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Abstract 

Beliefs about Diet and Colorectal Cancer Prevention in an Urban Population 

Marguerite Marie Zaharek 

 

The American Cancer Society (ACS), American Institute for Cancer Research (AICR) 

and National Cancer Institute (NCI) advocate regular asymptomatic screening (e.g. colonoscopy) 

as the best immediate strategy for colorectal cancer (CRC) prevention, but studies also indicate 

changes in diet can lower risk of developing CRC.  Forty-five percent of CRC cases have been 

estimated preventable through appropriate diet, physical activity and weight management.  

Despite evidence on the association between diet and CRC risk, few studies have addressed 

beliefs about diet and CRC prevention.   

The primary aim of the present cross-sectional study was to explore diet-related beliefs 

on CRC prevention, and to examine if a relationship exists between beliefs and reported dietary 

intake.  Participants (n=169) were 50 to 75 years of age, asymptomatic for CRC, middle to low 

income, predominantly female 133 (78.7%) and Black 115 (68%).  One hundred and thirty-four 

(79.3%) were born outside the continental U.S., and 102 (60.4%) were from Caribbean countries.   

A total of 113 (66.9%) reported they believed diet can prevent CRC, 75 (44.4%) without 

being probed specifically about diet, and 38 (22.5%) additional when probed.  There were no 

statistically significant differences in believing diet can prevent CRC by age, gender or ethnicity, 

but there were differences between whites and non-whites (p=.044).  Other characteristics 

associated with belief in diet for CRC prevention included household income greater than 

$50,000 (p=.005), education greater than high school (p=.001) and normal body mass index 

(BMI) (p=.001).  Among women, believing diet prevents CRC was associated with greater 



 

 

engagement in other preventive health behaviors (p=.009).  Reported beliefs reflected national 

dietary recommendations, and the top most frequently mentioned dietary beliefs were:  

Increasing dietary fiber, vegetables and fruits, and decreasing red meat, fat and processed meats.   

Those who believed diet can prevent CRC had healthier intakes for dietary fiber 

(p=.005), fruit, vegetable, bean (p=.027) vitamin C (p=.039), red meat (p=.032) and cholesterol 

(p=.045).  Beliefs for specific foods to prevent CRC (e.g. more dietary fiber, more 

fruits/vegetables, less meat, etc.) were suggestive of healthier intake patterns, but none of these 

findings were statistically significant.  When a healthy diet composite score was created based on 

intake of at least three servings of fruits and vegetables and less than 35% calories from fat, there 

were statistically significant differences between those who believed diet plays a role in CRC 

prevention.  Sixty-five (74.7%) of those who had a healthy diet believed diet can prevent CRC, 

in comparison to only 48 (58.5%) of those who did not have a healthy diet (p=.039).   

 This study demonstrated an association between beliefs and food intake in an urban and 

predominantly immigrant sample of men and women.  Findings revealed that most people may 

already believe dietary factors can prevent CRC, and therefore nutrition education efforts should 

capitalize on these perspectives to encourage healthy food-related behaviors.  The promotion of 

appropriate food choices through nutrition education messages that address beliefs about CRC 

prevention can potentially reinforce and further strengthen existing sentiments.  However, one 

third of the participants did not believe dietary intake can prevent CRC, thus indicating a need 

for nutrition education and strategies to target those who are less likely to embrace the benefits of 

a healthy dietary pattern. 
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Chapter 1 

Introduction 

 

Colorectal cancer (CRC) is the third leading cause of cancer death and third most 

commonly diagnosed cancer among adults in the United States (U.S.).  CRC accounts for 9 

percent of all cancer deaths among both men and women, and it is the third leading cause of 

death worldwide (American Cancer Society, 2012a).  Incidence rates have been declining 

steadily since mid-1980s, which is likely due to increased utilization of CRC screening tests and 

improvements in testing procedures (Kohler, 2011).  Lifestyle factors play an important role in 

the etiology of CRC, as evidenced by incidence rates that are ten times greater in Westernized 

countries, with increases running parallel to economic development (McMichael & Giles, 1988; 

Doll & Peto, 1981). 

There are large geographical differences in the distribution of CRC globally, and the rates 

increase with industrialization and urbanization.  In high-income countries, CRC is much more 

common, but it has been increasing in middle and low-income countries.  The highest rates occur 

in the U.S., Australia, New Zealand and some regions of Europe.  In South America intermediate 

levels are found.  This disease is relatively uncommon in Africa and much of Asia (World 

Cancer Research Fund/American Institute for Cancer Research, 2007). 

Substantial racial and ethnic disparities exist in CRC incidence and mortality in the U.S., 

particularly among Blacks.  In comparison to Whites, Blacks have an incidence rate that is 20% 

higher and a mortality rate that is about 45% higher (ACS, 2011a).  It is important to note that 

prior to 1989, the incidence rates were similar among White and Black women, and higher 

among White men in comparison to Black men.  This crossover is likely attributed to greater 
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access and utilization of screening among Whites (Irby, 2011).  Cancer incidence and death rates 

are lower among Hispanics and Asians, but all racial and ethnic minority groups are less likely to 

be diagnosed at an early stage (NCI, 2010).    

Although national organizations, including the American Institute for Cancer Research 

(AICR) and the American Cancer Society (ACS) have dietary recommendations for CRC 

prevention, there has been considerably more publicity on the benefits of colonoscopy.  Given 

the strong evidence for screening as a preventive measure, a concerted effort has been made by 

health promotion experts and national organizations to promote awareness of the importance of 

colonoscopy.  From a public health perspective, the immediate benefit of screening may seem to 

outweigh the benefit of efforts to change dietary habits.  However, if the true intentions of our 

public health promotion efforts are preventive, it is also imperative to focus on diet as a CRC risk 

reduction measure.             

While beliefs alone will not influence behavior and explain the complexity of human 

actions, an understanding of dietary beliefs related to CRC prevention is important in planning 

nutrition education interventions.  For example, an individual who believes in a connection 

between diet and cancer development may be more likely to make a concerted effort to change 

his or her personal eating habits than a fatalistic individual who does not believe actions will 

influence positive or negative outcomes.  Insights into these beliefs can aid in designing 

appropriate messages.   

Background and Rationale   

CRC is a devastating disease that causes widespread suffering, and epidemiological data 

suggests that diet can play an important role in prevention.  The World Cancer Research Fund 

(WCRF) and the AICR published two reports over the past 15 years based on the findings from 
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research on diet and risk of developing colorectal adenomatous polyps, common pre-cursors of 

CRC.  The panel concluded food and nutrition highly influences CRC risk.  Table 1 summarizes 

the key findings in these reports, and the recommendations from the ACS are indicated with an 

asterisk (*).   

Table 1. 
 

Diet, physical activity and colorectal cancer risk:  Findings from WCRF/AICR expert report  
 

 Decreases Risk Increases Risk 

Convincing: Physical activity * Red meat * 

Processed meat * 

Alcoholic drinks (men) * 

Body fatness * 

Abdominal fatness * 

Adult attained height 

Probable: Foods containing dietary fiber * 

Garlic 

Milk 

Calcium * 

Alcoholic drinks (women) * 

Limited- 

suggestive 

Non-starchy vegetables * 

Fruits * 

Foods containing folate 

Foods containing selenium 

Fish 

Foods containing vitamin D 

Selenium 

Foods containing iron 

Cheese 

Foods containing animal fats 

Foods containing sugars 

 

Source:  WCRF/AICR, 2011 

* Recommendations from the American Cancer Society 

 

The panel’s conclusions that the evidence was limited suggestive for non-starchy 

vegetables and fruit in decreasing risk was surprising.  However, the findings on fruits and 

vegetables should be interpreted with caution.  Recent studies have shown significant evidence 

for fruits and vegetables as protective factors when alternative methods to study these 

relationships were investigated.  For example, when dietary pattern approaches comparing 

healthy versus western pattern, and/or comparisons based on cancer site (colon versus rectum) 

were implemented with non-linear models, statistically significant associations were found. 



  4    
 

 
     

Diet influences CRC risk through the formation of mutations, expression of genes, 

apoptosis (cell death), oxidation of cells, or repair of deoxyribonucleic acid (DNA).   The 

mechanisms in which foods, nutrients and diet-related factors likely increase CRC risk involve 

direct damage to colorectal tissues and/or cellular processes.  Injury may result in DNA damage 

and mutations.  Dietary factors that are likely associated with CRC prevention influence 

mechanisms that inhibit the growth and/or development of cancer cells, including the 

enhancement of cell apoptosis and the detoxification of oxidized metabolites. 

The AICR and the ACS have put forth dietary recommendations for the public to use as 

guidelines to prevent CRC.  Table 2 compares specific recommendations.  This information is 

available online, in educational pamphlets, and through the media, including television and the 

press.  The AICR has made recommendations for red meat, processed meat, alcoholic beverages, 

fiber and body weight (WCRF/AICR, 2010; AICR 2011).  The ACS has made recommendations 

for red meat, processed meat, fruits, vegetables, whole grains, avoidance of cooking at high 

temperatures, alcoholic beverages and body weight (ACS, 2013; Kushi, et al., 2012). 

Conflicting and inconsistent findings from epidemiological studies have prevented the 

National Cancer Institute (NCI) from developing specific dietary recommendations for CRC 

prevention.  Excessive alcohol consumption and obesity are the only intake-related factors stated 

by the NCI to have sufficient evidence that increase CRC risk (NCI, 2012).  However, the NCI 

does encourage a dietary pattern that is low in fat, and high in fiber, fruits and vegetables as a 

measure of prevention for cancer in general.   
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Table 2. 
 

Diet-related recommendations for colorectal cancer prevention from the American Institute for 

Cancer Research and the American Cancer Society 
 

 
  

AICR 
 

  

ACS 
 

 

Red Meat 
  

Eat no more than 18 oz., cooked 

weight per week 
 

  

Limit 
 

 

Processed Meat 
 

 
 

Avoid  
 

Limit  

 

Alcoholic Drinks 
  

Avoid. For those who drink, 

limit to: < 2 per day for men,  

< 1 per day for women 
 

  

For those who drink, limit to: 

 < 2 per day for men, < 1 per 

day for women 

 

 

Fiber/Whole Grains 
  

Eat more fruits and vegetables 

for fiber content (encouraged for 

general cancer prevention) 
 

  

Choose whole grains instead 

of refined grain products 

 

 

Fruits and 

Vegetables 

  

Eat more (encouraged for 

general cancer prevention, but 

states limited evidence for CRC) 
 

  

Eat at least 2.5 cups per day 
 

 

Cooking at high 

temperatures 
 

 
 

No recommendations  
 

Avoid  

 

Body Weight  
 

Be as lean as possible without 

becoming underweight 
 

 
 

Maintain a healthy body 

weight 

 

 
 

Beliefs have been shown to have a strong influence on behavior.  Therefore, health 

behavior theories used in health promotion and nutrition education research have incorporated 

beliefs into frameworks that attempt to explain why behavior change occurs.  Examples of these 

theories include the Health Belief Model, Theory of Reasoned Action, Theory of Planned 

Behavior, Social Cognitive Theory and the Transtheoretical Model.  An understanding of diet-

related beliefs about CRC prevention can therefore help in the design of targeted messages and 

plan effective nutrition education interventions.  While some studies have addressed beliefs 

about cancer prevention in general, few studies have specifically investigated diet-related beliefs 

about CRC prevention.     
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Fourteen published studies were identified that investigated general beliefs about CRC 

prevention.  Results from this research indicate that food and diet-related habits were perceived 

as predominant causal and/or preventive measures for developing CRC.  Specific diet-related 

factors perceived as implicated in CRC risk included:  Vegetables (Busch, 2003; Causey & 

Greenwald, 2011; Greenwald, 2006; Gwede, et al., 2011; Ueland, Hornung, & Greenwald, 

2006), dietary fat (Busch, 2003; Choe, et al., 2006; Fernandez, et al., 2008; Goldman, Diaz, & 

Kim, 2009; Greenwald, 2006; Gwede, et al., 2011), meat (Choe, et al., 2006; Gwede, et al., 2011; 

Ueland, Hornung, & Greenwald, 2006), fiber (Fernandez, et al., 2008; Goldman, Diaz, & Kim, 

2009; Gwede, et al., 2011), chemicals/preservatives in food (Choe, et al., 2006; Francois, et al., 

2009; Goldman, Diaz, & Kim, 2009) and burned food (Choe, et al., 2006).  Constipation was 

also frequently perceived as a cause (Choe, et al., 2006; Diaz et al., 2011; Fernandez, et al., 

2008; Francois, et al., 2009; Goldman, Diaz, & Kim, 2009; Gwede, et al., 2011; Robb, Miles & 

Wardle, 2007).  While several studies addressed broader issues, such as educational needs and/or 

other psychosocial factors influencing screening behaviors, only the components of research that 

investigated causal beliefs, attitudes and perceived risk of CRC are reviewed in this paper. 

Although these studies contribute to our understanding of diet-related beliefs about CRC 

prevention, they have several clear limitations. The majority had very small sample sizes, and 

eight had samples ranging from only 13 to 62 individuals.  In four of the studies, greater than 

90% of the participants were Caucasian (Causey & Greenwald, 2011; Greenwald, 2006; Robb, 

Miles & Wardle, 2007; Ueland, Hornung, & Greenwald, 2006).  The studies addressing 

immigrants and non-white samples were generally very small pilot studies with participants 

recruited from local community-based settings.  Focus groups and in-depth interviews are 

beneficial because they allow participants to voice their feelings and opinions in their own 
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words, but they are limited in generalizability to a small number of individuals.  Only one study 

had a sample drawn from a national random probability sample with over 200 participants, but 

72% were Caucasian, 15% were Black and only 9% were Hispanic (Wang, Miller, Egleston, 

Hay, & Weinberg, 2010).  In addition, none of these studies compared beliefs about diet and 

CRC prevention with dietary intake patterns. 

Seven published studies were identified that addressed diet, beliefs and cancer prevention 

in general (non-site specific).  Five were cross-sectional (Cotungna, Subar, Heimendinger, & 

Kahle, 1992; Harnack, Block, Subar, Lane, & Brand, 1997; Palmquist, et al., 2011; Satia & 

Galanko, 2007; Thurman, et al., 2009) and two were prospective cohort studies (Patterson, 

Kristal, & White, 1996; Sullivan & Klassen, 2007).  All of these studies directly assessed belief 

in a diet and cancer connection, and findings showed at least half of the participants believed that 

a connection exists.  Beliefs about specific foods, including vegetables, whole grains, fruit, fat, 

alcohol, meats and sweets were revealed.  Three studies compared diet-related beliefs with 

reported intake patterns, demonstrating that beliefs about general cancer prevention influenced 

diet (Harnack, et al., 1997; Patterson, Kristal, & White, 1996; Sullivan & Klassen, 2007).   

The major limitation of the studies on diet and general cancer prevention is specific 

cancer sites were not addressed, and therefore generalizations cannot be made about CRC.  In 

addition, these studies sampled individuals from the general public without exclusion based on 

current health status or experience with cancer.  Participants were age 18 and older, and the 

perceptions of individuals under the age of 50 are typically different from older individuals who 

are at greater risk based on their age.  In addition, the samples were either nearly all Caucasian or 

African American, with the exception of the national samples; therefore, the findings may not be 

generalizable to other populations. 
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Study Purpose 

The primary objective of this research is to better understand attitudes and beliefs related 

to dietary intake and CRC prevention in an asymptomatic population of urban men and women 

age 50 years and older.  This investigation explored whether or not CRC is perceived as 

preventable through general dietary patterns and/or specific food habits.  Beliefs were compared 

with recommendations proposed by the ACS and the AICR.  Reported dietary intake was 

examined to determine if a relationship exists between perceptions and behavior.  Specific 

dietary patterns recommended by national organizations for CRC prevention were evaluated, 

including intake of red meat, fat, fiber, fruits and vegetables. 

Demographic subgroups were divided by age, ethnicity, race, gender, education, income 

and birthplace to determine if there were differences in beliefs, perceptions and reported dietary 

patterns.  Diet-related beliefs on CRC prevention were compared between select subgroups, 

including other preventive health behaviors, presence of current medical problems, family/friend 

experience with CRC and/or other cancer and whether their physician had talked about CRC 

during an office visit.  Beliefs were then compared with reported dietary intake patterns to 

determine if associations existed between intake and beliefs, and comparisons were made 

between subgroups.  

Research Questions 

RQ 1:  Beliefs about CRC Prevention 

(a.) What preventive factors and behaviors first come to mind among participants when asked 

what can be done to prevent CRC? 

(b.) How many believe dietary factors can prevent CRC?  Are there differences between 

select subgroups (e.g. demographic characteristics, preventive health behaviors, personal 
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experience with CRC, presence of medical problems, etc.)? What specific dietary factors 

did they report? 

(c.) Among the participants who believe dietary factors can prevent CRC, are beliefs about 

diet and CRC prevention consistent with national dietary recommendations from the 

American Cancer Society (ACS) and American Institute for Cancer Research (AICR)?  

RQ 2:  Beliefs about CRC prevention and Reported Dietary Intake.  Are beliefs about 

dietary intake and cancer prevention (including not believing diet can prevent CRC) 

associated with reported intake patterns, specifically for:  Total fat (g), saturated fat (g), 

percent fat, dietary fiber (g), fruit/vegetable servings and meat servings?   

Significance 

CRC is the third most commonly diagnosed cancer and the third leading cause of cancer 

death among adults in the U.S.  Blacks have a highest incidence and mortality than all other 

racial and ethnic groups (ACS, 2012a).  This disease causes great social, emotional and financial 

burden for patients and families (O’Céilleachair, et al., 2012; Yabroff, 2005).  With the aging 

population increasing in the U.S., CRC cases are anticipated to rise and the national projected 

costs are expected to be substantial (Yabroff, et al., 2007). 

Forty-five percent of CRC cases have been estimated preventable through appropriate 

diet, physical activity and weight management (WCRF/AICR 2009).  Epidemiological evidence 

suggests high intake of red meat, processed meat, fat, and alcohol, and low intake of fiber, fruits, 

vegetables, vitamin D, calcium and selenium may be linked to increased risk.  Therefore, 

improving poor dietary habits can play an important role preventing this devastating disease. 
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An understanding of beliefs, attitudes and individual characteristics related to dietary 

behaviors associated with CRC prevention is necessary to design targeted messages and plan 

effective nutrition education interventions.  While there are massive national campaigns to 

promote CRC screening, efforts focusing on food and nutrition will provide another important 

avenue to potentially reduce this highly preventable disease in our country.  Research addressing 

the needs of diverse populations is critical, given the high incidence of CRC and racial 

disparities.   

Despite evidence on the association between diet and CRC, and the influence of beliefs 

on personal behaviors, few studies have addressed diet-related beliefs about CRC prevention.  

