medicine,
2007 167(21): p. 2304-2309. [PubMed: 18039988]

Bazzano LA, He J, Ogden LG, Loria CM, and Whelton PK, Dietary fiber intake and reduced risk
of coronary heart disease in US men and women: the National Health and Nutrition Examination
Survey | Epidemiologic Follow-up Study. Archives of Internal Medicine, 2003 163(16): p. 1897—
1904. [PubMed: 12963562]

Schulze MB, Manson JE, Ludwig DS, Colditz GA, Stampfer MJ, et al., Sugar-sweetened
beverages, weight gain, and incidence of type 2 diabetes in young and middle-aged women. Jama,
2004 292(8): p. 927-934. [PubMed: 15328324]

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Springfield et al.

68.

69.

70.
71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Page 16

Malik VS, Popkin BM, Bray GA, Després J-P, Willett WC, et al., Sugar-sweetened beverages and
risk of metabolic syndrome and type 2 diabetes a meta-analysis. Diabetes care, 2010 33(11): p.
2477-2483. [PubMed: 20693348]

Malik VS, Pan A, Willett WC, and Hu FB, Sugar-sweetened beverages and weight gain in children
and adults: a systematic review and meta-analysis. The American journal of clinical nutrition,
2013 98(4): p. 1084-1102. [PubMed: 23966427]

Slavin JL, Dietary fiber and body weight. Nutrition, 2005 21(3): p. 411-418. [PubMed: 15797686]

Fitzgibbon ML, Stolley M, Schiffer L, Sharp L, Singh V, et al., Obesity reduction black
intervention trial (ORBIT): design and baseline characteristics. Journal of Women’s Health, 2008
17(7): p. 1099-1110.

Buscemi J, Pugach O, Springfield S, Jang J, Tussing-Humphreys L, et al., Associations between
fiber intake and Body Mass Index (BMI) among African-American women participating in a
randomized weight loss and maintenance trial. Eat Behav, 2018 29: p. 48-53. [PubMed:
29510372]

Anderson JW, Baird P, Davis RH, Ferreri S, Knudtson M, et al., Health benefits of dietary fiber.
Nutrition reviews, 2009 67(4): p. 188-205. [PubMed: 19335713]

Larson NI, Story MT, and Nelson MC, Neighborhood environments: Disparities in access to
healthy foods in the U.S. Am J Prev Med, 2009 36.

Zenk SN, Schulz AJ, Israel BA, James SA, Bao S, et al., Neighborhood Racial Composition,
Neighborhood Poverty, and the Spatial Accessibility of Supermarkets in Metropolitan Detroit. Am
J Public Health, 2005 95.

Grier SA and Kumanyika SK, The context for choice: health implications of targeted food and
beverage marketing to African Americans. American journal of public health, 2008 98(9): p.
1616-1629. [PubMed: 18633097]

Isgor Z, Powell L, Rimkus L, and Chaloupka F, Associations between retail food store exterior
advertisements and community demographic and socioeconomic composition. Health & place,
2016 39: p. 43-50. [PubMed: 26945871]

Darmon N and Drewnowski A, Contribution of food prices and diet cost to socioeconomic
disparities in diet quality and health: a systematic review and analysis. Nutrition reviews, 2015: p.
nuv027.

Hiza HA, Casavale KO, Guenther PM, and Davis CA, Diet quality of Americans differs by age,
sex, race/ethnicity, income, and education level. Journal of the Academy of Nutrition and
Dietetics, 2013 113(2): p. 297-306. [PubMed: 23168270]

Zoellner J, You W, Connell C, Smith-Ray RL, Allen K, et al., Health literacy is associated with
healthy eating index scores and sugar-sweetened beverage intake: findings from the rural Lower
Mississippi Delta. Journal of the American Dietetic Association, 2011 111(7): p. 1012-1020.
[PubMed: 21703379]

Vargas AJ, Neuhouser ML, George SM, Thomson CA, Ho GY, et al., Diet Quality and Colorectal
Cancer Risk in the Women’s Health Initiative Observational Study. American Journal of
Epidemiology, 2016: p. kwv304.