Previous research with diverse and immigrant participants has been limited to a few pilot studies 

with qualitative designs and small sample sizes.  The majority of these studies were conducted 

within the context of research on CRC screening behaviors, and none compared diet-related 

beliefs with reported consumption patterns.  Larger studies that addressed diet-related beliefs 

about cancer in general (non-site specific) and a few studies on beliefs about other cancer sites 

(e.g. breast) have demonstrated significant associations between beliefs and intake.  The few 

studies conducted to date on beliefs about CRC prevention have indicated that diet is perceived 

as an important factor influencing risk and prevention, but more research is needed to better 

understand these beliefs, particularly among diverse populations at greatest risk for CRC. 

Scope and Delimitations 

This research was conducted in the context of a larger trial funded by the ACS.  

Participants were members of the 1199 Service Employees International Union (SEIU) and their 

spouses living in the New York City Metropolitan area.  Study inclusion was limited to those 

who were eligible and consented to participate during the first ten months of recruitment from 
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February through November 2010.  Data collection was limited to the main study baseline 

survey instrument, as well as the ancillary diet study questions that were added to the main 

survey specifically for those participating in the present study. 

Acronyms and Definitions of Key Terms 

ACF:  Abberant Crypt Foci 

ACS:  American Cancer Society 

AICR: American Institute for Cancer Research 

BMI:  Body Mass Index 

CDC:  Centers for Disease Control and Prevention 

CRC:  Colorectal Cancer (refers to any cancer that develops in the colon or the rectum.   

Sometimes colon and rectal cancers are regarded separately based on the origin of cancer.  

Throughout this paper both colon and rectal cancer are referred to collectively as CRC) 

 

DNA:  Deoxyribonucleic Acid 

 

FIT:  Fecal Immunochemical Test 

 

FOBT:  Fecal Occult Blood Test 

 

HBM:  Health Belief Model 

 

HCA:  Heterocyclic Aromatic Amine 

 

IGF:  Insulin-like Growth Factor 

 

NCI:  National Cancer Institute 

NHANES:  National Health and Nutrition Examination Survey 

PAH:  Polycyclic Aromatic Hydrocarbon 

SEIU:  Service Employees International Union 

SLR:  Systematic Literature Review 

USDA:  United States Department of Agriculture 
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USDHHS:  United States Department of Health and Human Services 

USPSTF:  United States Preventive Services Task Force 

WCRF:  World Cancer Research Fund 
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Chapter 2 

Review of Literature 

 

Colorectal cancer (CRC) is the third leading cause of cancer death and third most 

commonly diagnosed cancer among adults in the United States (U.S.) (American Cancer Society, 

2012a).  It is a devastating disease and death occurs in just under half of all cases (World Cancer 

Research Fund/American Institute for Cancer Research, 2011).  In the U.S., substantial racial and 

ethnic disparities exist in CRC incidence and mortality, particularly among Blacks.  CRC causes 

tremendous emotional, social and economic burden among afflicted patients, their families and 

our society.   

Most public health education efforts aimed at reducing CRC risk have focused on 

screening (e.g. colonoscopy) as a preventive measure.  However, diet can play an important role 

in preventing CRC from developing in the first place.  It has been estimated that 45 percent of 

CRC cases in the U.S. are preventable through lifestyle factors, including diet, physical activity 

and weight management (WCRF/AICR, 2009). 

Given the benefits of a healthy dietary pattern in preventing CRC, the American Cancer 

Society (ACS) and the American Institute for Cancer Research (AICR) have put forth specific 

recommendations for the public to guide positive eating behaviors.  These recommendations 

address dietary factors that increase risk, such as red meat, alcohol and obesity.  Guidelines 

based on factors that have been shown to decrease risk include dietary fiber, calcium, vegetables 

and fruits.  The public often learns about these recommendations from the media, the internet 

and/or from their physicians. 
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Beliefs are important facilitators of decision-making and action, and therefore an 

understanding of diet-related beliefs about CRC prevention is imperative.  While health-related 

human motivations are complex and often affected by several different mediators, beliefs have 

been shown to have a strong influence on behavior.  Several major health behavior theories used 

in health promotion and nutrition education research have incorporated beliefs into frameworks 

that attempt to explain why behavior change occurs.  An understanding of diet-related beliefs 

about CRC prevention can therefore help design targeted messages and plan effective nutrition 

education interventions.  While some studies have addressed beliefs about cancer prevention in 

general, few studies have specifically investigated diet-related beliefs about CRC prevention.    

Incidence and Mortality 

From 2005 through 2009, the national age-adjusted CRC incidence rate in the U.S. was 

54.0 per 100,000 men, and 40.2 per 100,000 women (National Cancer Institute, 2012).  Figure 1 

shows the average annual age-adjusted incidence rates by gender and race during that time 

period.  Black men had the highest incidence rates among all groups, and men are at greater risk 

than women within each racial and ethnic group.  These rates are based on data collected by the 

National Cancer Institute (NCI) Surveillance, Epidemiology and End Results (SEER) Program, 

which is responsible for systematically collecting information on incidence, prevalence and 

survival from specific geographic areas, representing 28 percent of the population in the U.S. 

(NCI, 2012).  The incidence rates from 2005 through 2009 are the most current data available to 

date.  

The average age-adjusted death rate in the U.S. was 20.2 per 100,000 men, and 14.1 per 

100,000 women per year from 2005 through 2009 (NCI, 2012).  Figure 2 shows the average age-

adjusted death rate from CRC by race and gender.  Men have the highest mortality rate in all 
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racial groups, and Black men have the highest rates overall.  The death rates from 2005 to 2009 

are the most current data available to date. 
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Figure 2. Average age-adjusted colorectal cancer mortality rate by 

gender and race/ethnicity in the United States, 2005-2009 

Figure 1. Average age-adjusted colorectal cancer incidence rates 

by gender and race/ethnicity in the United States, 2005-2009 
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The average age-adjusted incidence and mortality rates in New York City are slightly less 

than national data, but follow similar trends.  In 2009, the age-adjusted incidence rate was 50.7 

per 100,000 men, and 38.7 per 100,000 women.  The mortality rate was 18.4 per 100,000 men, 

and 13.3 per 100,000 women.  Women had lower incidence and mortality rates in comparison to 

men within each racial and ethnic subgroup.  Blacks had higher incidence and mortality rates in 

comparison to other racial and ethnic groups, and Black men had the highest incidence and 

mortality rates overall (NYC Department of Health, 2012).   

CRC incidence and mortality rates have been declining steadily in the U.S. since the mid-

1980s.  Since 1998, CRC mortality has been decreasing in every major racial and ethnic group, 

with a decline of 2.3 percent in women and 3.0 percent in men (Kohler, et al., 2011).  From 2004 

through 2008, CRC deaths declined by 2.5 percent in women and 2.7 percent in men.  These 

sharp decreases in incidence and mortality over the past two decades have largely been attributed 

to prevention and early detection through screening and improved medical treatment (ACS, 

2012a).   

Although declines in CRC incidence have been largely consistent among all racial and 

ethnic groups, racial disparities exist.  These disparities are particularly strong among men.  In 

the U.S., from 2004 through 2008, there was a 2.9 percent decline among White men, but only a 

0.8 percent decline among Black men.  Among women, there was an annual decline of 2.2 

percent in White women versus a 1.7 percent decline among Black women (ACS, 2012a). 

Despite decreases in incidence and mortality, the burden of CRC remains critical.  It has 

been estimated that 40,290 new cases of rectal cancer and 103,179 new cases of colon cancer 

will occur in in the U.S. in 2012.  The estimation for CRC deaths is 51,690 (ACS, 2012a).  These 

projections are based on the NCI SEER data collection from 2005 through 2009, the most up to 
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date information currently available.  CRC cases are expected to increase based on the increasing 

aging population trends (Yabroff, et al., 2007). 

Racial and Ethnic Disparities 

The underlying causes of racial disparities are complex.  Increased CRC incidence and 

mortality have largely been attributed to differences in access to early detection, quality of 

treatment, timeliness of treatment and comorbidities (Ward, et al., 2004; Berry, et al., 2009).  

Differences in dietary patterns, including higher intake of red meat, animal fat, refined 

carbohydrates, and low intake of fruits, vegetables and dairy products have also been suggested 

explanations (Agrawal, et al., 2005; Kauh, Brawley & Berger, 2007; Satia-Abouta, et al., 2004; 

Ward, et al., 2004).  Research indicates that after cancer diagnosis, Blacks are less likely to 

receive the most appropriate surgery, radiation and chemotherapy treatments (Du, et al., 2007; 

Jemal et al., 2004).  Socioeconomic differences have also contributed to disparities, as lower 

levels of education, lower occupational status and lower income present barriers that lead to 

reduced access to quality care and appropriate health information.  Hispanics born in the U.S. 

have higher rates than those born outside the U.S.  mainland, which has been attributed to 

lifestyle changes, particularly dietary patterns and levels of physical activity (ACS, 2012b).  This 

may explain why Hispanics have lower incidence and mortality rates overall in comparison to 

other groups.   

Immigration and Health Status 

Research indicates immigrant groups face health disparities, and in the U.S. the 

immigrant population is growing faster than the U.S.-born population (Lum & Vanderaa, 2010).  

It has been estimated that the foreign-born population in the U.S. will increase from 36 million in 
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2005 to 81 million in 2050 (Passel & Cohn, 2008).  In a study with a national sample of 7,345 

older Americans, immigration had a negative association with physical and mental health status.  

The findings also revealed a double jeopardy for African American and Hispanic older 

immigrants based on their status as immigrants and as members of ethnic and racial minority 

groups (Lum & Vanderaa, 2010).  Trends are similar to national data in New York City with a 

resurgence of large-scale immigration.  In the New York metropolitan area the immigrant groups 

with the largest numbers are those who originate from the West Indies (Borjas, 2005). 

Environmental Etiology 

Migrant studies provide the most compelling evidence that suggests the main causes of 

CRC are environmental rather than genetic.  Population movements are often accompanied by 

lifestyle changes.  Migrants share a common genetic background, and the genetic pool of any 

population does not change within one or two generations (WCRF/AICR, 2007).   The incidence 

of CRC increases quickly from low-risk to high-risk regions of the world, and immigrant 

populations often rapidly reach the higher level of risk in their adopted country (McMichael & 

Giles, 1988; Doll & Peto, 1981).  For example, studies of Japanese immigrants demonstrated that 

CRC increased almost fourfold among first generation immigrants (Colonel, 1980, Maskarinec, 

2004).   

Migration to the U.S. often results in marked changes in patterns of diet, physical activity 

and disease.  As immigrants become accustomed to American foods and lifestyles, their dietary 

habits often transform dramatically over time.  These changes commonly result in increased risk 

for chronic health problems (Mokdad et al., 2001, Steffen et al., 2006, Lizarzarburu & Palinkas, 

2002).  Fast food, low intake of fruits and vegetables and a high consumption of refined 
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carbohydrates are examples of poor nutrition choices common in the U.S. (Chavez et al., 1994; 

Dunham et al., 2004; Himmelgreen et al., 2005; Norman et al., 2004; Raj et al., 1999).    

Epidemiological Evidence for Diet and Risk 

Since the early 1980s, a growing mass of increasingly well-designed epidemiological 

studies on CRC and cancer risk have emerged, with a substantial body of literature published 

since the mid-1990s.  This large body of research has often shown conflicting results, thus 

indicating a need to systematically review the literature.  Consequently, the World Cancer 

Research Fund (WCRF) published two reports over the past 15 years in collaboration with the 

AICR, synthesizing the findings from published studies on diet and risk of developing colorectal 

adenomatous polyps, common pre-cursors of CRC.  Judgments were based on a systematic 

literature review process that involved the development of a standardized review protocol by a 

Methodology Task Force comprised of independent centers of research in North America and 

Europe.  The first report reviewed studies published prior to 1997, and the second report 

analyzed studies published between 1997 and 2006.  In the second report, 225 additional studies 

had been identified, and the majority had a case-control design (n=148).  Since then, an updated 

review was published in 2011 as an addendum, which included studies published through 2010.  

Research and meta-analyses were reviewed by a team of international experts and 

recommendations for the public were drawn from the findings.   

The WCRF/AICR reports have two general purposes.  The first purpose is to summarize, 

assess and evaluate the evidence on food, nutrition, physical activity and body composition on 

the risk of cancer.  The second purpose is to transform evidence-based judgments into broad 

goals and personal recommendations.  These efforts have been intended to provide a foundation 

for policies and effective actions at individual, family, community and population levels, with 
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the goal of preventing cancer worldwide (WCRF/AICR, 2007).  Overall, the WCRF/AICR Panel 

of international experts concluded that food and nutrition have a highly important role in causal 

and preventive factors that influence the development of cancers in the colon and rectum.  Table 

1, first introduced in Chapter 1, summarizes the Panel’s key findings, and recommendations by 

the ACS are indicated with an asterisk (*).  Epidemiological evidence is convincing for red meat, 

processed meat, alcoholic drinks (men), body fatness and abdominal fatness as risk factors for 

increasing CRC risk.  Evidence was determined probable for dietary fiber, garlic, milk and 

calcium as factors that decrease risk.  It was surprising to note that evidence was determined 

limited suggestive for non-starchy vegetables, fruits, selenium, foods containing folate and foods 

containing vitamin D.  

Table 1. 
   

Diet, physical activity and colorectal cancer risk:  Findings from WCRF/AICR expert report  
 

 Decreases Risk Increases Risk 

Convincing: Physical activity * Red meat * 

Processed meat * 

Alcoholic drinks (men) * 

Body fatness * 

Abdominal fatness * 

Adult attained height 

Probable: Foods containing dietary fiber * 

Garlic 

Milk 

Calcium * 

Alcoholic drinks (women) * 

Limited- 

suggestive 

Non-starchy vegetables * 

Fruits * 

Foods containing folate 

Foods containing selenium 

Fish 

Foods containing vitamin D 

Selenium 

Foods containing iron 

Cheese 

Foods containing animal fats 

Foods containing sugars 

 

Source:  WCRF/AICR, 2011 

* Recommendations from the American Cancer Society 
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Conflicting Evidence for Fruits and Vegetables 

The AICR/WCRF Panel’s conclusions that the evidence is limited-suggestive for non-

starchy vegetables and fruits contradict conventional wisdom and the recommendations put forth 

by the ACS.  Therefore, further discussion and explanations of possible alternative answers are 

warranted.  When drawing conclusions from these findings, it is important to take into 

consideration research conducted since the reports were published, alternative methods for 

analyzing these data, and the limitations of epidemiological studies on dietary intake. 

The AICR/WCRF reports published in 2006 and 2011 stated there is substantial evidence 

that fruits and vegetables are protective in decreasing CRC risk, but the results are inconsistent.  

In the 2006 report, a comparison of groups with the highest vegetable intakes against those with 

the lowest intakes was suggestive of an association, but a meta-analysis of cohort studies did not 

provide evidence.  No clear evidence of an overall association between fruit consumption and 

CRC was found, but over half of these studies showed a decreased risk of CRC with increased 

fruit intake.  When the data were stratified by sex, a statistically significant decreased risk was 

found among women with increased fruit intake, but no associations were found among men 

(AICR/WCRF, 2006).  In the 2011 AICR/WCRF report, the summary estimates from meta-

analyses of the new studies and previously identified papers did not reach conventional levels of 

statistical significance, although they were in the direction of decreased risk (AICR/WCRF, 

2011).  A pooled analysis cited in the report of 5,828 CRC cases among 756,217 participants in 

14 cohort studies followed for 6 to 20 years demonstrated a non-significant decreased risk for 

individuals who consumed the most non-starchy vegetables and fruits (Koushik, et al. 2007).   

While these reports represent an important body of literature and the opinions of world 

leaders in the field of nutritional epidemiology, the findings on fruits and vegetables should be 
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interpreted with caution.  A recent meta-analysis by Aune et al. (2011) drew different 

conclusions based on how the data was interpreted.  As they pointed out, prior analyses have 

assumed a linear relationship between fruit and vegetable consumption and CRC.  Similar to 

previous studies, they did not find an association when a linear relationship was examined in a 

meta-analysis of 19 prospective studies.  However, a highly significant association was found 

when a non-linear relationship was modeled using fractional polynomials.  Benefit was found 

when fruit and vegetable intake was increased above a threshold of 100 grams per day, but little 

additional benefit was found with higher levels.  In addition, failure to consume a minimum level 

was considered a modest risk factor.  This meta-analysis also found differences between tumor 

sites, where higher intakes of fruits and vegetables were not associated with rectal cancer, but 

modest and significant associations were found in reducing colon cancer.  Therefore, prior 

studies that were not able to distinguish cancers by tumor site may not have been able to detect 

associations (Aune et al., 2011). 

Recent systematic reviews by Magalhães, et al. (2011) and Yusof, et al. (2012) utilized a 

dietary pattern approach, rather than a food group approach, and found fruits and vegetables 

decreased CRC risk when analyzed as part of a healthy dietary pattern.  In a systematic review 

by Magalhães, et al. (2011), a western dietary pattern was comprised of red meat, processed 

meat, potatoes, refined grains, sweets and high fat dairy.  A healthy dietary pattern included 

vegetables, fruits, poultry, fish, whole grains and low-fat dairy.  Results indicated that risk of 

CRC was significantly higher for those with the western pattern and significantly lower for those 

with the healthy pattern.  As the authors pointed out, the relation between dietary patterns and 

CRC was not formally assessed in the AICR/WCRF analysis, and only seven of the 16 studies in 

the Magalhães, et al. study were included in the AICR/WCRF report (Magalhães, et al., 2011).  
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In a systematic review by Yusof et al. (2012) a similar combined food approach was used by 

analyzing studies that used the principal component factor analysis method to identify dietary 

patterns.  The results indicated that a healthy diet composed of vegetables, fruits, fish and poultry 

was protective for CRC (Yusof, et al., 2012).   

There are also limitations to epidemiological studies that influence conclusions on the 

associations between any dietary factor and CRC.  Challenges with measuring dietary intake, 

differences in general intake patterns between cultures, different measures used by investigators 

to quantify high, moderate and low intakes, and potential methodological biases may have 

contributed to inconsistent results.  As Lee and Chan (2011) point out, in case control studies, 

patients with cancer are more likely to recall dietary behaviors perceived as unhealthy, and 

healthy dietary patterns among individuals in the control group are typical of health-conscious 

individuals who are willing to participate in research (Lee & Chan, 2011).  The AICR/WCRF 

Panel stated that differences in findings between men and women may be due to the protective 

effect of hormone replacement therapy in postmenopausal women, or due to poor diet reporting 

by men (AICR/WCRF, 2006). 

There are clear limitations to research that have likely lead to conflicting results on the 

association between CRC with fruit and vegetable intake.  Non-linear statistical analysis, 

differentiation between cancer sites (colon versus rectum) and the synergistic effects of healthy 

dietary pattern are examples of alternative methods to study these relationships that need further 

investigation.  Some authors have suggested the benefits of fruits and vegetables have been 

demonstrated for the prevention of other chronic diseases, and therefore even if the benefit in 

CRC prevention is minimal, general recommendations for the health of the public should 

continue to include higher intakes of fruits and vegetables (Lee & Chan, 2011).  
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The authors of the AICR/WCRF reports also discussed the limitations of research that 

attempts to dissect the potential benefits of fruits and vegetables.  They emphasized there are 

many components of fruits and vegetables that could provide a protective effect, including fiber, 

carotenoids, selenium, folate, glucosinolates, dithiolthiones, indoles, flavonoids, phytoestrogens, 

allylsulphides, coumarins, ascorbate, chlorophyll and flavonoids.  The relative importance of 

each constituent is difficult to unravel and any protective effect is likely the results of several 

factors combined (AICR/WCRF, 2006). 