Lucan SC, Barg FK, and Long JA, Promoters and barriers to fruit, vegetable, and fast-food
consumption among urban, low-income African Americans—a qualitative approach. American
Journal of Public Health, 2010 100(4): p. 631-635. [PubMed: 20167885]

Kristal AR, Peters U, and Potter JD, Is it time to abandon the food frequency questionnaire?
Cancer Epidemiology Biomarkers & Prevention, 2005 14(12): p. 2826-2828.

Klesges RC, Eck LH, and Ray JW, Who underreports dietary intake in a dietary recall? Evidence
from the Second National Health and Nutrition Examination Survey. Journal of consulting and
clinical psychology, 1995 63(3): p. 438. [PubMed: 7608356]

Krebs-Smith S, Graubard B, Kahle L, Subar A, Cleveland L, et al., Low energy reporters vs others:
a comparison of reported food intakes. European journal of clinical nutrition, 2000 54(4): p. 281-
287. [PubMed: 10745278]

Alcantara |, Haardorfer R, Gazmararian JA, Hartman TJ, Greene B, et al., Relative validation of
fruit and vegetable intake and fat intake among overweight and obese African-American women.
Public health nutrition, 2015 18(11): p. 1932-1940. [PubMed: 25412867]

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Springfield et al.

Page 17

87. Odgaard-Jensen J, Vist GE, Timmer A, Kunz R, Akl EA, et al., Randomisation to protect against
selection bias in healthcare trials. The Cochrane Library, 2011.

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



Page 18

uonuanaid
199UBD 10} PapUBLUILLODAI
jou aJe suswalddns Alelaig

uonuanaid 1aoued 1oy
POpUSWIIOIAI 10U aIe
syuawaddns Arela1g

auo|e 191p ybnoayy spasu

pazijeuonesado 10N [eUONLIINU 183W 0] WY

uawiom 1oy Aep

B X{ULIp BUO pUe UBW Joj Aep
B SYULIP 0M] UBY) 810W OU 0}
uondwnsuod 1wi| ‘pawinsuod
aJe SHULIP I1JOYOI[. §|

(jouey3a Jo swelb
¥T~) Aep Jad yuup

SIaULIP-UON Ajtep sjutip T-10°0 Ajtep ssutip 2-10°T Ajep syuLp g< T Ue} 810W OU YuLQ SHULIP 911040 W]

Aep e (wnipos b6 '2) 69

UBY) SSB] JO 8XejuUl UB 8INSUS 0}

}|es pappe UM Spooy passadoid
10 uondwnsuod Jwi

1Jes Buisn Inoyum

spooy anasald ‘spooy Aljes

10 ‘payjes ‘pantasaid-fes plony

ybiam

Ayeay e urelurew pue
031136 noA djay 1eyy
SJUNOWEe 3y} Ul SYULp
pue Spooy as0oyD

J[es o uondwnsuod

pazijeuonelado 10N JWIT :SPOooy paniasald-ljes

Wb61am

Ayyjeay e urejurew pue
01186 noA djay 1eyy
Sjunowe ay} ul SYULIp
pue Spooj asooyD

11e e J1 ‘AjBurreds ,spoojy 1sey,
awNsuo) syuLip Arebns ploAy
Alburreds

Spooy asuap ABIaua awnsuo)

Alrep “dsy 9s
AJrep pooy jo sweib
00T Jad s[eay GZTS

Ajrep “dsy yT<
AJrep pooj jo sweib
00T/s[ed Gee<

Aqrep “ds} #7-T0°0T
Alrep pooy jo swelb
00T/SIedX GZ¢¢—9.T

Alrep ds1 0T-10°9
Alrep pooy jo swelb
00T/SIedX GLT-9¢T

syuLp Aiebns
ploAe ‘spooy asuap ABusua
10 uondwnsuod ywi

Ajrep yeaw Ajrep yeaw Alrep 1eaw yeaw passasoud ‘Aue 41 ‘91|
syuiod Ajrep passadoud 'z0 Z-TO'T passadoud 'z0 €-T0'2 passadoud z0 g< A1an awnsuo) aam Jad ('zo
Jeaw passasold Jo ‘zo TS Apjoam Apjoam Apjasm 8T) 6 005 eyl ssa] awiNsuod | 1ea NoA eaw passadold Syeaw passadoad pioAe pue

AP{aam 1eaw pal ‘zo 8IS 1e3W pal ‘o $2-T0'8T 1e3W pal Z0 0€-T0'V2 1e3W pal 'z0 0g< | PINoys Jesw pai Jes oym ajdoad paJ yonw moy Hwii JeaW pad Jo axerul Wi

(sawnbay) sasind

pue ‘syinuy ‘sajqelaban Ayarels
-UOU JUBIJIYNS JO 8XeIUl 8INSUB
01 ose sa|deis se s1agny 40 1001
AyaJels awnsuod oym ajdoad
"Spooy AUJels paulyas Hwi
|eaw AJana yum (sawnbaj)
sas|nd Jo/pue (sureib) sjeasad

Ajrep
sawnBa| Jo sBuinIas
+T Jo/pue pauyal ale

Alrep sawnBaj J0
sBuIAIBS 66°0-G2'0 40
Jo/pue surelb ajoym ale

Alrep sawnba|
40 sBuIAIBS ¥7/°0-05'0
Jo/pue surelb ajoym

Alrep sawinBa)
10 sBuinias 0G'0>
Jojpue suelb ajoym

s1onpoud
urelb pauiyal Jo peaisul

Springfield et al.

sureuB Jo 9505 Uey} Ssa sureB Jo 9466'67—0F | 4B suteld Jo %66°65-0E | ase surelb Jo 90> passaooidun Ajanie|al 1e3 suresf ajoym asooyD
Aep A1ana sunuy pue sajqeiaban
Ayaueis-uou Jo AlaLien e o ('zo Aep yoea Spooy
Alrep sBuinles G2 Alrep sbuinias Ajrep sbuinias Ajrep Buinlas T 10 B 00t 1se9] 1) sBuinias | suniy pue sajqeiaban Jo paseqg-jue|d uo siseydwa
aejut Alre@ 66'7—€ J0 aeu| 66°C—T J0 aeu| T> 0 e /suoryod anyy Jsea) Je yeq sdno g/t Z ises) Je Jeg ue yum 131p Auyjeay e ye3
ualsypy ualsypy uslaypy ualsypy
A1 dwod=¢ Al91043pOIN=C AS8poN=T UON=0

BLI3)D BuLI00S 8duaIBYpY Arelsld ¥OIV/SOV

eob

Jeuostad YDV Parelossy

Jeob jeuosiad
SOV paleloossy

uolepuswiwodsy
HOIV pue SOV

Author Manuscript

VIY3LIYD ONIHYOIS AIZITVNOILVYHYIJO ANV ‘'STVO9D TVNOSH3d

‘T31avl

Author Manuscript

Author Manuscript

‘SNOILYANININODIY NOILIYLNN (H01V) HOYVISTIY ¥3ONVD HO4 ILILNLSNI NVOIYIAY ANV (SOV) ALIID0S 4FONVD NVIIHINY

Author Manuscript

J Cancer Surviv. Author manuscript; available in PMC 2019 July 08.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Springfield et al.

TABLE 2.

Page 19

SOCIO-DEMOGRAPHIC, HEALTH, AND ANTHROPOMETRIC CHARACTERISTICS OF AFRICAN
AMERICAN BREAST CANCER SURVIVORS (N=210)