Non-Modifiable Risk Factors 

Risk for developing CRC increases with certain heredity and medical factors, including 

family history of CRC and/or polyps, personal history of chronic inflammatory disease (e.g. 

irritable bowel syndrome or Crohn’s disease), and personal diagnosis of Type 2 diabetes.   

Individuals with a first degree relative who has had CRC, including parent, sibling or offspring, 

are two to three times more likely to develop CRC (Butterworth et al., 2006; Johns & Houlston, 

2001). 

Family history of medical conditions such as Lynch syndrome and familial adenomatous 

polyposis (FAP) also increase risk significantly (ACS, 2012a).  Lynch syndrome is the most 

common genetic condition, accounting for 2 to 4 percent of all CRC cases, with CRC risk as 

high as 80 to 90 percent in these individuals (Lynch & de la Chapelle, 2003).  FAP is the second 

most common genetic syndrome, with CRC risk as high as 100 percent without intervention 

(Jasperson, 2010). 

Advanced age is another important risk factor.  Ninety percent of new cases and 94 

percent of deaths occur in individuals age 50 and over.  From 2005 through 2009, the median age 

for CRC diagnosis was 69 years of age (NCI, 2012).  The number of individuals at risk for CRC 



  25    
 

 
     

is currently larger than in the past because the American population is aging (Benson, 2007).  

The risk for CRC begins to rise around age 40, and the incidence increases sharply by age 50.  In 

the U.S., 92% of CRC cases are among individuals age 50 or older (ACS, 2011a).  For 

individuals with an inherited genetic predisposition, there is increasing likelihood that cells will 

develop genetic defects as people age (WCRF/AICR, 2007).  While risk increases with advanced 

age, it is important to recognize that cancer is not an inevitable process of aging because 

environmental factors clearly play a role in the etiology, as discussed above. 

There are also gender differences and increased CRC risk among specific racial and 

ethnic groups.  CRC incidence and mortality is 35 to 40% higher in men than women for reasons 

that are not completely understood (Murphy et al., 2011).  This phenomenon may reflect 

hormone differences, as evidenced by the protective effects of estrogen replacement therapy in 

postmenopausal women (Nussler, et al., 2008).  Blacks are particularly at high risk, likely 

stemming from complex social and environmental factors as discussed above.  Individuals of 

Ashkenazi Jewish descent also have increased risk which can be explained by genetic factors 

(Barchana, Liphshitz & Rozen, 2004; Locker & Lynch, 2004). 

Pathogenesis 

CRC develops from normal epithelial tissue, and it is believed to originate from within 

the stem cells of individual anatomic units known as colonic crypts (Wargovich, 2006).  Normal 

cell division involves the splitting of one cell into two daughter cells.  Each time this process 

occurs there is potential for error in deoxyribonucleic acid (DNA) replication.  DNA is 

constantly susceptible to damage from exogenous environmental factors and the products of 

normal intracellular metabolism. Mutations can result in non-functioning genes, or proteins with 

altered amino acid sequences that can change the function of cells.  Under normal circumstances, 
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built-in cellular mechanisms for DNA repair often prevent mutations from occurring.  Dietary 

components have been implicated in the formation of mutations, expression of genes and the 

repair of DNA damage (WCRF/AICR, 2007). 

While the majority of genetic alterations are harmless, there are 15 driver mutations that 

are thought to be implicated in CRC carcinogenesis.  These mutations affect DNA stability, 

proliferation, migration, differentiation, repair, adhesion and cell death (Wargovich, 2006).    

CRC carcinogenesis is often caused by mutations and deletions of key regulatory genes, resulting 

in sequential genetic and epigenetic alteration.  Interactions between different DNA and 

chromatin modifications result in different types of CRC, each with a distinct etiology and 

prognosis (van Engeland, 2011).  Early histopathologic lesions are known collectively as 

aberrant crypt foci (ACF). 

Nearly all cases of CRC originate from a precursor lesion, a small clump of cells referred 

to as a polyp on the inner lining of the colon or rectum.  Polyps are common, and they occur in 

30 to 50 percent of adults (Charette, 2013).  The majority of polyps are benign, but some become 

malignant depending on the type of polyp present.  Disease progression typically occurs in 

stages, characterized by discrete intermediate precursor lesions, which may ultimately progress 

to metastatic disease (Bond, 2000).  

Hyperplastic polyps are the most common colon polyp, accounting for 80% of serrated 

polyps.  They are typically small in size (<5mm) and located in the distal section of the colon.  In 

the past, hyperplastic polyps were not considered precursors for most cases of CRC.  However, 

today it has been recognized that some hyperplastic polyps can become pre-cancerous, or 

indicate greater risk of developing adenomas and cancer, particularly those growing in the 
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ascending colon.  Recently, other distinct serrated polyps have been identified as potential pre-

cursors to the development of CRC (Sweetser, 2011).   

More than 95% of colorectal cancers develop from adenomous polyps (Stewart et al. 

2006).  These cancers start in cells that form glands that make mucus to lubricate the inside of 

the colon and rectum.  Adenomous polyps are common.  It has been estimated that one-third to 

one-half of the population will develop one or more adenomas in their lifetime (Bond, 2000; 

Schatzkin, et al., 1994).  However, only about 10 percent of adenomous polyps become 

cancerous (Levine & Ahnen, 2006). 

Dysplasia is another type of pre-cancerous condition in which the cells lining the colon or 

rectum appear abnormal but can become malignant over time.  Dysplasia is often found in 

individuals who have chronic inflammation within the colon, such as with Crohn’s disease or 

ulcerative colitis (ACS, 2012a).  Chronically inflamed tissues produce bioactive chemicals, 

including cytokines, lipoxygenase, cyclooxygenase and growth factors.  This environment can 

damage DNA, inhibit apoptosis (cell death) and induce the generation of new blood vessels 

which promotes cancer (WCRF/AICR, 2006). 

CRC develops slowly, usually over 10 to 15 years (Kelloff, et al., 2004; Kozura et al., 

1975).  As CRC grows, it invades the lining and wall of the colon and/or rectum.  When CRC 

spreads, cancer cells first invades nearby lymph nodes, and subsequently invade blood vessels.  

Once in the lymph nodes and blood vessels, cancer cells can then metastasize throughout the 

body via lymph and/or blood.  Through this process, cancer cells can move into the abdominal 

cavity and to other organs (ACS, 2011a). 
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Role of Nutrition in Pathogenesis 

The mechanisms in which foods, nutrients and diet-related factors likely increase CRC 

risk involve direct damage to colorectal tissues and/or cellular processes.  Injury may then result 

in DNA damage and mutations.  Most of the evidence for specific cellular mechanisms of CRC 

carcinogenesis is gained from in vitro and animal studies.  Therefore, the explanations for human 

cancer are based on hypotheses.  Epidemiological studies indicate that excessive consumption of 

red meat, processed meat, and alcoholic drinks, as well as high body fat percentage, and tall adult 

height increase CRC risk.  Laboratory studies with cell cultures and experiments with rodents 

provide explanations for why and how the process of carcinogenesis may occur.  Clinical human 

studies further corroborate these explanations and mechanisms through laboratory specimens that 

provide markers for physiological alterations when specific dietary components are manipulated.  

Red meat is thought to act as a carcinogen through several mechanisms.  One hypothesis 

is related to the heme content of red meat.  Heme provides a source of iron that produces nitroso 

compounds, which have the potential to damage tissues.  The porphyrin ring structure of nitroso 

compounds can cause erosion to the protective mucous layer of colorectal tissue which can then 

damage the surface of the epithelium (Cross, et al., 2010).  Another hypothesis is related to the 

high protein content of meat.  Protein ferments during the digestive process, resulting in 

metabolites such as ammonia, phenolic compounds and/or tryptophan that have all been shown 

to be carcinogenic (Windey, De Preter & Verbeke, 2012).   The high saturated fat content of red 

meat may also contribute to carcinogenesis through the promotion of inflammation via the 

production of prostaglandin E, and the modification of bile acid metabolism that alters gut flora 

composition in favor of a pro-oncogenic environment (Vargas & Thompson, 2012).  It is likely a 
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combination of all the factors mentioned above that collectively contribute to colorectal 

carcinogenesis from red meat, and not any one single factor.   

The preparation method and processing of meat is also thought to influence CRC risk.  

Processed meat has been implicated in CRC because it has added nitrate and nitrite that leads to 

the formation of nitroso compounds.  Nitrate and nitrite function as preservatives, as well as red 

color enhancers (Mirvish, Davis, Lisowyj, & Gaikwad, 2008).  When meats are cooked at high 

temperatures, potentially mutagenic heterocyclic aromatic amines (HCAs) and polycyclic 

aromatic hydrocarbons (PAHs) are formed (Cross, et al., 2010; Fu, et al., 2011).   

The exact mechanism through which heavy alcohol consumption causes increased risk 

for CRC is unclear, but three hypotheses have been proposed to explain how chronic ethanol 

exposure can lead to colorectal carcinogenesis.  One theory is related to specific pathways and 

oxygen production (via the modulation of detoxification enzymes) that form reactive species 

which interact with DNA and proteins.  Another theory is based on the oxidation of ethanol to 

acetaldehyde which can be genotoxic and form DNA adducts.  A third explanation draws on the 

fact that ethanol depletes tetrahydrofolate levels, which can thereby lead to hypomethylation, 

resulting in a folate-like deficiency (Vargas & Thompson, 2012; Stickel, 2002). 

Obesity is hypothesized to increase CRC risk and facilitate disease progression though 

several proposed mechanisms.  High body fat is associated with increased levels of circulating 

inflammatory mediators such as PCR, IL-6 and TNF alpha which can lead to insulin resistance 

and raised insulin levels.  Obese individuals have been shown to have altered steroid sex 

hormone activity, particularly increased free estradiol levels, which have a role in the growth of 

tumors.  There is also evidence that obesity is linked with CRC risk through excessive food 

intake, which leads to inflammation (Barone, et al., 2012).  
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Epidemiological research has demonstrated that adult height is associated with increased 

CRC risk, and this can likely be explained by the factors that lead to increased height.  Therefore, 

being tall in itself does not increase risk, but genetic, hormonal, nutritional and other 

environmental factors that influence linear growth from conception to the completion of adult 

attained height influence the development of CRC.  One possible influential factor is the 

exposure to insulin-like growth factor 1 (IGF-1) during the growth period.  IGF-1 can enhance 

tumor development by the stimulation cell growth and by the inhibition of apoptosis.  Dietary 

factors may influence insulin and IGF signaling, which therefore implicates nutrition as a 

contributing factor (Pollack, 2008).  Normally, the process of apoptosis provides a system for 

removing damaged or aged cells through autolysis (Clarke, et al., 2012).   

Role of Nutrition in Prevention 

Dietary factors that have a probable association with CRC prevention include fiber, 

garlic, milk, calcium, vegetables and fruits.  These factors play a role in the prevention of CRC 

through several potential mechanisms, including the enhancement of cell apoptosis and the 

detoxification of oxidized metabolites.  Similar to foods that increase risk, the mechanisms in 

which these foods prevent carcinogenesis can be speculated though in-vitro studies.  

 There are several beneficial effects of fiber that contribute to reducing CRC risk.  Fiber 

reduces intestinal transit time, thus reducing the exposure of the enterocytes to toxins.  In the 

colon, resistant starch and non-starch polysaccharides undergo bacterial fermentation, and as a 

consequence, short-chain fatty acids, including butyrate, acetate and proprionate are produced.  

Butyrate has been demonstrated to regulate apoptotic response to DNA damage.  In-vitro studies 

have demonstrated that it enhances apoptosis of genetically damaged cells, promotes cell 

differentiation and inhibits cell proliferation (Clarke, et al., 2012; Scharlau, et al., 2009). 
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Allicin, the biologically active component of freshly cut garlic has been shown to induce 

chemopreventive activities on cellular pathways, including intracellular redox regulation, 

maintenance of mitochondrial membranes and cell division (Xiao, Pinto, Gundersen, & 

Weinstein, 2005).  It reacts with free thiol groups rapidly and penetrates biological membranes, 

and it has also been shown to induce apoptosis via the activation of the transcription factor Nrf2 

(Nuclear erythroid-related factor-2).  Nrf2 has been established as a transcriptional regulator of 

antioxidant proteins, detoxifying enzymes and glutathione-generating enzymes (Bat-Chen, et al., 

2010).  As discussed above, apoptosis prevents the growth and proliferation of cancerous cells.  

Antioxidant proteins protect cells from damage by free radicals, and therefore prevent damage 

from occurring that could have potentially led to cancer.  

Fruits and vegetables likely reduce CRC risk through the action of their component 

substances.  For example, fruits and vegetables are good sources of fiber, which likely prevents 

CRC through the mechanisms described above.  Flavonols, a group of bioactive polyphenols 

present in fruits and vegetables have been shown to inhibit colorectal carcinogenesis by reducing 

inflammation through action on serum interleukin-6 (IL-6), a proinflammatory cytokine (Bobe, 

et al., 2010).  Resveratrol and related stilbenes, constituents of grapes and other small fruits 

function as anti-oxidants, and likely induce apoptosis and inhibit activated immune cells 

(Rimando & Suh, 2008).  Other beneficial chemicals found in fruits and vegetables include beta-

carotene, phenethyl isothiocynate and sulforaphane have also been shown to induce apoptosis 

(Yun, Afaq, Khan & Mukhtar, 2009).  

National Dietary Recommendations for Prevention: 

The ACS and the AICR have put forth dietary recommendations for the public to use as 

guidelines to prevent CRC.  Table 2, first introduced in chapter 1, compares specific 
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recommendations.  This information is available online, in educational pamphlets, and through 

the media, including television and the press.  The AICR has made recommendations for red 

meat, processed meat, alcoholic beverages, fiber and body weight (WCRF/AICR, 2010; AICR 

2011).  The ACS has made recommendations for red meat, processed meat, fruits, vegetables, 

whole grains, avoidance of cooking at high temperatures, alcoholic beverages and body weight 

(ACS, 2013; Kushi, et al., 2012). 

 

Table 2. 
 

Diet-related recommendations for colorectal cancer prevention from the American Institute for 

Cancer Research and the American Cancer Society 
 

 
  

AICR 
 

  

ACS 
 

 

Red Meat 
  

Eat no more than 18 oz., cooked 

weight per week 
 

  

Limit 
 

 

Processed Meat 
 

 
 

Avoid  
 

Limit  

 

Alcoholic Drinks 
  

Avoid. For those who drink, 

limit to: < 2 per day for men,  

< 1 per day for women 
 

  

For those who drink, limit to: 

 < 2 per day for men, < 1 per 

day for women 

 

 

Fiber/Whole Grains 
  

Eat more fruits and vegetables 

for fiber content (encouraged for 

general cancer prevention) 
 

  

Choose whole grains instead 

of refined grain products 

 

 

Fruits and 

Vegetables 

  

Eat more (encouraged for 

general cancer prevention, but 

states limited evidence for CRC) 
 

  

Eat at least 2.5 cups per day 
 

 

Cooking at high 

temperatures 
 

 
 

No recommendations  
 

Avoid  

 

Body Weight  
 

Be as lean as possible without 

becoming underweight 
 

 
 

Maintain a healthy body 

weight 

 

 

 

Conflicting and inconsistent findings from epidemiological studies have prevented the 

National Cancer Institute (NCI) from developing specific dietary recommendations for CRC 
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prevention.  Excessive alcohol consumption and obesity are the only intake-related factors stated 

by the NCI to have sufficient evidence that increase CRC risk (NCI, 2012).  However, the NCI 

does encourage a dietary pattern that is low in fat, and high in fiber, fruits and vegetables as a 

measure of prevention for cancer in general.   

Prevention through Screening 

Screening has the potential to prevent CRC because detection and removal of polyps can 

prevent cancer from occurring.  Colonoscopy and fecal occult blood tests are the most commonly 

recommended screening tests in the U.S.  Colonoscopy is a procedure that uses a long, flexible 

lighted tube with a small video camera to view the inside of the colon and rectum.  During this 

process, if polyps are detected, they can be removed, thus preventing cancer from developing in 

the first place.  Biopsies can also be taken to analyze abnormal-looking cell tissue.  Fecal Occult 

Blood Testing (FOBT) involves placing a stool smear on a card, and chemicals in a laboratory 

setting will detect hidden blood, which is a clinical symptom of CRC.  Fecal immunochemical 

tests (FIT) is similar, but unlike the FOBT there are no food or medication restrictions.  A 

positive finding of blood from these stool tests indicates the individual requires further testing 

(e.g. colonoscopy) to determine if in fact the diagnosis is CRC. 

National organizations all recommend screening in some form, but the approaches and 

specific guidelines differ.  The ACS and NCI advocate regular asymptomatic CRC screening as 

the best immediate strategy for prevention.  The U.S. Preventive Services Task Force (USPSTF) 

advocates any screening test is beneficial, rather than not screening (USPSTF, 2008).  

In 2008, the ACS updated the CRC screening guidelines in collaboration with a multi-

society task force and the American College of Radiology.  These guidelines distinguish between 

screening tests that detect both cancer and polyps, and those that just detect cancer (ACS, 2012a; 
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Levin et al., 2008).  Screening for individuals at average risk is recommended at age 50.  In sum, 

the ACS recommendations for tests that find polyps and cancer should include one of the 

following:  Flexible sigmoidoscopy every 5 years, colonoscopy every 10 years, double-contrast 

barium enema every 5 years or CT colonography (virtual colonoscopy) every 5 years.  

Recommendations for tests that mainly find cancer include:  Fecal occult blood test (FOBT) 

every year, fecal immunochemical test (FIT) every year or stool DNA test (sDNA) (ACS, 

2011a).  When screening is done at recommended intervals, the likelihood increases that cancer 

will be detected at an earlier stage.  However, only 39 percent of CRC cases are diagnosed in the 

early stages, which is partially due to underutilization of screening (ACS, 2012a).   

Symptoms 

During the early stages, CRC typically does not have symptoms.  In advanced disease, 

symptoms may include changes in bowel habits, abdominal cramping, blood in stool and rectal 

bleeding.  As a polyp becomes larger, it can obstruct the intestine or it can bleed.  Weakness may 

also occur if blood loss leads to anemia.  A change in bowel habits may occur including 

constipation and diarrhea.  If a polyp is large enough to cause a bowel obstruction, there may be 

nausea, vomiting and severe constipation (ACS, 2012a).   

Treatment and Prognosis 

The prognosis for CRC is good if caught early.  For localized cancers surgical removal of 

the tumor may be curative.  For patients with cancer that has penetrated the bowel wall and/or 

lymph nodes, chemotherapy may be given alone or in combination with radiation therapy.  The 

survival rate at 1-year, 5-years and 10-years is 83 percent, 64 percent and 58 percent, 
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respectively.  When CRC is detected early, before metastasis has occurred, the 5-year survival is 

90 percent (ACS, 2012a).   

Patient Burden 

CRC causes tremendous social, emotional and financial burden for patients and families.  

Common expenses include hospital bills, cost of procedures, travel and parking associated with 

medical appointments, increased household bills and new clothing (O’Céilleachair, et al., 2012).  

The decreased or limited ability to work decreases financial resources.  The required informal 

care placed on family members and emotional drain often leads to increased stress and economic 

strain.  Fear, anger, anxiety and depression have been reported (Worster & Holmes, 2009; 

Cotrim & Pereira, 2008).  Research suggests that the financial cost and emotional impact are 

inter-related.  The emotional burden often leads to further cost due to hindrance in the ability to 

effectively manage resources (O’Céilleachair, et al., 2012).   

National Economic Burden 

The increased aging population trends in the U.S. indicate that CRC cases are anticipated 

to increase.  Consequently, the economic burden is expected to be substantial.  The projected 

cost of colorectal care in the U.S. for initial, continuing and final year of life for 2020 are $5.11 

billion, $3.77 billion, $4.19 billion (Yabroff, et al., 2007).  Reducing CRC incidence and 

mortality has therefore become a high priority of national health promotion organizations. 

Sources of Information on Diet and Prevention 

Information on diet and CRC prevention is available to the public in variety of print and 

visual media, but more information is found on the internet than any other source.  

Recommendations are posted on the ACS and the AICR websites, and the NCI provides a link to 
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the Centers for Disease Control and Prevention (CDC) website for information on the 

relationship between diet and health, specifically the importance fruits and vegetables.  Other 

popular consumer websites, such as Web MD, livestrong.com and the online Mayo Clinic have 

posted articles on diet and CRC prevention.  Articles on this topic can also be found on websites 

associated with popular health-related television shows, such as Dr. Oz and The Doctors.   

Diet and CRC prevention has been covered on television news stories and printed news 

articles; and patients may also learn this information from their physicians.  News stories have 

been aired on diet and CRC prevention over the past five years on ABC, CBS, FOX and NBC 

stations.  Newspaper articles and magazines, such as the American Association for Retired 

Persons have published articles targeting individuals over the age of 55.  The ACS and AICR 

have pamphlets available addressing dietary recommendations and CRC prevention for 

physicians to distribute to patients.  Patients may also learn about CRC prevention and diet from 

their physician through counseling.  

Defining Belief in Nutrition and Health Promotion Research 

It is important to distinguish beliefs from knowledge.  In the field of health promotion 

and nutrition education, knowledge provides behavioral capabilities, both instrumental 

knowledge and skills.  One type of knowledge is food and nutrition information, such as the 

United States Department of Agriculture’s My Plate guidelines, or how to read a food label.  

Procedural knowledge includes how to do something or make decisions to solve cognitive tasks 

so that this information can be evaluated and integrated into an individual’s routine.  In other 

words, the how-to knowledge and skills needed to engage in targeted health promoting 

behaviors.  These factors encompass the cognitive domain of learning (Contento, 2011).   
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In contrast, beliefs involve personal meanings and perceptions, not just the acquisition of 

factual information or skills.  In the field of health promotion and nutrition education, beliefs 

refer to the perceived benefits of choosing certain foods or personal meanings given to certain 

foods or practices.  This includes cultural beliefs that influence what, where and when foods are 

eaten.  Beliefs may encompass the cognitive or affective domains of decision-making to 

influence behavior (Contento, 2011).   

Belief Constructs in Health Promotion Theoretical Frameworks 

Beliefs are important facilitators of decision-making and action, and therefore beliefs 

have been incorporated into several theoretical frameworks in health promotion and nutrition 

education, in part to explain how and why behavior change occurs.  The Health Belief Model, 

Theory of Reasoned Action, Theory of Planned Behavior, Social Cognitive Theory and the 

Transtheoretical Model are examples.  In this section, the ways in which contemporary health 

education theories explain how beliefs influence dietary behaviors are summarized.  

The Health Belief Model integrates perceptions and beliefs as primary motivators of 

health related action.  Constructs related to beliefs include perceived severity, susceptibility, 

threat or risk and barriers.  Perceived severity includes beliefs about the severity or 

consequences of the health condition, disease and/or illness.  Perceived susceptibility is the belief 

in personal likelihood of contracting the health problem or issue.  Perceived threat combines 

perceived severity and susceptibility.  Perceived benefits are personal opinions of whether a 

given behavior or action will be effective in reducing the risk of contracting an illness or getting 

a particular health problem.  For example, can eating fruits and vegetables prevent cancer?  

Perceived barriers are physical and/or psychological challenges and obstacles to perform a 
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behavior.  Examples include cost, inconvenience and accessibility.  Individuals weigh the costs 

versus the benefits of action before taking action (Contento, 2011). 

In the Theory of Planned Behavior, beliefs and expectations that a behavior will lead to 

certain outcomes are termed outcome expectations or outcome beliefs.  Outcome expectations 

can be personally meaningful, such as self-evaluation or social outcomes, and they can also be 

health-related based on diet and disease-related scientific evidence.  They can be positive or 

negative, affective or cognitive.  For example, I will feel proud of myself if I lose weight is a 

positive affective outcome.  A low fat diet will reduce my risk of cancer, is an example of a 

positive cognitive-based outcome.  I will be disappointed with myself if I gain weight is an 

example of a negative cognitive outcome.  Underlying beliefs about the outcomes of behavior 

and the value ascribed to these outcomes will influence whether an individual is positively or 

negatively inclined toward a given behavior.  According to the Theory of Planned Behavior, the 

beliefs about the expected behavioral outcomes mediate behavioral intention through the 

formation of attitudes, thus motivating behavior (Contento, 2011). 

According to Social Cognitive Theory, people’s actions are based on their perceptions of 

reality, and not solely on objective reality.  One key psychological determinant of behavior 

incorporated in this theoretical framework is outcome expectations, which have been defined as: 

beliefs about the likelihood of various outcomes that might result from the behaviors that a 

person might choose to perform, and the perceived value of those outcomes (McAlister, Perry, & 

Parcel, 2008).  Self-evaluative outcome expectations are considered particularly important.  

Behavior change is purportedly influenced by an individual’s anticipation of how they will feel 

about themselves whether or not they engage in a certain behavior.  The concept of outcome 
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expectations in Social Cognitive Theory corresponds to the concept social norms in the Theory 

of Planned Behavior and the Theory of Reasoned Action. 

The Transtheoretical Model posits that behavior change occurs when the anticipated 

benefits (pros) of a certain behavior outweigh the costs (cons).  The cons are the costs of 

changing, and pros are the beliefs about the anticipated benefits of changing.  This concept is 

similar to the perceived benefits and barriers constructs in the Health Belief Model, and the 

outcome expectations construct in the Theory of Planned Behavior and Social Cognitive Theory.  

The Transtheoretical Model contends there are two mediators of change, including (1.) 

decisional balance based on the pros and cons of implementing a behavior, and (2.) self-efficacy. 

Behavior change is purported to occur through a series of five stages based on an individual’s 

readiness to change.  When the anticipated benefits (pros) of a certain behavior outweigh the 

costs (cons), an individual moves into the preparation and action stages (Contento, 2011).    

Research on Beliefs, Diet and Colorectal Cancer Prevention 

Fourteen published studies were identified that investigated beliefs about CRC 

prevention.  Three had a quasi-experimental design with health education sessions on CRC 

prevention and pre/post intervention surveys (Causey et al., 2011; Greenwald, 2006; Ueland, et 

al., 2006).  The others had a cross-sectional design with surveys, interviews or focus groups.  

Beliefs and attitudes about CRC screening were the main focus of the majority of these studies, 

but beliefs about general preventive measures and the causes of CRC were included in the data 

collection.  One study assessed dietary intake, but diet was compared to perceived risk, not with 

beliefs about CRC prevention (Robb, Miles, & Wardle, 2007).  Studies that only addressed 

beliefs about CRC screening as a preventive measure, and not prevention and/or causal factors in 

general were excluded from this analysis.  Most of these studies had very small sample sizes of 



  40    
 

 
     

less than 45 participants, and they were designed to generate pilot data.  Only one selected 

participants by random sampling (Wang, Miller, Egleston, Hay, & Weinberg, 2010).  

The inclusion and exclusion criteria in these studies varied.  Six investigated the beliefs 

of Black, Hispanic or Chinese individuals who were born outside the continental U.S. (Choe, et 

al., 2006; Diaz, et al., 2011; Fernandez, et al., 2008; Francois, et al., 2009; Goldman, Diaz, & 

Kim, 2009; Gwede, et al., 2011).  One focused exclusively on African American women (Busch, 

2003), and four had predominately Caucasian samples (Causey & Greenwald, 2011; Greenwald, 

2006; Robb, Miles & Wardle, 2007; Ueland, Hornung, & Greenwald, 2006).  All the studies, 

with the exception of one, had participants who were 45 or 50 years of age and above.  Three 

studies excluded individuals who were symptomatic (Francois, et al., 2009; Shokar, Vernon & 

Weller, 2005; Wang, et al., 2010), and two excluded those with a history of cancer (Diaz, et al., 

2011; Francois, et al, 2009).  The majority of the studies recruited individuals from the public 

without regard to symptoms or prior history of cancer.     

Qualitative and quantitative methods were utilized to study beliefs about CRC causes, 

prevention and risk.  Eight studies used qualitative methods, including four with focus groups 

(Busch, 2003; Diaz, et al., 2011; Fernandez et al., 2008; Francois, et al., 2009); and four with 

one-on-one semi-structured interviews (Choe, et al., 2006; Goldman, Diaz, & Kim, 2009; 

Gwede, et al., 2011; Robb, Miles & Wardle, 2007).  In these studies, questions were asked in an 

open-ended format to elicit beliefs about the causes of CRC in the participants’ own words.  Five 

studies utilized quantitative survey methods with questions answered by Likert scales and/or 

choices such as a, b, c, d, etc. (Causey & Greenwald, 2011; Greenwald, 2006; Robb, Miles & 

Wardle, 2007; Ueland, Hornung, & Greenwald, 2006; Wang, et al., 2010).  Among those, one 
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had a sample that was 72% Caucasian (Wang, et al., 2010), and the other four had samples that 

that were greater than 97% Caucasian. 

Results from this small body of research indicate that food and diet-related habits were 

perceived as predominant causal and/or preventive measures for developing CRC, as indicated in 

Table 3.  Foods reported as causes and/or perceived risk factors for CRC in studies included: 

vegetables (Busch, 2003; Causey & Greenwald, 2011; Greenwald, 2006; Gwede, et al., 2011; 

Ueland, Hornung, & Greenwald, 2006), dietary fat (Busch, 2003; Choe, et al., 2006; Fernandez, 

et al., 2008; Goldman, Diaz, & Kim, 2009; Greenwald, 2006; Gwede, et al., 2011), meat (Choe, 

et al., 2006; Gwede, et al., 2011; Ueland, Hornung, & Greenwald, 2006), fiber (Fernandez, et al., 

2008; Goldman, Diaz, & Kim, 2009; Gwede, et al., 2011), chemicals/preservatives in food 

(Choe, et al., 2006; Francois, et al., 2009; Goldman, Diaz, & Kim, 2009), and burned food 

(Choe, et al., 2006).  Constipation also frequently perceived as a causal factor (Choe, et al., 2006; 

Diaz et al., 2011; Fernandez, et al., 2008; Francois, et al., 2009; Goldman, Diaz, & Kim, 2009; 

Gwede, et al., 2011; Robb, Miles & Wardle, 2007).  While several studies addressed broader 

issues, such as educational needs and/or other psychosocial factors influencing screening 

behaviors, only the components of research that investigated causal beliefs, attitudes and 

perceived risk of CRC are reviewed in this summary of literature. 
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Table 3.  
 

Published research on diet, beliefs and CRC prevention 

Publication Sample Study Design & Method  Results  

Busch, S., 

2003 

• n=13  

• All women 

• African American 

• Age 45-69 

• Setting:  Chicago 

• Cross-sectional 

• One focus group with open-

ended questions addressing 

beliefs about the causes of 

CRC 

• 85% expressed CRC could be prevented 

• Reported diet-related beliefs about the causes of CRC: 

Eating less vegetables, consuming fatty food, weight 

gain & alcohol consumption 

Causey, C. & 

Greenwald, B., 

2011 

• n=38  

• 32 women, 6 men 

• 97.2% Caucasian 

• Age 50-60 

• Setting:  Two 

small towns in 

Midwest U.S. 

• One-hour health education 

intervention on CRC 

prevention based on Health 

Belief Model (HBM)  

• Pre/post surveys 

• Participants rated their 

beliefs for CRC prevention 

statements on a 5-point 

Likert scale (1=do not 

believe, 5=strongly believe) 

Pre/post intervention mean Likert scores: 

• Believe CRC is preventable (Pre 4.2, post 4.8) 

• Perceived susceptibility for CRC (Pre 4.5, post 4.8) 

• Believe eating 7 or more fruits & vegetables per day can 

decrease risk for CRC (Pre 4.4, post 4.7) 

Choe, J.M., et 

al. 2006 

• n=30  

• 19 women, 11 

men 

• Chinese 

Americans 

• Age 50-79 

• Setting:  Seattle 

• Cross-sectional 

• Semi-structured individual 

interviews conducted in 

Mandarin or Cantonese 

• Open-ended questions 

addressed beliefs about the 

causes of CRC 

• Food was discussed most often as a cause of CRC 

• Excess meats & burned, fried and fatty foods were 

mentioned most frequently 

• Other food items mentioned included preserved food, 

alcohol & chemical additives 

• Traditional Chinese beliefs on foods promoting hot or 

cold imbalances on the body were discussed  

• Constipation was viewed as an intermediary step in 

developing CRC 

Diaz, J.A., et 

al., 2011 

• n=37  

• 19 women, 18 

men 

• All born outside 

continental US: 

Colombia, 

• Cross-sectional 

• Six focus groups were 

conducted in Spanish 

• Open-ended questions 

addressed perceptions of 

CRC risk factors based on 

• Nutrition and the digestive tract was one of three 

predominant CRC risk factor themes that emerged 

• Food was perceived as a risk factor for cancer in general 

& specifically CRC among nearly all participants 

• Factors related to nutrition & the digestive tract were 

most commonly provided explanations for CRC; 
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Dominican 

Republic, Puerto 

Rico 

• Age 45-80 

• Setting:  Rhode 

Island 

HBM, Precaution Adoption 

Model & Preventive Health 

Model  

however some explanations were erroneous, such as 

constipation increasing risk & dietary fat producing 

polyps 

Fernandez, 

M.E., et al., 

2008 

• n=92  

• 57 women, 35 

men 

• All Mexican, 

80.5% immigrants 

• Age > 50 

• Setting:  Southern 

Texas 

• Cross-sectional 

• Twelve focus groups were 

conducted in Spanish 

• Open-ended questions 

addressed beliefs about the 

causes of CRC 

 

Diet-related factors were among the common beliefs 

expressed about the causes of CRC, which included 

constipation, having hard stools, eating too much fat 

&eating too little fiber 

Francois, F., et 

al., 2009 

• n=45  

• 27 women, 18 

men 

• All Haitian 

immigrants 

• Age 41-83 

• Setting:  New 

York City 

• Cross-sectional 

• Six focus groups were 

conducted in Haitian Creole 

• Questions addressed beliefs 

about causes, risk factors & 

prevention for CRC 

• Majority did not know where the colon was or about 

CRC 

• Among those familiar with CRC, food/intake was a 

central focus of beliefs on the causes of CRC 

• Common diet-related beliefs on causes of CRC:  Bad 

digestion if food lingers in the stomach, using a 

microwave often, eating finger nails, eating any type of 

food that is not natural, constipation, germs/microbes & 

drinking alcoholic beverages  

Goldman, R.E., 

Diaz, J.A., 

Kim, I., 2009 

• n=147  

• 74 women, 73 

men 

• All born in 

Dominican 

Republic or 

Puerto Rico 

• Age > 18, with 

• Cross-sectional 

• Semi-structured individual 

interviews conducted in 

Spanish 

• Open-ended questions 

addressed beliefs about 

causes of CRC 

• Interviewees over age 40 voiced more input on the 

causes of CRC, in comparison to younger participants 

• Second most commonly identified category was food:  

- General notion of “bad food” was common, but many 

were not able to cite specific foods that contribute to 

CRC risk 

- Foods mentioned that contributing to CRC risk: High 

fat, low in fiber, spicy, coffee & alcohol 



     

 

 
 

4
4
 

Table 3.  
 

Published research on diet, beliefs and CRC prevention 

oversampling age 

> 40  

 

• Another common category was poor digestion leading to 

constipation:  Straining leading to hemorrhoids resulting 

in cancer & retention of feces in body leading to cancer 

Greenwald, B., 

2006 

• n=20  

• All women 

• Caucasian 

• Six participants > 

age 50 

• Setting: 

Midwestern city 

• Quasi-experimental 

• Intervention with pre/post 

survey based on HBM 

• One group health education 

session addressing CRC 

prevention was conducted 

• Participants rated their 

beliefs for CRC prevention 

statements on a 5-point 

Likert scale (1=do not 

believe, 5=strongly believe) 

• Post survey at 1-year 

follow-up 

Pre/post intervention mean Likert scores: 

• Believe CRC is preventable (Pre 3.58, post 4.95, a 

statistically significant effect, p<.0001) 

• Perceived susceptibility for CRC (Pre 3.60, post 4.45, a 

statistically significant effect, p=.0025) 

• CRC prevention and diet statements: 

- Believe eating 7 or more fruits & vegetables per day 

can decrease risk for CRC (Pre 3.8, post 4.7, a 

statistically significant effect, p=.0005) 

- Believe eating a low fat diet can decrease risk for CRC 

Pre 4.35, post 4.65, a statistically significant effect, 

p=.0298) 

Gwede, C.K., 

et al., 2011 

• n=62  

• 50-55% women in 

each subgroup 

• Three ethnic 

subgroups of 

blacks: African 

American, Haitian 

immigrants, 

English speaking 

Caribbean 

immigrants 

• Age: > 50 

• Setting:  Florida 

• Cross sectional 

• Community-based 

participatory research 

(CBPR) approach 

• Mixed methods to assess 

beliefs about causes & risk 

factors for CRC: 

- Qualitative semi-

structured individual 

interviews 

- Structured quantitative 

survey question read out 

loud 

 

 

• One-third indicated they did not know the causes of 

CRC or factors that increase risk 

• No major differences across the subgroups for perceived 

causes of CRC 

• One-third believed poor eating habits increases risk, 

including:  Lack of fruits or vegetables, low fiber intake, 

high fat intake, red meat consumption, fast food 

consumption 

• Other common perceived causes: 

- Indigestible food (processed or chemicals in food) 

- Constipation/poor bowel habits 



     

 

 
 

4
5
 

Table 3.  
 