Characteristics® 210 AABCS
Ageb, years, | (sd) 57.6 (10.1)
Years since diagnosisc, u (sd) 71(2)
Stage (self-reported, n (%))
Stage | 69 (36.3)
Stage 11 85 (44.7)
Stage Il 36 (18.9)
Education, n (%)
Less than HS, HS, or GED 47 (22.4)
Some College no degree 50 (23.8)
Two-year degree 33 (15.7)
College Graduate, 4-year degree 40 (19.0)
Graduate/Professional degree 40 (19.0)
Relationship Status, n (%) 81 (38.8)
Single, never married 57 (27.1)
Married 81 (38.6)
Single, married before 71(33.8)
Annual family income, n (%)
<$20,000 52 (24.8)
$20,000-$39,999 46 (21.9)
$40,000-$59,999 41 (19.5)
$60,000-$79,999 31(14.8)
= $80,000 40 (19.0)
Insurance status, n (%)
Public 44 (21.0)
Medicare 55 (26.2)
Private 101 (48.1)
None 8 (3.8)
Current Smoker, n (%) 18 (8.6)
BMI, kg/m?, n (%)
Overweight, 25< 30 25(11.9)
Obese 1,30 -35 83 (39.5)
Obese 11, 35 - 40 55 (26.2)
Obese 11, = 40 47 (22.4)
Waist to Hip Ratio, cm, p (sd) 0.9 (0.01)
Moderate Physical Activity, hrs. per week, u (sd) 24(3.2)
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Characteristics®

210 AABCS

ACS/AICR Dietary Adherence Score, u (sd)

12.7 (2.5)

aData are displayed as Mean (SD) or N (%).
bAge n=209

cTime since diagnosis n=207
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TABLE 3.

Page 21

FREQUENCY AND PERCENTAGE OF AFRICAN AMERICAN BREAST CANCER SURVIVORS
ADHERENT TO ACS/AICR DIETARY ADHERENCE SCORE (N=210)

Scoring Criteria

ACS/AICR recommendation
0=Non-Adherent | 1=Modestly Adherent | 2=Moderately Adherent | 3=Completely Adherent

Eat a variety of fruits and
vegetables 16 (7.6) 110 (52.4) 49 (23.3) 35(16.7)
Eat whole grains and legumes 139 (66.2) 36 (17.1) 17 (8.1) 18 (8.6)
Limit consumption of red meats 6(2.9) 5(2.4) 13(6.2) 186 (88.6)
Avoid processed meats 4(1.9) 8(3.8) 34 (16.2) 164 (78.1)
Limit consumption of energy
dense foods 23 (11) 52 (24.8) 81 (38.6) 54 (25.7)
Avoid added sugars 94 (44.8) 31 (14.8) 52 (24.8) 33 (15.7)
Limit alcohol 7(3.3) 14 (6.7) 112 (53.3) 77 (36.7)
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TABLE 4.

COMPARISON OF THE MEAN SOCIO-DEMOGRAPHIC, HEALTH, AND ANTHROPOMETRIC
CHARACTERISTICS BY MEDIAN ADHERENCE SCORES IN AFRICAN AMERICAN BREAST

CANCER SURVIVORS

Page 22

ACS/AICR Total Score N=210

Characteristics Below median score <13 (n=96) | Above median score 213 (n=114) | P-value
Age? years, 1 (sd) 56.0 (10.3) 59.1 (9.8) 0.03
Years since diagnosisb, U (sd) 6:5(4.3) 77(5.9) 0.12
Education, years, y (sd) 13.9 (2.4) 14.7 (2.3) 0.02
Current Smoker, n (%) 12 (66.7) 6(33.3)

Current Non-Smoker, n (%) 84 (43.8) 108 (56.3) 0.06
Married, n (%) 35(43.2) 46 (56.8)

Not married, n (%) 61 (47.7) 67 (52.3) 058
Annual family income, $, p (sd) 41458.3 (29126.9) 50350.88 (28282.1) 0.03
Insured, n (%) 90 (44.6) 112 (55.4)

Not Insured, n (%) 6 (75.0) 2 (25.0) 0.09
BMI, kg/m?, 1 (sd) 37.3(6.6) 35.3(6.0) 0.02
Waist-Hip Ratio, cm, p (sd) 0.9 (1.0) 0.9(0.7) 0.66
Moderate Physical Activity, hrs. per week, u (sd) 21(3.1) 273.2) 0.16

Student’s t-test and x 2 tests were used to determine differences between groups for continuous and categorical variables.

Inge n=209

bTime since diagnosis n=207
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