Published research on diet, beliefs and CRC prevention 

Robb, K.A., 

Miles, A., 

Wardle, J., 

2007 
 

(Study #1) 

 

 

 

• n=648 

• 53% women, 47% 

men 

• 98% Caucasian 

• Age 45-67 

• Significantly 

more affluent than 

national average 

• United Kingdom 

• Cross-sectional 

• Questionnaires were mailed 

• One question addressed 

perceived personal risk of 

CRC, & was following by 

an open-ended question 

asking for specific reasons 

why they believed they were 

at risk 

• One question asked if food 

additives increase risk of 

CRC, with 5 Likert response 

options from strongly 

disagree to strongly agree 
 

* Diet assessment: Three 

items addressed intake on a 

typical day of red meat, 

fruits/vegetables & alcohol 

• Self-rated perceived CRC risk:  24.8% below average, 

66% average, 9% above average 

• Perceived risk-decreasing factors: 

- 64.9% mentioned at least one risk-decreasing factor 

- Diet was cited most frequently among all the factors 

mentioned, followed by family history and 

symptoms/general health 

• Perceived risk-increasing factors: 

- 18.6% mentioned at least one risk-increasing factor 

- Symptoms and general health were cited most 

frequently among all the factors mentioned, followed 

by family history, smoking & diet 

• Perceived risk was not significantly associated with 

belief that food additives increase risk  
 

* Healthy dietary behaviors were negatively correlated 

with perceived risk (p<.01) 

* Alcohol consumption was positively correlated with 

perceived risk, but this finding was not statistically 

significant  

Robb, K.A., 

Miles, A., 

Wardle, J., 

2007 

 

(Study #2) 

• n=18  

• 12 women, 6 men 

• 87.5% Caucasian 

• Ages 60-63 

• United Kingdom 

• Cross-sectional 

• Semi-structured individual 

interviews 

• Open-ended questions 

addressed personal 

perceptions of CRC and 

explanations of risk 

judgments 

 

 

 

• Participants mentioned more risk-decreasing factors than 

risk-increasing factors 

• Diet and bowel symptoms were among the three most 

commonly cited reasons for CRC risk judgments 
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Table 3.  
 

Published research on diet, beliefs and CRC prevention 

Shokar, N.K., 

Vernon, S.W., 

Weller, S.C., 

2005 

• n=30 

• 18 women, 12 

men 

• Caucasians, 

African 

Americans, 

Hispanics 

• Age 50-80 

• Cross-sectional 

• Group interview using free-

recall listing technique 

• Open-ended questions to 

elicit knowledge & beliefs 

about CRC 

• All groups mentioned diet as a risk factor for CRC: 9 

Caucasians, 2 African Americans, 2 Hispanics 

• All groups mentioned diet as a risk factor for cancer in 

general:  7 Caucasians, 4 African Americans, 6 

Hispanics 

 

Useland, A.S., 

Hornung, P.A., 

Greenwald, B., 

2006 

• n=31 

• 20 women, 11 

men 

• Caucasian 

• Age:  

- 20 < 50 years 

- 11 > 50 years 

• Setting:  

Midwestern city 

• Quasi-experimental 

• Intervention with pre/post 

survey based on HBM 

• One individualized 

education session for each 

participant on CRC 

prevention 

• Participants rated their 

beliefs for CRC prevention 

statements on a 5-point 

Likert scale (1=do not 

believe, 5=strongly believe) 

• Post survey immediately 

following intervention 

Mean Likert scores (pre/post intervention): 

• Perceived susceptibility: Pre 3.42, post 4.39, (a 

statistically significant effect, p<.0001)  

• Perceived benefit: Pre 3.68, post 4.58 (a statistically 

significant effect, p<.0001) 

• CRC prevention & diet statements:  

- Fruits and vegetables: Pre 3.87, post 4.71 (a 

statistically significant effect, p<.0001) 

- Red meat: Pre 3.39, post 4.10 (a statistically 

significant effect, p<.0001) 

- Healthy weight: Pre 4.65, post 4.81 (effect was not 

statistically significant, p=.0574) 

Wang, C., 

Miller, S.M., 

Egleston, B.L., 

Hay, J.L., 

Weinberg, 

D.S., 2010 

• n=228 

• All women 

• > age 18 

• 72% Caucasian 

• 15% Black 

• 9% Hispanic 

• Nationwide 

random selection 

• Cross-sectional 

• Web-based survey 

• 18-item Revised Illness 

Perception Questionnaire 

(IPQ-R) assessed causal 

beliefs for CRC 

• Diet was perceived as a risk factor for CRC among 

69.7% of the women   

• Diet was ranked the second most important cause of 

CRC with 12.4%, & aging was ranked third with 14.8% 

• Causal attributions varied by age, and women age 50 & 

older were more likely to endorse diet in comparison to 

younger women (p<.01). 



  47 

 
 

Research on beliefs, diet and CRC prevention - focus group method.  Studies that utilized 

focus groups to investigate beliefs about CRC prevention had participants who were African 

Americans, Mexican Americans, Puerto Ricans born outside the continental United States, or 

immigrants from other countries.  The countries represented included Colombia, the Dominican 

Republic, Mexico and Haiti.  Convenience samples or recruitment through local advertising in a 

specific geographic area were the means of selecting participants.  Findings revealed that some 

participants were unfamiliar with CRC and the associated risks.  In each of these studies, among 

those familiar with CRC, dietary factors were perceived as important contributors to developing 

CRC.   

In a study by Busch (2003), knowledge and beliefs about CRC prevention were explored 

during one focus group session with African American women using the Health Belief Model 

(HBM) framework.  The main objectives of this research were to determine whether preventive 

measures were sought and determine educational needs to increase screening.  Participants were 

African American women (n=13), age 45 to 69, who were recruited from a large church in 

Chicago.  Questions were open-ended, and included: What do you know about CRC?  What is 

your belief about the causes for CRC?  What is your likelihood of developing CRC?  Eight 

individuals expressed CRC could be prevented, but 38.5% had not heard about CRC.  Reported 

beliefs about factors causing CRC were: Eating less vegetables, consuming fatty food, smoking, 

family history, weight gain, alcohol consumption, less exercise, age 50 or older and stress.  Eight 

people reported CRC worried them (perceived risk).  Diet was therefore perceived as an 

important causal factor in the development and prevention of CRC (Busch, 2003). 

Diaz et al. (2011) explored attitudes and beliefs about CRC risk among Spanish-speaking 

Latinos utilizing the HBM, Precaution Adoption Process Model and the Preventive Health 
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Model frameworks.  Six focus groups of 6 to 10 people were stratified by gender and conducted 

in Spanish.  Participants (n=37) were from three countries/territories of origin, including: 

Colombia, Dominican Republic and Puerto Rico.  They were 45 to 80 years old, and all were 

born outside the continental U.S.  Nineteen were women and 18 were men.   

Three predominant themes of CRC risk emerged from the focus group sessions 

conducted by Diaz et al. (2011), including:  (1.) General cancer risks, such as genetics, age, 

stress, tobacco use and alcohol use, (2.) Nutrition and the digestive tract, and (3.) Sexual 

practices equating rectal sex with increased risk.  Food was perceived as a risk factor for cancer 

in general and specifically CRC among nearly all participants.  Factors related to nutrition and 

the digestive tract were most commonly provided explanations; however some answers were 

erroneous, such as constipation increasing risk and dietary fat producing polyps (Diaz, Goldman, 

Arellano, Borkan, & Eaton, 2011).   

Fernandez et al. (2008) conducted focus groups that addressed risk and preventive factors 

associated with CRC among Hispanics living in U.S. cities along the Texas-Mexico border.  The 

PRECEDE (Predisposing, Reinforcing and Enabling Constructs in Educational Diagnosis and 

Evaluation) Framework was utilized to guide and inform the study questions.  The main 

objective of this research was to investigate the utilization of preventive services identify barriers 

to CRC screening, and explore the facilitators and barriers to screening within a cultural context.  

The participants (n=92) were 35 men (38%) and 57 (62%) women of Mexican heritage, who 

were recruited through flyers that were placed in community settings.  Sixty-six (80.5%) were 

born in Mexico, and 16 (19.5%) were born in the U.S.  All were age 50 or older.  

In this study, twelve focus groups consisting of 5 to 10 people were stratified by gender, 

and conducted in Spanish at a local health clinic or community center.  A moderator’s guide was 
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developed following a needs assessment.  Questions covered knowledge about CRC and CRC 

screening, experiences with cancer and specifically with CRC, healthcare behavior and CRC 

screening behaviors.  The most common reported beliefs about the causes of CRC were 

constipation, having hard stools, eating too much fat, eating too little fiber, hemorrhoids, and 

suffering from a physical blow.  Participant responses therefore revealed that dietary factors were 

perceived as predominant causes of CRC (Fernandez, Wippold, Torres-Vigil, Byrd, Freeberg, 

Bains, 2008).  

Francois et al. (2009) explored knowledge and attitudes about CRC and CRC screening 

among Haitian immigrants.  The primary study objective of this research was to evaluate socio-

ecological and cultural factors influencing screening acceptance.  Participants (n=45) were 18 

men and 27 women greater than or equal to 40 years old living in New York City.  Inclusion 

criteria requirements included the ability to understand and speak Haitian Creole, asymptomatic 

for CRC and no personal or family history of CRC.  Recruitment was primarily through fliers 

placed in the community and through announcements on a local Haitian radio station.   

This team of researchers conducted six focus groups in Haitian Creole with 4 to 10 

individuals at a local Haitian community center.  Sessions were conducted separately for men 

and women.  CRC perception of causes and prevention questions were: What do you think causes 

colon cancer?  Who do you think is at risk for getting colon cancer?  Can colon cancer be 

prevented?  If so, how?  Findings revealed that the majority did not know where the colon was or 

about CRC.  Food was a central focus of their beliefs on the causes of cancer in general.  Among 

those familiar with CRC, food was a central focus of their beliefs on the causes of CRC.  

Common responses were:  Bad digestion if food lingers in the stomach, using a microwave often, 

eating finger nails, eating any type of food that is not natural, constipation and germs and 
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microbes.  Food was therefore a central focus of beliefs on the causes of cancer in general and 

CRC, but misconceptions about cancer and development were evident (Francois, Elysée, Shah, 

& Gany, 2009).   

Research on beliefs, diet and CRC prevention - semi-structured interview method.  Nearly 

all the studies that investigated beliefs about CRC prevention with semi-structured interviews 

had participants who had been born outside the continental U.S.  Only one study had a sample 

that was 88% Caucasian (Robb, Miles, & Wardle, 2007).  Participants were all chosen by 

convenience sampling such as a community health center patient population, or recruited from 

local community settings.  Findings revealed food was perceived as an important causal or 

preventive factor in the development of CRC.  When probed, some were not able to cite specific 

foods that contribute to CRC risk. 

 Choe et al. (2006) conducted semi-structured, open-ended interviews in a convenience 

sample of Chinese Americans to investigate beliefs about CRC prevention and screening 

modalities.  Participants (n=30) were men and women age 50 to 79 years old who were recruited 

from a community health center in Seattle, Washington.  During the interviews, food was 

discussed most often as a cause of CRC, with excess meats and burned, fried fatty foods 

mentioned most frequently.  Other food items mentioned included preserved food, alcohol and 

chemical additives.  Constipation was viewed as an intermediary step in the development of 

CRC, and traditional Chinese beliefs on foods promoting “hot” or “cold” imbalances on the body 

were also discussed.  These interviews therefore revealed that diet was perceived as an important 

influence on the development and prevention of CRC, but beliefs about colon cancer prevention 

differed from Western concepts of prevention (Choe, et al., 2006). 
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Goldman et al. (2009) investigated how factors in the social domains of Dominican and 

Puerto Rican immigrants influence their perspectives on CRC perceptions.  Participants (n=147) 

were adults age 18 or older, who were born outside the continental U.S., self-identified as either 

Dominican or Puerto Rican, and currently living in Rhode Island.  Participants were recruited 

from community venues such as Latino social service agencies, supermarkets, community health 

fairs, employment agencies and Spanish-language radio.  They were then selected by purposive, 

stratified sampling with oversampling of people over age 40.  The sampling scheme ensured 

representation of individuals who lived on the U.S. mainland for varying lengths of time, those 

employed and unemployed, and those living with and without children.  There were 

approximately equal numbers of men and women, as well as equal numbers of those from the 

Dominican Republic and Puerto Rico.   

In-person two-hour semi-structured interviews were conducted in Spanish using open-

ended questions that would elicit beliefs, attitudes and perceptions regarding self-care, health 

care, CRC prevention, and CRC screening.  Findings revealed that dietary factors were perceived 

as important causal factors in the development of CRC; however, the most commonly identified 

factor believed to cause CRC was sexual practices, particularly homosexual behavior.  The 

second most commonly identified category was food-related.  Although a general notion of “bad 

food” was common, many participants were not able to cite foods that contribute to CRC risk.  

Among those who discussed specific types of food, high fat, low in fiber, spicy, coffee and 

alcohol were mentioned most often.  Another common food-related category was poor digestion 

leading to constipation, which was believed to cause hemorrhoids and/or retention of feces in 

body that result in cancer.  Overall, the interviewees over age 40 voiced more input on the causes 

of CRC, in comparison to younger participants (Goldman, Diaz, & Kim, 2009). 
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In a study by Gwede et al. (2009), perceptions of CRC among African Americans, 

Haitian-born blacks and English speaking Caribbean-born blacks were investigated with semi-

structured interviews.  The main objective of this research was to determine if there were 

differences in CRC awareness, general attitudes, and perceptions of risk factors, causal factors 

and screening among these three diverse ethnic sub-groups of U.S. Blacks.  Participants (n=62) 

were men and women age 50 and older, who were African American, Haitian-born immigrants 

and English speaking Caribbean-born immigrants living in a medically underserved area in 

Hillsborough County, Florida.  All the foreign-born participants had lived in the U.S. for at least 

2 years.  Recruitment involved a community-based approach with referrals made from cultural 

advisors and community partners, as well as flyers distributed at social service centers, health 

centers, barbershops, grocery stores and ethnic restaurants.  Participants were then selected from 

those recruited with a purposive sampling strategy to insure similar representation based on age 

and country of origin from each subgroup. 

A Community-Based Participatory Research (CBPR) approach was implemented with a 

mixed methods qualitative and quantitative design.  Semi-structured, in-depth qualitative 

interviews and a structured quantitative survey included questions on perceived causes of CRC 

and risk factors.  Surveys were conducted at a location selected by the participants, such as a 

local library or their homes.  A research assistant of similar ancestry conducted the in interview 

by reading questions aloud.   

Findings revealed that dietary factors were commonly perceived as causal in increasing 

CRC risk among all three ethnic subgroups.  However, one-third indicated they did not know the 

causes of CRC or factors that increase risk.  One-third believed poor eating habits increases risk, 

including a diet lacking in fruits or vegetables, low in fiber, high in fat, as well as eating red meat 
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and fast food.  No major differences were noted across the subgroups.  Among all 3 subgroups, 

the perceived causes of CRC included unhealthy diet, red meat consumption, indigestible food 

(processed or chemicals in food) and constipation/poor bowel habits.  These findings 

demonstrated a need to explore black ethnic subgroup differences in a larger population (Gwede, 

Jean-Francois, Quinn, Wilson, Tarver, Thomas, et al., 2011). 

The objectives of a study conducted by Robb et al. (2007) were to explore personal 

perceived risk for CRC and reasons for risk attributions.  Participants had not received a CRC 

screening test previously, and they were recruited from two urban general medical practice 

offices.  Sixty patients were invited by letter, resulting in a sample of 18 individuals who agreed 

to participate. They were 60 to 63 years old, 87.5% Caucasian and 12 were women.   

Semi-structured interviews were conducted in-person in the participants’ homes for about 

40 minutes.  One question addressed perceived risk by asking:  Compared to others of the same 

sex and age, my chances of getting bowel cancer are: much below average; below average; 

average; above average; much above average.  Participants were also asked how they made 

their risk judgments.  Potential reasons were not given as prompts, but general prompts were 

given to encourage elaboration and explanation, such as: Why is that?  Can you tell me a little 

more about that?  Participants mentioned more risk-decreasing factors than risk-increasing 

factors.  The three most commonly cited reasons for CRC risk judgments were diet, family 

history and bowel symptoms (Robb, Miles, & Wardle, 2007).   

Shokar, et al. (2005) identified knowledge, attitudes and beliefs about cancer, CRC and 

screening test preferences in a sample of Caucasian, African American and Hispanic participants.  

The HBM was the guiding theoretical framework for this research.  Participants (n=30) were 

men and women drawn from a convenience sample recruited at a university-based family 
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medicine clinic.  They were 50 to 80 years of age.  Study inclusion criteria stipulated that they 

were asymptomatic and without history of cancer or current chronic disease. 

Data were collected through qualitative, open-ended interviews that lasted about 1 hour.  

Questions addressing beliefs and attitudes about CRC prevention were:  (1.) What are the causes 

of cancer/colorectal cancer?  (2.) What increases the risk of getting cancer/colorectal cancer? 

and (3.) What can a person do to prevent cancer/colorectal cancer?  For each question, follow-

up probes were used to facilitate participant’s recall.  During the interview, both the interviewer 

(principal investigator) and an observer recorded comments in the participant’s own words. 

Diet was mentioned as a CRC causal factor among all groups, but less frequently among 

racial/ethnically diverse participants.  Diet was cited among 9 (90%) of the Caucasian 

participants, whereas 2 (20%) of the African American and 2 (20%) of the Hispanic participants 

mentioned diet.  All groups also mentioned diet as a risk factor for cancer in general, including 7 

(70%) Caucasian, 4 (40%) African American, and 6 (60%) Hispanic participants.  This study 

was unique because it directly compared cancer attitudes, knowledge and beliefs between 

different racial and ethnic groups.  However, the very small sample size clearly limits 

generalizability (Shokar, Vernon, & Weller, 2005). 

Research on beliefs, diet and CRC prevention - structured quantitative survey method. 

Five studies utilized quantitative methods to assess beliefs about CRC.  In three studies, 

participants were asked to rate their beliefs with Likert responses on CRC prevention statements 

addressing general belief that CRC is preventable, belief that eating 7 or more fruits and 

vegetables per day decreases risk, belief eating a low fat diet decreases risk and/or belief that 

limiting red meat decreases risk (Causey & Greenwald, 2011; Greenwald, 2006; Ueland, 

Hornung, & Greenwald, 2006).  One study used the Revised Illness Perception Questionnaire 
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(IPQ-R) to assess causal beliefs for CRC (Wang, et al., 2010).  The samples in all these studies 

were greater than 70% Caucasian.  One had a sample that was randomly selected (Wang, et al., 

2010), the others had convenience samples.  Findings revealed dietary factors were perceived as 

important in influencing CRC causes, risk and/or prevention.   

Causey and Greenwald (2011) evaluated the effectiveness of an HBM-based CRC 

education session that was designed to increase awareness of the need for CRC prevention and 

screening.  The study design was a quasi-experimental health education intervention with a pre 

and post survey.  Participants (n=38) were 97.2% Caucasian, 84.2% female and 50 to 60 years 

old.  They were recruited from an assisted living center, an adult day care center and a 

community health center in two small Midwest towns.  The pre and post HBM intervention 

survey included statements about CRC prevention and had been previously validated.  

Participants rated their beliefs for statements on a 5-point Likert scale (1=do not believe, 

5=strongly believe).  The CRC prevention and diet statement was “I believed/believe I should eat 

7 or more fruits and vegetables per day,” (mean scores: Pre 4.4, post 4.7).  The perceived 

susceptibility or beliefs regarding the chances of getting CRC statement was I believed/believe I 

could get CRC, (mean scores: Pre 4.5, post 4.8).  The perceived benefit of CRC prevention to 

reduce seriousness of CRC statement was I believed/believe CRC is preventable, (mean scores: 

Pre 4.2, post 4.8).  In conclusion, the participants believed diet had a fairly strong influence on 

CRC development at baseline, which improved significantly following an HBM-based education 

session, thus further increasing their awareness of CRC (Causey & Greenwald, 2011). 

Greenwald (2006) evaluated an HBM-based community education program that was 

designed to promote awareness of CRC prevention and screening.  Participants (n=20) were all 

Caucasian women employed at an accounting firm in a mid-western city.  Six participants were 
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over the age of 50.  The intervention was one education session consisting of a power point 

presentation.  A validated pre and post intervention HBM survey consisted of statements about 

CRC prevention.  Participants rated their beliefs for statements on a 5-point Likert scale (1=do 

not believe, 5=strongly believe).  There were two CRC prevention and diet statements: (1.) I 

believed/believe I should eat 7 or more fruits and vegetables per day and (2.) I believed/believe I 

should eat a low fat diet.  Perceived susceptibility or beliefs regarding chances of getting CRC 

statement was assessed with the question:  I believed/believe I could get CRC. Perceived benefit 

of CRC prevention to reduce seriousness of CRC statement was determined by the question:  I 

believed/believe CRC is preventable.   

Based on the mean Likert scores at baseline, dietary factors were perceived as strong 

causal influences on CRC development.  The HBM-based education sessions were also effective 

in increasing awareness of CRC as evidenced by statistically significant improvements.  Pre and 

post mean Likert scores for the CRC preventive diet statements were:  (1.) Fruits and vegetables: 

Pre 3.8, post 4.7 (p=.0005), and (2.) Low-fat diet: Pre 4.35, post 4.65 (p=.0298).  For perceived 

susceptibility, the mean scores were: Pre 3.60, post 4.45, (p=.0025), and for perceived benefit the 

scores were: Pre 3.58, post 4.95 (p<.0001).  In conclusion, the participants in this study believed 

diet had a fairly strong influence on CRC development at baseline, and their awareness of CRC 

increased significantly following an HBM-based education session (Greenwald, 2006). 

Robb, Miles and Wardle (2007) conducted a study to examine correlates of perceived risk 

for CRC, describe reasons for risks judgments and explore relationships between a person’s 

standing on a given risk factor and perceived risk.  Participants (n=648) were patients of two 

primary care practices in South-West England who had not been screened previously for CRC.  

They were 45 to 67 years of age, 98% Caucasian and significantly more affluent than national 
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average.  Fifty-three percent were women and 47% were men.  Recruitment involved mailing 

1,056 questionnaires, and the 648 completed questionnaires that were returned by mail were 

included in the sample.   

Questions addressed by the research teach included perceived risk of CRC, dietary intake 

and perceived control of developing CRC.  The perceived risk question was: Compared to others 

of the same sex and age, my chances of getting bowel cancer are: much below average; below 

average; average; above average; much above average; have had bowel cancer.  The dietary 

assessment questions were: On a typical day how many servings of the following would you eat: 

fruit (fresh, frozen or canned); vegetables (including salad, but excluding potatoes); red meat 

(including beef, pork lamb).  One question addressed alcohol intake by asking: In a typical week 

how many units of alcohol would you consume?  One question addressed perceived control by 

asking:  There are things I can do to control whether I get bowel cancer or not, with response 

options:  Strongly disagree, disagree, not sure, agree, strongly agree.  Beliefs on diet and CRC 

prevention were not compared with dietary intake patterns. 

The results of this study indicated that belief in a diet-cancer relationship was common in 

this population.  Healthy behaviors (including dietary factors) were negatively correlated with 

perceived risk.  Alcohol consumption was positively correlated with perceived risk.  Risk-

decreasing factors were mentioned more often than risk-increasing factors.  Four hundred and 

thirteen (64.9%) mentioned at least one risk-decreasing factor, and diet was cited most frequently 

among all the factors mentioned, followed by family history and symptoms/general health.  One-

hundred fifty-two (23.9%) mentioned diet, 6 (0.94%) mentioned body weight and 14 (2.2%) 

mentioned alcohol consumption.   
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One-hundred eighteen (18.6%) participants mentioned at least one risk-increasing factor.  

Symptoms and general health were cited most frequently among all the factors mentioned, 

followed by family history, smoking and diet.  Among the risk-increasing factors mentioned, 

only 7 (1.1%) mentioned diet, 4 (0.63%) mentioned weight and 2 (0.31%) mentioned alcohol 

consumption.  Self-rated perceived risk was 24.8% below average, 66% average and 9% above 

average (Robb, Miles, & Wardle, 2007).  

Ueland, Hornung and Greenwald (2006) evaluated the effects of an HBM-based 

education session on CRC prevention and screening.  The study design was a quasi-experimental 

intervention with a pre and post survey.  Participants (n=31) resided in a mid-sized, mid-Western 

city, and most knew or were related to the researchers.  They were all Caucasian.  Twenty (65%) 

were women and 11 (35%) were men.  Only 11 individuals were age 50 or older, therefore the 

majority were less than 50 years old.  The survey and intervention was conducted at locations 

selected by the participants, typically in their homes. 

The survey instrument included statements on CRC prevention and components of the 

HBM.  Participants rated their beliefs for statements on a 5-point Likert scale (1=do not believe, 

5=strongly believe).  There were three CRC prevention and diet statements:  (1.) I 

believed/believe I should eat 7 or more fruits and vegetables per day, (2.) I believed/believe I 

should limit my intake of red meat, and (3.) I believed/believe I should maintain a healthy weight.  

Perceived susceptibility or beliefs regarding chances of getting CRC statement was assessed by 

asking:  I believed/believe I could get CRC.  Perceived benefit of CRC prevention to reduce 

seriousness of CRC was assessed by asking:  I believed/believe CRC is preventable.   

Based on mean Likert scores, dietary factors (fruits, vegetables and red meat 

consumption) were perceived as strong causal influences on CRC development.  The 
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intervention based on HBM components was also effective in improving CRC-related beliefs and 

attitudes.  Mean Likert scores (pre-post intervention) for CRC prevention and diet statements 

were:  (1.) fruits and vegetables: Pre 3.87, post 4.71 (a statistically significant effect, p<.0001), 

(2.) red meat: Pre 3.39, post 4.10 (a statistically significant effect, p<.0001), and (3.) healthy 

weight: Pre 4.65, post 4.81 (effect was not statistically significant, p=.0574).  Mean Likert score 

for perceived susceptibility were: Pre 3.42, post 4.39, (a statistically significant effect, p<.0001) 

Mean scores for perceived benefit were: Pre 3.68, post 4.58 (a statistically significant effect, 

p<.0001) (Ueland, Hornung, & Greenwald, 2006).  

Wang et al. (2010) described and compared beliefs and attributions about the causes of 

breast cancer and CRC among asymptomatic women (> age 18) in the general population.  

Participants (n=429) were selected randomly through random digit dialing from a national U.S. 

probability sample.  The study inclusion criteria stipulated that they were asymptomatic with no 

prior history of cancer and fluent in the English language.  These data were obtained through a 

web-based survey that addressed beliefs about CRC.  Of those completing the questions related 

to CRC (n=228), 7%) were Caucasian, 15% were Black, 9% were Hispanic and 4% were either 

multi-racial or other.  Fifty-four percent were age 45 or older.  Only results from the CRC survey 

group are summarized in this review.   

Causal attributions were assessed using an 18-item causal attribution subscale taken from 

the Revised Illness Perception Questionnaire (IPQ-R) (Moss-Morris, 2002).  These items 

included factors such as stress, heredity, bacteria, aging, diet, bad luck, etc.  Results indicated 

that diet was perceived as a risk factor for CRC among 69.7% of the women.  When asked to 

rank order the most important causes of CRC, heredity was ranked as the most important in 

44.7% of the women.  Diet was ranked the second most important with 12.4%, and aging was 
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ranked third with 14.8%.  It is important to note that causal attributions varied by age, and 

women age 50 and older were more likely to endorse diet in comparison to younger women 

(p<.01) (Wang, et al., 2010).   

Research on beliefs, diet and CRC prevention - summary of key findings, strengths and 

limitations.  Although these studies contribute to our understanding of beliefs about CRC 

prevention and diet, they have several clear limitations. The majority had very small sample 

sizes, and eight had samples ranging from only 13 to 62 individuals.  In five of the studies 

greater than 90% of the participants were Caucasian (Causey & Greenwald, 2011; Greenwald, 

2006; Robb, Miles, & Wardle, 2007; Shokar, Vernon, & Weller, 2005; Ueland, Hornung, & 

Greenwald, 2006).  The studies addressing immigrants and non-white samples were generally 

very small pilot studies with participants recruited from local community-based settings.  Focus 

groups and in-depth interviews are beneficial because they allow participants to voice their 

feelings and opinions in their own words, but they are limited in generalizability to a small 

number of individuals.  Only one study (Wang, et al., 2010) had a sample drawn from a national 

random probability sample with over 200 participants, but 164 (72%) were Caucasian, 34 (15%) 

were Black and only 20 (9%) were Hispanic.   

Unlike the studies that examined beliefs about general cancer prevention discussed in the 

section that follows, these studies did not compare beliefs about diet and CRC prevention with 

dietary intake patterns.  It is important to note that research on other cancer sites such as breast 

and prostate have compared beliefs about prevention with dietary intake. 
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Research on Beliefs, Diet and General Cancer Prevention 
 

Seven published studies were identified that addressed diet, beliefs and cancer prevention 

in general.  Table 4 summarizes data collection methods and key findings.  All of these studies 

assessed belief in a diet and cancer connection, and at least half of the participants believed that a 

connection exists.  Findings revealed beliefs about specific foods, including vegetables, whole 

grains, fruit, fat, alcohol, meats and sweets.  Only three studies compared diet-related beliefs 

with reported intake patterns, which demonstrated how beliefs influence diet (Harnack, et al., 

1997; Patterson, Kristal, & White, 1996; Sullivan & Klassen, 2007).  
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Table 4.  
 

Published research on beliefs and cancer prevention (non-site specific) 

Publication Sample Study Design and Method Diet Assessment Results 

Cotugna, N., 

Subar, A.F., 

Heimendinger, 

J., Kahle, L., 

1992 

• n=22,043 

• 1987 National 

Health 

Interview 

Survey 

• Nation-wide 

random 

selection  

• Cross-sectional 

• Interview with open-ended 

questions 

• Asked if they believed diet is 

related to disease &, if so, 

which 

• If cancer not mentioned, 

prompted: Do you think 

cancer may be related to what 

people eat or drink? If yes, 

asked to name specific foods 

• All asked to agree or disagree: 

There is very little a person 

can do to reduce his or her 

risk of getting cancer.   

None • 48% said cancer is related to diet, 

with whites more often (49.9%) than 

Hispanics (41.1%) & blacks 

(40.2%). 

• 72.9% agreed that cancer is related 

to what people eat and drink   

• Responses for foods to increase: 

Vegetables (44.9%), whole 

grains/fiber (27.6%), fruit (24.6%), 

and lower-fat meats (10.3%) 

• Responses for foods to decrease: 

High-fat meats (27.8%), fats 

(27.5%), alcohol (12.5%), 

sweets/snacks (10.6%), and additives 

(9.0%). 

• 22% agreed little could be done to 

reduce the risk of getting cancer   

Harnack, L., 

Block, G., 

Subar, A., 

Lane, S., 

Brand, R., 

1997 

• n=10,286 

• > age 18 

• 1992 National 

Health 

Interview 

Survey 

• Nation-wide 

random 

selection 

• Cross sectional 

• In-home interviews  

• Read statements about 

whether or not food and drink 

have an effect on developing 

disease and asked to 

agree/disagree, then asked to 

name specific diseases  

• Asked if cancer is related to 

food and drink 

• Asked if specific foods (read 

from a list) could reduce 

cancer risk 

68-item version 

of Block FFQ 

• Each belief construct was predictive 

of food and nutrient intake when 

controlling for covariables. 

• Education was the most consistently 

statistically significant interacting 

variable. For those with lower levels 

of education, knowledge and beliefs 

had less influence on dietary 

behaviors. 
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Palmquist, 

A.E., Upton, 

R., Lee, S., 

Panter, A.T., 

Hadley, D.W., 

Koehly, L.M., 

2011 

• n=390 

• 226 female, 164 

male 

• Age 18-83 

• 94% Caucasian 

• Have or at risk 

for Lynch 

Syndrome-

associated 

cancer 

• Convenience 

sample 

• Cross-sectional baseline 

survey data from prospective 

longitudinal study 

• Asked if they believed: cancer 

is a disease that is related to 

what people eat and drink 

(yes/no) 

• Asked: What dietary 

behaviors would be helpful if 

a person wanted to reduce 

their chances of getting 

certain kinds of cancer? 

Response choices were 

provided (e.g. fiber, additives, 

salt, vitamins, sugar, fat, fruits 

and vegetables) 

None • 76% said cancer may be related to 

what people eat and drink 

• Statistically significant differences 

between those who endorsed a link 

between diet and cancer and those 

who did not. 

• Reported dietary behaviors to reduce 

cancer: Eating more fruits and 

vegetables (77%), eating more fiber 

(73%), eating less fat (57%), 

avoiding food items with additives 

(52%), taking vitamins (47%), eating 

less sugar (28%), eating less salt 

(21%) 

Patterson, R.E., 

Kristal, A.R., 

White, E., 

1996 

• n=607 

• > age18 

• 96.9% 

Caucasian 

• Random sample 

of Washington 

State residents 

selected by 

random-digit 

dialing 

 

• Prospective (3-year) cohort 

study 

• Interviews by telephone 

• Asked if they believed there is 

an association between diet 

and cancer.  If yes, whether 

the association was strong, 

moderate or weak. 

• Asked if they could recall 

food recommendations by the 

NCI to reduce risk of cancer. 

If yes, probed for specific 

recommendations in an open-

ended format 

Asked at follow-

up if intake of 11 

foods had 

changed (6 foods 

high in fat, one 

low in fat, and 4 

high in fiber) 

 

46-item Quick 

Dietary Screen 

to assess % 

energy from fat 

and grams of 

fiber 

• Belief in diet-cancer connection: 

None or weak (35.8%), moderate 

(37.5%), strong (26.6%) 

• Knowledge of NCI diet 

recommendations: None or little 

(40.2%), fat or fiber goal (35%), fat 

and fiber goal (24.8%) 

• Belief in diet-cancer connection and 

knowledge of NCI dietary 

recommendations were statistically 

significant predictors of healthy diets 

(p<.05):  Strong belief in diet-cancer 

connection resulted in decreased 

fiber intake by 0.69 g, and decrease 
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 in energy consumed from fat by 1.20 

percentage points 

• Not believing in diet-cancer 

connection resulted in decreased 

fiber intake by only 0.57 g, and 

decrease in energy consumed from 

fat by only 0.21 percentage points 

Satia, J.A. & 

Galanko, J.A., 

2007 

• n=405 

• 56% women, 

42% men 

• African 

Americans 

• Age 18 to 70 

• Setting: North 

Carolina 

• Cross sectional  

• Questionnaire sent by mail 

• Asked whether they believed 

in a relationship between diet 

and cancer (yes, no), and if 

yes, was the association 

strong, moderate or weak 

 

• 13-item Block 

Fat Screener 

• 12-item Fat-

Related Diet 

Habits 

Questionnaire 

• 7-item NCI 

fruit and 

vegetable 

questionnaire 

 

• Belief in relationship between diet 

and cancer was 49% none/weak, 

29% moderate, 22% strong 

• Belief in relationship between diet 

and cancer was not associated with 

CRC screening behavior 

• Lower fat intake was associated with 

CRC screening behavior, but this 

was not statistically significant 

• Fruit and vegetable consumption 

was not associated with CRC 

screening behavior 
 

* Note: Beliefs on diet and cancer 

prevention were not compared with 

dietary intake patterns 

 

Sullivan, H.W. 

& Klassen, 

A.C., 2007 

• n=157 

• All women 

• African 

Americans 

• Age 20-50 

• Setting: 

• Two-year nutrition education 

intervention with baseline, 

post-intervention and follow-

up surveys 

• Face-to-face interview at each 

time point 

At each time 

point, three 24-

hour recalls, 

from which 4 

measures were 

obtained: 

• Majority agreed good nutrition can 

prevent cancer 

• Higher HEI score was associated 

with greater agreement that good 

nutrition can prevent cancer (p=.01). 

• Comparative health status, 
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Washington, 

D.C. 

• Participants rated agreement 

with statements on a scale of 1 

to 5 addressing specific foods 

and cancer risk, including 

fruits, vegetables & fat 

• Asked to list foods they 

believe could prevent cancer 

• Eight questions on fruit and 

vegetable purchasing, storage 

& preparation 

Healthy Eating 

Index (HEI) 

Score, total 

calories, % 

calories from fat, 

and total 

servings of fruits 

& vegetables 

experience with cancer and cancer 

worry were associated with attitudes 

• Those who listed any foods they 

believed prevent cancer had higher 

nutrition-related cancer prevention 

attitudes than women who did not 

list any foods (p<.05) 

• Belief in good nutrition as a measure 

to prevent cancer improved 

significantly between baseline, post-

intervention & follow-up. 

• Those whose diet & cancer 

prevention attitudes increased from 

baseline to post-intervention had a 

marginal decrease in percentage of 

total calories from fat in comparison 

to participants whose attitudes were 

consistently low. 

Thurman, N., 

Ragin, C., 

Heron, D.E., 

Alford, R.J., 

Andraos-

Selim, C., 

Bondzi, C., et 

al., 2009 

• n=215 

• 65% female, 

35% male  

• 74% African 

American, 20% 

Caucasian 

• Age > 18 

• Recruited from 

community 

settings in 

Virginia 

• Cross-sectional 

• Paper surveys were 

distributed 

• Assessment of cancer 

perception & risk factor 

knowledge based on one 

question asking participants to 

identify risk factors associated 

with cancer 

None 

 

• 48.2% African Americans & 62.2% 

Caucasians identified an association 

between diet & cancer risk 

• Belief in specific diet risk factors:  

- Obesity:  53% Caucasians, 46% 

African Americans 

- Unhealthy diet: 77% Caucasians, 

53% African Americans 

- Heavy alcohol consumption: 53% 

Caucasians, 45% African 

Americans  
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Research on beliefs, diet and cancer prevention (non-site specific) - comparison of beliefs 

with reported dietary intake.  Three studies compared diet-related beliefs about general cancer 

prevention (non-site specific) with reported intake patterns (Harnack, et al., 1997; Patterson, 

Kristal, & White, 1996; Sullivan & Klassen, 2007).  One study had a large national sample 

(Harnack, et al., 1997), one had 97 percent Caucasians (Patterson, Kristal, & White, 1996) and 

one had a sample of all African American women (Sullivan & Klassen, 2007).  Belief in a diet 

cancer connection was moderate to strong in at least 75 percent of the participants.  All three of 

these studies found beliefs about diet and cancer prevention were predictive of dietary patterns.    

Harnack, et al. (1997) examined the relationship of cancer prevention-related nutrition 

knowledge, attitudes and beliefs to dietary behavior in a nationally representative sample.  Data 

were analyzed from the 1992 National Health Interview Survey Cancer Epidemiology 

Supplement.  This dataset included questions on knowledge, beliefs and attitudes about cancer in 

general, as well as the Block 68-item version food frequency questionnaire to assess nutrient 

intake.  Beliefs about prevention of cancer at specific sites were not addressed.  Participants 

(n=10,286) were non-institutionalized adults.  Data were collected in-person in their homes by 

trained Census Bureau interviewers.     

The survey included four questions related to beliefs, general preventive measures and 

diet.  In the first question participants were read two statements and asked which they agreed 

with most:  (A) What people eat or drink has little effect on whether they will develop major 

diseases, and (B) By eating the right kinds of foods, people can reduce their chances of 

developing major diseases. They were also given the option of responding don’t know.  The 

second question was open ended:  In your opinion, what major diseases may be related to what 

people eat and drink?  The third question was:  Do you think cancer may be related to what 
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people eat and drink?  Responses were: yes, no, probably and don’t know.  Finally, the fourth 

question was: Which of these would be helpful if a person wanted to reduce his or her chances of 

getting certain kinds of cancer? Then a list of four preventive dietary measures were read and the 

participant was asked to choose what they believed was the appropriate answer.  A series of 

questions was also asked to assess their knowledge about specific foods and dietary practices, 

such as knowledge about the fat content in certain foods, and ability to identify foods with higher 

fiber content.    

The results indicated cancer-prevention related nutrition knowledge and beliefs more 

closely reached dietary recommendations as knowledge level increased.  Each knowledge and 

belief construct was predictive of food and nutrient intake when controlling for other variables.  

For individuals with more cancer-prevention knowledge, fruit, vegetable, fat and fiber intakes 

more closely reflected dietary recommendations.  Education was a statistically significant 

interacting variable, and among those with lower levels of education, beliefs and knowledge 

were had less influence on diet-related behaviors.  The authors pointed out that this may suggest 

that individuals with less education may face certain barriers to following a healthy diet 

(Harnack, et al., 1997).   

Patterson, Kristal and White (1996) hypothesized that perceived norms, knowledge of 

dietary recommendations, and belief in the association between diet and cancer would predict 

healthy dietary behavior change.  This investigation was a prospective (3-year) cohort study that 

was part of an NCI funded program on the primary prevention of cancer.  Participants (n=607) 

were adults (> age 18), 97% Caucasian, and living in the State of Washington.  They were 

randomly selected by random digit dialing.  A Cancer Risk Behavior Survey consisted of a core 

set of questions on risk factors for cancer, which included diet as one of the core components.  
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The baseline surveys were conducted via a computer aided interview system over the telephone, 

and a follow up survey was administered three years later to evaluate changes.  

Participants were asked if they believed there was an association between diet and cancer, 

and if yes, whether the association was strong, moderate or weak.  Knowledge of the NCI dietary 

recommendations was measured by asking if the participants could recall any of the specific food 

recommendations, and if yes, what specific recommendations.  There were two main questions 

that addressed belief in the association between diet and cancer: (1.) If they believed there is an 

association, and if yes, whether the association was strong, moderate or weak, and (2.) If they 

could recall specific food recommendations made by the NCI to reduce risk of cancer. If they 

responded yes, they were probed about what specific recommendations in an open-ended format.  

To assess dietary change, they were asked at follow-up whether intake of 11 foods had increased, 

decreased or stayed the same.  Six of these foods were high in fat, one was low in fat, and 4 were 

high in fiber.  A previously validated 46-item Quick Dietary Screen method was used to assess 

percentage of energy derived from fat and grams of fiber. 

Results indicated that belief in diet-cancer connection was: None or weak (35.8%), 

moderate (37.5%), or strong (26.6%).  Responses for knowledge of NCI diet recommendations 

were: None or little (40.2%), fat or fiber goal (35%), and fat and fiber goal (24.8%).  Belief in 

diet-cancer connection and knowledge of NCI dietary recommendations were statistically 

significant predictors of healthy diets (p<.05).  Strong belief in diet-cancer connection resulted in 

decreased fiber intake by 0.69 g, and decrease in energy consumed from fat by 1.20 percentage 

points.  No belief in diet-cancer connection resulted in decreased fiber intake by 0.57 g, and 

decrease in energy consumed from fat by 0.21 percentage points (Patterson, Kristal, & White, 

1996). 
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Sullivan and Klassen (2007) investigated diet and cancer prevention attitudes among low-

income African American women, evaluate a nutrition education program’s effectiveness in 

altering these attitudes, and determine whether attitudes are related to nutrition-related factors 

and dietary changes.  Nutrition education intervention conducted over two years with baseline, 

post-intervention and follow-up surveys.  Participants (n=157) were African American women 

from Washington, D.C. public housing communities, a non-immigrant population, with parents 

and grandparents born in the U.S.  They were 20 to 50 years old.  Exclusion criteria included 

drug and/or alcohol dependency, pregnant, lactating, following prescribed pre-packaged diet, 

physically incapable of participating in intervention sessions.   

The intervention consisted of a six 90-minute sessions led by registered dietitian were 

conducted twice weekly for 3 weeks, and final booster session took place 6 weeks later.  Topics 

included importance of a healthy diet and links between diet and cancer.  Surveys were 

conducted with face-to-face interviews before first session (baseline), after 6-session intervention 

(post-intervention), and at follow up four months later. 

Nutrition-related cancer prevention attitudes were assessed by asking participants to rate 

their agreement with statements on a scale of 1 to 5 (1=disagree a lot, 2=disagree a little, 3=don’t 

know, 4=agree a little, 5=agree a lot). There were three statements: (1.) Eating lots of fruits and 

vegetables can decrease your risk of getting cancer, (2.) Watching what you eat can reduce your 

chances of getting cancer, (3.) Foods high in fat can increase your risk of getting cancer.  To 

assess specific diet and cancer-related beliefs, participants were asked to list any foods they 

believe could prevent cancer at each time point.   

Diet was also evaluated at each time point with three consecutive 24-hour recalls, one 

weekend and two week day.  Memory aids included cups and portion models. Four dietary 
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measures were calculated from these data: 1. Healthy Eating Index (HEI) Score, 2. total calories 

consumed, 3. percent calories from fat, and 4. total servings of fruits and vegetables.  Nutrition 

knowledge was assessed by asking eight questions were asked at each time point on fruit and 

vegetable purchasing, storage and preparation.   

At baseline, the majority of participants agreed that good nutrition can prevent cancer, 

and a higher HEI score was associated with greater agreement that good nutrition can prevent 

cancer (p=.01).  Comparative health status, experience with cancer and cancer worry were 

associated with attitudes at baseline.  Women who said their health was the same as others and 

those who said their health was worse than others agreed more with the diet-cancer association 

than those who reported better health.  Women who did not have cancer or anyone close to them 

with cancer also more with the diet-cancer association.  Those who listed any foods they 

believed prevent cancer had higher nutrition-related cancer prevention attitudes than women who 

did not list any foods (p<.05).   

Belief in good nutrition as a measure to prevent cancer improved significantly between 

baseline, post-intervention and follow-up.  Those whose diet and cancer prevention attitudes 

increased from baseline to post-intervention had a marginal decrease in percentage of total 

calories from fat in comparison to participants whose attitudes were consistently low.  Attitudes 

were not significantly associated with BMI, age, education, marital status, income, employment, 

smoking status or depressive symptoms (Sullivan and Klassen, 2007). 

 

Research on beliefs, diet and cancer prevention - findings from studies that did not 

compare beliefs with intake patterns.  Four studies examined diet-related beliefs about cancer 

prevention in general without comparing beliefs to reported intake.  One study had a sample that 
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was at high risk for CRC based on genetic susceptibility (e.g. Lynch syndrome), but questions 

addresses beliefs about cancer in general, not specifically CRC (Palmquist, et al., 2011).  In all of 

these studies, diet was reported as an important factor in cancer risk.  Specific foods that were 

perceived as associated with cancer included fiber, whole grains, meat, vegetables, fruits, fat and 

alcohol.   

Cotugna et al. (1992) utilized data from the 1987 National Health Interview Survey to 

examine nutrition and cancer prevention beliefs, knowledge, attitudes and self-reported dietary 

changes.  Participants (n=22,043) were randomly selected from nation-wide probability sample. 

In this survey, participants were asked if they believed that diet was related to disease and, if so, 

which diseases.  Only 48 percent mentioned cancer.  Whites mentioned cancer more often 

(49.9%) than Hispanics (41.1%) and blacks (40.2%).  Those who did not mention cancer were 

subsequently prompted with the question:  Do you think cancer may be related to what people 

eat or drink?  Of these respondents, 61.8 percent responded yes.  The total percentage of those 

who agreed (both unprompted and prompted) was 72.9 percent. 

Those who believed diet was related to cancer were then asked to name specific foods.  

The responses for foods to increase were: Vegetables (44.9%), whole grains/fiber (27.6%), fruit 

(24.6%), and lower-fat meats (10.3%).  The responses for foods to decrease were: High-fat meats 

(27.8%), fats (27.5%), alcohol (12.5%), sweets/snacks (10.6%), and additives (9.0%). 

Participants were also asked a series of attitude and knowledge questions, including agreement or 

disagreement with the statement: There is very little a person can do to reduce his or her risk of 

getting cancer.  Twenty-two percent agreed that little could be done to reduce the risk of getting 

cancer (Cotugna et al., 1992).   
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Palmquist et al. (2011) assessed beliefs about the role of diet in cancer prevention among 

individuals seeking genetic testing for Lynch Syndrome.  The theoretical frameworks guiding 

this research were Cultural Consensus Theory and the HBM.  Data for this analysis were taken 

from a cross-sectional baseline survey data from prospective longitudinal study.  Participants 

(n=390) were individuals with early onset (< age 40) Lynch Syndrome-associated cancer and 

relatives at risk for inheriting an identified mutation. They were adults age 18 and older, and 94 

percent were Caucasian.  Two hundred twenty-six were women and 164 were men.   

While the participants in the study were high risk for CRC, this study addressed beliefs 

about the causes of cancer in general, not specifically CRC.  Two of the survey questions 

addressed beliefs about cancer prevention: (1.) Participants were asked if they believed:  Cancer 

was a disease that was related to what people eat and drink, and (2.) What dietary behaviors 

would be helpful if a person wanted to reduce their chances of getting certain kinds of cancer? 

To answer the second question, participants could choose one or more responses from a list: (a.) 

eating more fiber, (b.) avoiding foods with additives, (c.) eating less salt, (d.) taking vitamins, 

(e.) eating less sugar, (f.) eating less fat, and (g.) eating more fruits and vegetables.  Perceived 

controllability of cancer was assessed with two questions: (1.) Indicate importance of the belief:  

I believe that there is nothing that can be done to prevent getting cancer, where 0=not important 

at all, 1=somewhat important, 2= very important, and (2.) Indicate level of agreement with the 

statement:  Cancer is God’s will, using same choices for 0, 1 or 2 as above. 

A two-class model was used to group individuals who were less likely to link diet and 

cancer (class 1), and those who indicated a link between diet and cancer (class 2).  Seventy-six 

percent of the participants indicated cancer may be related to what people eat and drink.  There 

were statistically significant differences between those who endorsed a link between diet and 
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cancer and those who did not.  Reported dietary behaviors to reduce cancer were: Eating more 

fruits and vegetables (77%), eating more fiber (73%), eating less fat (57%), avoiding food items 

with additives (52%), taking vitamins (47%), eating less sugar (28%), eating less salt (21%).  

Those endorsing a belief that nothing can be done to prevent cancer were less likely to indicate 

diet could reduce risk of cancer (p<.01). The belief that cancer is God’s will (fate attribution) 

was negatively associated with belief in diet-cancer relationship (p<.01).  Those indicating a link 

between diet and cancer mentioned personal cancer history (p<.05), and genetic knowledge 

(p<.05).  Overall, women were more likely than men to endorse a relationship between cancer 

prevention and dietary behaviors (p<.01).  Findings from this study may not be generalizable to 

asymptomatic populations without known genetic risk factors because participants were either 

symptomatic or at high risk for Lynch syndrome (Palmquist, et al., 2011).  

Satia and Galanko (2007) examined demographic, behavioral, psychosocial and dietary 

correlates of breast, prostate and CRC screening.  Participants (n=405) were African Americans, 

age 18 to 70 years old, who were randomly selected from Department of Mother Vehicle rosters 

from six towns in North Carolina.  The PRECEDE/PROCEED planning framework was utilized 

to guide this cross-sectional study.  Beliefs and dietary intake were compared with screening 

behavior in this study; however, beliefs were not compared with dietary intake.  

A questionnaire was sent by mail with a self-addressed envelope with an option of 

completing the survey by phone or internet.  Beliefs were assessed by asking whether 

participants believed in a relationship between diet and cancer (yes, no), and if yes, whether the 

relationship is strong, moderate, or weak. Dietary fat was assessed with a 13-item Block fat 

screener &12-item Fat-Related Diet Habits Questionnaire.  Fruit & vegetable consumption was 

assessed with a 7-item NCI fruit & vegetable screener.  To assess CRC screening, they were 
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asked whether they had obtained a sigmoidoscopy or colonoscopy (a doctor inserts a tube in the 

rectum to check for bowel problems) in the past ten years. 

Results indicated that belief in relationship between diet & cancer was none/weak 198 

(49%), moderate 118 (29%), strong 89 (22%).  Statistically significant associations between diet 

and higher utilization of CRC screening were found among those who were: Older, male, 

married, higher education, non-smoker, current multi-vitamin user, physically active, and having 

a personal or first-degree family history of cancer.  CRC cancer screening (colonoscopy and 

sigmoidoscopy) was associated with lower fat intake; however, this association was not 

statistically significant.  Overall, the findings were consistent with other studies suggesting that 

screening guidelines are followed most often among those who engage in other healthy 

behaviors (Satia & Galanko, 2007). 

Thurman et al. (2009) examined perceptions and knowledge related to cancer awareness 

and prevention among adults age 18 and older.  Research focused on racial differences in 

perception and knowledge.  Participants (n=215) were recruited from the general public in 

Pittsburgh and McKeesport PA, and in Richmond, VA at various community locations, such as 

churches, laundry mats, supermarkets and health fairs.  They were > age 18, 35% were men, and 

65% were women. One hundred and fifty nine (74%) were African American, 43 (20%) were 

Caucasian, 13 (6%) were of other racial/ethnic groups.  Surveys were distributed in person at 

various community locations.  Assessment of cancer perception and risk factor knowledge was 

based on a question asking participants to identify risk factors associated with cancer. 

Survey results indicated that at least half of the participants identified an association 

between diet and cancer risk, with 48.2% of the African American and 62.2% of the Caucasian 

participants.  Diet was perceived as a risk factor for at least half the participants.  Reported 
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perceptions of diet-related risk factors for cancer were: (1.) Obesity: Total 103 (48%), African 

Americans 73 (46%), Caucasian 23 (53%), (2.) Unhealthy diet: Total 127 (59%), African 

Americans 85 (53%), Caucasians 33 (77%), and (3.) Heavy alcohol consumption: Total 105 

(49%), African Americans 72 (45%), Caucasians 23 (53%).  African Americans and those with 

lower education were less likely to identify risk factors for cancer (Thurman, et al, 2009). 

Research on diet-related beliefs and cancer (non-site specific) - summary of key findings, 

strengths and limitations.  The findings from these studies revealed that a diet and cancer 

connection was perceived among at least half the participants.  Beliefs tended to have more 

influence on those with higher levels of education.  In the three studies that compared beliefs 

with intake, beliefs about diet and cancer prevention were shown to influence dietary intake 

patterns (Harnack, et al., 1997; Patterson, Kristal, & White, 1996; Sullivan & Klassen, 2007).  In 

the study by Patterson, Kristal & White (1996) that addressed NCI cancer prevention guidelines, 

belief in a causal relationship between diet and cancer influenced positive eating habits that 

reflected NCI recommendations.  Among the intervention studies, nutrition education programs 

targeting dietary beliefs strengthened dietary cancer prevention attitudes and fostered dietary 

changes (Patterson, Kristal, & White, 1996; Sullivan & Klassen, 2007).   

The strengths and limitations point to areas where future research is needed.  The 

strengths include one study with a large national random sample, community recruitment 

strategies used to reach those less likely to participate in research and innovative approaches to 

evaluating beliefs in a high risk population.  A major limitation is that specific cancer sites were 

not addressed, just cancer prevention in general, so we cannot make generalizations about CRC.  

In addition, these studies sampled individuals from the general public without exclusion based on 

current health status or experience with cancer.  Participants were age 18 and older, and the 
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perceptions of individuals under the age of 50 are typically different from older individuals who 

are at greater risk based on their age.  In addition, the samples were either nearly all Caucasian or 

African American, with the exception of the national samples; therefore, the findings may not be 

generalizable to other populations.   
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Chapter 3 

Methods 

 

This study was conducted as part of a larger five-year randomized controlled trial funded 

by the American Cancer Society (ACS) that was conducted in collaboration with Columbia 

University’s Teachers College, the Columbia University Medical Center and the 1199 Service 

Employees International Union (SEIU).  The purpose of the main study was to evaluate 

innovative strategies to promote colorectal cancer (CRC) screening among asymptomatic, urban, 

ethnically diverse men and women age 50 to 75 years.  Participants in the main study were union 

members on the 1199 SEIU health insurance plan and their spouses who either never had a CRC 

screening test (e.g. colonoscopy), or were overdue based on national screening guidelines.   

Two ancillary studies were conducted from main study patient baseline survey data.  One 

was the screening comparison study which compared baseline characteristics of individuals who 

did not have a CRC screening test (participants in the main study) with those who had been 

screened.  The second was the present diet study.  The purpose of the ancillary diet study was to 

assess attitudes and beliefs related to dietary intake and CRC prevention.  This chapter describes 

the methods for the diet study.   

Study Design   

The research design for the ancillary diet study was cross-sectional.  The source of data 

was the baseline survey from participants initially recruited for the main study and the baseline 

survey from participants in the screening comparison study.  All individuals who participated in 

the baseline survey from February through December 2010 were invited to answer 30 additional 

diet-related questions, and those who agreed were included in the present study.  
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The present study was approved by the Teachers College, Columbia University 

Institutional Review Board (IRB #13-12).  Since data were utilized from a previously approved 

study (IRB # 09-143), it was exempt from full committee review, category 4.   

Main Intervention Trial   

The main study was a randomized control trial.  The purpose of this investigation was to 

compare CRC screening outcomes between three groups who were given different educational 

opportunities, including: (1.) health information by mail, (2.) education through their physician, 

and (3.) education through their physician and a personally tailored approach by a health 

educator over the telephone.  The main study outcome was receipt of a CRC screening test 12 

months post-intervention using blinded ascertainment of medical claims data.  Pre and post 

intervention surveys identified variables that explained how and for whom the interventions were 

effective.  

Participants   

Participants were drawn from union members and their spouses on the 1199 SEIU health 

insurance plan in New York City (NYC).  The 1199 SEIU is the largest health care workers 

union in the United States (U.S.) with mandated membership for employees in over 95% of the 

private hospitals in NYC.  The racial and ethnic composition of members is highly diverse, with 

an estimated 85% ethnic minorities, and it is the largest union of immigrant workers in the U.S.  

The majority of members are low to mid-range service workers employed in nursing homes, 

hospitals and other health care agencies.  Annual salaries typically range from $15,000 to 

$50,000.  The lowest wage workers are housekeepers, home health aides and home attendants.  
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While higher paid technical workers are also members of the 1199 SEIU (e.g. nurses, 

pharmacists, physical therapists), they make up the minority of this membership. 

Interview Setting 

The setting, days and times of interviews were decided by the participants.  All surveys 

were conducted by a trained research assistant from Teachers College, Columbia University over 

the telephone; primarily on the participants’ home phone lines or personal cell phone numbers.  

Some preferred to be called while they were home on a day off from work, while others 

preferred to be called on their cell phones at work during a break, such as lunch or dinner time.   

Inclusion and Exclusion Criteria 

From February through December 2010, participation in the ancillary diet study was open 

to all participants recruited for the main trial and the screening comparison study.  Figure 3 lists 

the inclusion and exclusion criteria for the main study and ancillary studies.  Patients were 

eligible for the main study if they had a primary care physician participating in the main study, 

received primary health care insurance coverage through 1199, were age 50 years or older, were 

asymptomatic for CRC, planned to remain within the New York City (NYC) metropolitan area 

for the subsequent three years, had access to a telephone and were fluent in English.  Individuals 

who had cancer treatment within the past five years, Crohn’s disease, irritable bowel syndrome, 

ulcerative colitis or other related diagnoses leading to high CRC susceptibility were excluded 

from the study.  Those who self-reported CRC screening (either home stool test within the past 

year, flexible sigmoidoscopy or barium enema within the past five years, or colonoscopy within 

the past 10 years), were excluded from the main trial, but were eligible to participate in the 

ancillary studies if they been screened without prior symptoms.   
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At the outset of recruitment in February 2010, it was intended that all the patients 

enrolled in the main study would be invited to participate in the diet study.  However, challenges 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3.  Inclusion and exclusion criteria for main study and ancillary studies 

Main Study 
 

Inclusion Criteria: 

• Primary health insurance with 1199 

• Primary care physician or gynecologist 

participating in main study 

• Age 50 to 75 years 

• Asymptomatic for CRC 

• Plan to remain within New York City 

metropolitan area for 3 years 

• Access to a telephone 

• Fluent in English 
 

Exclusion Criteria: 

• Up-to-date CRC screening test based on 

national guidelines: 

- Colonoscopy in past 10 years 

-  Home stool test within one year 

- Flexible sigmoidoscopy in past 5 years 

- Barium enema in past 10 years 

• Cancer treatment within past 5 years 

• Crohn’s disease 

• Irritable bowel syndrome 

• Ulcerative colitis  

• Other related diagnoses or genetic 

disorder leading to high CRC 

susceptibility 

 

Ancillary Study I:  

Screening Comparison Study 
 

• Unscreened group: All 

participants in main study 
 

• Screened group: Met all 

eligibility requirements for 

main study, with the exception 

of having an up-to-date 

asymptomatic CRC screening 

test based on current guidelines 
 

 

 

Ancillary Study II: 

Diet-Related Beliefs about CRC Prevention 
 

All participants in main study and the Screening 

Comparison Study were eligible to participate 
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with recruitment led to a revised study design and a change in the recruitment strategy.  

Consequently, the main study was stopped and all the participants recruited from February 2010 

through December 2010 were no longer eligible to participate in the intervention.  These 

individuals were subsequently removed from the main study, and recruitment continued using a 

different strategy with a new list of 1199 SEIU members.  The principal investigator of the main 

study also decided to close enrollment for the diet study in an effort to conserve time and 

financial resources.  Despite the main trial ending, the present study was still able to utilize data 

from the baseline survey. 

Recruitment and Data Collection Procedures 

Individuals on the 1199 SEIU health insurance plan whose primary care physician or 

gynecologist was participating in the project, were over the age of 50, and had not been screened 

or were overdue according to health insurance records, were first mailed a letter from the 1199 

SEIU briefly describing the project.  In this letter, they were introduced to the study and 

informed they would soon receive a telephone call with more information.  They were given the 

opportunity to opt out from participation and provided a phone number to call if they wished to 

be removed from the list.  A list of those who did not opt out was provided to the Principal 

Investigator, Dr. Charles Basch by the 1199 SEIU medical director.  This list contained the 

person’s name, gender, address and personal phone number.  

Potential participants were subsequently contacted by a research assistant by telephone.  

During the call, the assistant explained the purpose of the project and invited them to participate.  

If interested, each individual was asked a series of eligibility questions.  (Listed on baseline 

survey in Appendix A).  Immediately afterwards, if the person was eligible, the informed consent 

and survey were administered verbally over the telephone.  The informed consent narrative 
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explained they would be remunerated $10.00 for participating in the survey, and a check would 

be mailed upon completion of the interview.  If it was not convenient for the individual to 

participate in the survey at that time, the research assistant would schedule the interview for 

another day and time.  If the person verbally consented, the survey was then administered.  

Those not eligible for the main study based on previous CRC screening test were invited to 

participate in the screening comparison study and were administered the same questionnaire.  

After completing the baseline survey questions, each interviewee was invited to answer 

questions about their diet.  An additional $5.00 was offered for completion of the diet questions.   

Each survey interview (baseline survey and diet questions) for this ancillary study took 

approximately 35 to 45 minutes.  In some cases, parts of the interview took place on different 

days if the participant did not have time to continue talking on the phone to complete all the 

questions at one time. The majority answered all the questions during one phone call. 

If the individual could not be reached by phone, such as if no one answered the phone or 

if the person answering said he or she was not available, the research assistant would attempt to 

call again at another time.  With the best intentions of reaching each person, attempts were made 

at different times of day, including mornings afternoons and evenings; as well as on different 

days of the week and on the weekends.  In cases when another person answered the phone, the 

research assistant would ask about their schedule and the best times to reach them.  Finally, if 

fifteen unsuccessful attempts were made, they were removed from the list.  

Enrollment for the main study was extremely challenging.  Out of the list of potential 

participants provided by the 1199 SEIU (n=3,444), 1,016 (29.5%) of the phone numbers were 

wrong or disconnected, 484 were ineligible or did not meet inclusion criteria, 320 refused, and 
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15 were abandoned after more than fifteen attempts.  An additional 550 were withdrawn from 

consideration when the 1199 SEIU determined they had already received a CRC screening test.   

 Between February and December 2010, 142 individuals had been recruited for the main 

study, (which subsequently ended as previously described) and 100 were recruited for the 

screening comparison study.  (Refer to Figure 3 for inclusion and exclusion criteria).  Out these 

242 individuals, 174 agreed to answer the diet questions, but five were excluded when it was 

determined they had symptomatic CRC screening tests and were not eligible for the screening 

comparison study.  Therefore, the final sample for the diet study was n=169.   

Data Collection Measures 

Baseline surveys obtained from a subset of patients (n=169) initially recruited for the 

main trial and the screening comparison study were the source of data for the present diet study.  

The same baseline survey was administered to participants in all three studies, but patients in the 

diet study were asked additional questions on diet-related beliefs about CRC prevention and 

dietary intake.  Refer to Appendix A for the complete survey. 

General and dietary beliefs about CRC prevention.  To assess the first thoughts that came to 

mind about CRC prevention, an open-ended question was the first question on the survey: Tell 

me, do you have any ideas about how to prevent colon cancer?  Is there anything you can do to 

prevent getting colon cancer?  Later in the survey, beliefs about diet were assessed using two 

open-ended questions on eating habits/foods and supplements/herbs related to CRC prevention: 

(1.) Are you aware of any eating habits or foods that might prevent colon cancer?”  If yes:  What 

foods? What eating habits? (2.) Are you aware of any supplements or herbs that might prevent 

colon cancer?  If yes: What supplements or herbs?  These questions were adapted from items 
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that were developed by Barnard and Nicholson (1997) that had been designed to address beliefs 

about breast cancer prevention.  Interviewers simply recorded interviewee responses, and they 

did not suggest possible answers (Barnard & Nicholson, 1997).  When respondents answered yes 

or no with brief answers, interviewers probed with open-ended questions, such as what foods or 

can you tell me more about that?   

Questions from Barnard and Nicholson were selected because this study was one of the 

few that sought to investigate diet-related beliefs about cancer prevention with qualitative open-

ended questions.  Several studies had qualitative questions on perceptions and beliefs about the 

causes of CRC or cancer in general where diet emerged as a perceived causal factor, but the 

survey questions did not specifically address diet.  Other studies addressed diet-related beliefs 

about CRC with quantitative scale questions, such as Likert scales; however the research team 

found these types of questions were unsuccessful in previous studies conducted over the 

telephone with the 1199 SEIU member population.  Qualitative questions are also beneficial 

because participants can voice their thoughts and perceptions in their own words without 

predetermined response categories. 

Demographic characteristics.  There were ten items that addressed demographic 

characteristics, including (1.) gender, (2.) date of birth, (3.) race, (4.) ethnicity (Hispanic or 

Latino), (5.) birthplace, (5.) household income, (6.) number of adults living in the household, (7.) 

number of children living in household, (8.) highest grade of school completed, (9.) birthplace 

and (10.) year of arrival in the U.S.  Number of years living in the U.S. served as a proxy 

measure for acculturation, as used in other studies (Gordon-Larsen et al. 2003).  These questions 

are listed are listed on pages 12 and 13 of the baseline survey in Appendix A. 
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Preventive health behaviors.  Other health promotion and disease prevention behaviors were 

assessed with ten questionnaire items that were developed by the research team: (1.) Women 

only: Have you had a mammogram in the past two years? (2.) Men only: Have you had a PSA 

blood test in the past two years? (3.) Have you had a flu shot or gotten a flu vaccine in the past 

year? (4.) Have you been to the dentist in the past year? (5.) Do you take a multivitamin on a 

regular basis?  (6.) How about a calcium supplement? (7.) Vitamin D? (8.) Do you currently 

smoke cigarettes? (9.) Have you ever had a colonoscopy? (10.)  Have you ever completed a 

home stool test?  Refer to the baseline survey pages 2 and 3 for questions on CRC screening, and 

page 11 for other preventive behaviors. 

Health problems.  Medical history was assessed with eleven questionnaire items that were 

developed by the research team: Do you have any of the following health problems? (yes/no) (1.) 

Heart problems? (2.) High blood pressure? (3.) High cholesterol? (4.) Diabetes? (5.) 

Overweight? (6.) Arthritis/rheumatism? (7.) Sadness? (8.) Loneliness? (9.) Any others? (10.) Are 

pain and discomfort a problem for you? (yes/no) (11.) Are anxiety and/or depression a problem 

for you? (yes/no).  These questions are listed on pages 10 and 11 of the baseline survey in 

Appendix A. 

Other personal characteristics.  Seven questionnaire items addressed other personal 

characteristics, including height and weight to determine body mass index (BMI), having their 

physician discuss CRC, perceived personal risk and experiences with CRC and cancer.  The 

questions were: (1.) Can you tell me how much you weigh without shoes? (2.) How tall are you 

without shoes? (3.) Has your doctor ever talked with you about CRC? (4.) Do you think you are 

likely to get CRC? (5.) Have any of your friends or relatives been diagnosed with CRC? (6.) 
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Have any of your friends or relatives been diagnosed with any other kind of cancer?  These 

questions are listed on pages 6, 8, 11, 13 and 14 of the baseline survey.  BMI was calculated with 

the equation:  BMI = (pounds/inches
2
) * 703. 

Assessment of dietary intake.  Intake of specific types of foods were investigated based on 

dietary patterns that have been shown to influence risk for developing CRC, including fruits, 

vegetables, fiber, red meat and fat.  Two food frequency screeners were utilized: 1. Block Fat 

Screener and 2. Block Fruit, Vegetable and Fiber Screener.  A screener is a modified food 

frequency questionnaire (FFQ) designed to assess food intake patterns.  Screeners are typically 

shorter than FFQs because they are intended to address intake of specific types of foods and 

nutrients, rather than overall intake.  Screeners were chosen for use in this study for their brevity. 

A long-version food frequency questionnaire would not have been feasible to conduct over the 

telephone with interviewees who were already on the phone for at least 25 to 30 minutes for the 

main survey questions.  The Block Fat Screener and Block Fruit, Vegetable and Fiber Screener 

were selected because they have been validated, they assess intake of types of foods that have 

been shown to influence CRC risk and they are used widely in nutrition research.   

Each screener was validated in a multi-ethnic population and found effective in 

identifying individuals with low fruit/vegetable intake or high-fat intake.  In one study 

correlations of 0.6 to 0.7 (p<.0001) were found for fruit/vegetable intake, total fat and cholesterol 

(Block, Gillespie, Rosenbaum, & Jenson, 2000).  The Block Fat Screener has been used in 

research comparing food intake patterns with beliefs about CRC screening (Satia & Galanko, 

2007).  Neither screener was specifically validated with an immigrant population.  

The Block Fat Screener is a 17-item food frequency questionnaire that evaluates 

consumption of high-fat foods.  Respondents are asked how often they eat specific foods, as 
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listed in Table 5, with the question: Think about your eating habits over the past year or so.  

About how often do you eat each of the following foods?  Remember breakfast, lunch, dinner, 

snacks and eating out.  The given response categories are: 1/month or less, 2-3/month, 1-2/week, 

3-4/week, or 5+/week.  (These questions are listed on page 14 of the baseline survey in Appendix 

A).  Estimates total fat, saturated fat, dietary cholesterol, percent of calorie intake from fat can be 

calculated from these data.   

 

Table 5.   
 

Food category items on the Block fat screener 
 

1. Hamburgers, ground beef, meat burritos, tacos 

2. Beef or pork, such as steaks, roasts, ribs, or in sandwiches 

3. Fried chicken 

4. Hot dogs, or Polish or Italian sausage 

5. Cold cuts, lunch meats, ham (not low fat) 

6. Bacon or breakfast sausage 

7. Salad dressings (not low fat) 

8. Margarine, butter or mayo on bread or potatoes 

9. Margarine, butter or oil in cooking 

10. Eggs (not Egg Beaters or just egg whites) 

11. Pizza 

12. Cheese, cheese spread (not low-fat) 

13. Whole milk 

14. French fries, fried potatoes 

15. Corn chips, potato chips, popcorn, crackers 

16. Doughnuts, pastries, cake, cookies (not low-fat) 

17. Ice cream (not sherbet or non-fat) 
  

 

The Block Fruit, Vegetable and Fiber Screener is a 10-item food frequency questionnaire 

that estimates frequency of fruit, vegetable, and fiber intake.  Respondents are asked how often 

they eat specific foods, as indicated in Table 6, with the question:  Think about your eating 

habits over the past year or so.  About how often do you eat each of the following foods?  

Remember breakfast, lunch, dinner, snacks and eating out.  The given response categories are:  

less than 1/wk, 1/wk, 2-3/wk, 4-6/wk, 1/day, 2+/day.  (Refer to Appendix A, page 15 of the 
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baseline survey).  Point estimates of vitamin and mineral intake can be estimated from these 

data.   

Table 6.   
 

Food category items on the Block fruit, vegetable and fiber screener 
 

1. Fruit juice, like orange, apple, grape, fresh, frozen or canned. (Not sodas or 

other drinks) 

2. How often do you eat any fruit, fresh or canned (not counting juice) 

3. Vegetable juice, like tomato juice, V-8, carrot 

4. Green salad 

5. Potatoes, any kind, including baked, mashed or French fried 

6. Vegetable soup, or stew with vegetables 

7. Any other vegetables, including string beans, peas, corn broccoli or any 

other kind 

8. Fiber cereals like Raisin Bran, Shredded Wheat or Fruit-n-Fiber 

9. Beans such as baked beans, pinto, kidney, or lentils (not green beans) 

10. Dark bread such as whole wheat or rye 
  

 

Staff and Training Procedures 

All survey interviews were conducted orally over the telephone by research assistants 

from Teachers College, Columbia University.  The lead research assistant of the ancillary diet 

study, M.Z. was a doctoral student in the Nutrition and Behavior program.  Two of the research 

assistants were doctoral students in the field of health education, and two were not students at the 

time of the study, but were hired based on their expertise in conducting survey interviews and 

recruiting participants for health promotion studies.   

M.Z. trained the research assistants to administer the dietary assessment tools, including 

the Block fat, fruit and vegetable screeners.  To ensure consistent administration of content, this 

training involved role playing and practiced the survey with supervision.  Training topics 

covered standard portion sizes and how to probe appropriately to prevent leading responses.  

Each research assistant first practiced the survey with four to five friends or colleagues on their 
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own, then they practicing the interview by role playing with M.Z.  Finally, they were supervised 

while conducting several interviews over the telephone with study participants.  The research 

assistants also attended weekly meetings with the Teachers College team leading the main study, 

including the principal investigator Dr. Charles Basch and the co-investigator Dr. Randi Wolf.  

During these meetings ongoing support, training and feedback were provided. 

Data Analysis Plan  

Descriptive statistics.  Descriptive statistics were used to summarize the demographic, 

behavioral and psychosocial variables.  All means, frequencies, and multiple-model coefficients 

were calculated using IBM SPSS (Statistical Package for the Social Sciences), 19
th

 edition.  Data 

from select subgroups were summarized, including demographic characteristics, birthplace, body 

mass index (BMI), presence of medical problems and preventive health behaviors.  

Analysis of research questions.   

RQ 1 (a.):  What preventive factors and behaviors first come to mind among participants 

when asked what can be done to prevent CRC? 

The first question on the survey was: Tell me, do you have any ideas about how to 

prevent colon cancer? Is there anything you can do to prevent getting colon cancer?  Responses 

to these questions were coded for themes and tallied.  Two members of the research team, M.Z. 

and P.Z. conducted a content analysis separately, and then notes were compared for inter-coder 

reliability checks.  Belief in any dietary factors was combined into one category.  All responses, 

including those reflecting national recommendations, culture-based beliefs and erroneous 

statements were included in the tabulation for having any dietary beliefs.  A list was generated 

for each theme, such as dietary factor, colonoscopy, going to the doctor regularly, etc.  This 
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strategy was applied in other studies that have investigated beliefs about the causes and 

perceived risk factors associated with CRC (Busch, 2003; Choe, et al., 2006; Fernandez et al., 

2008; Francois et al., 2009; Goldman, Diaz & Kim, 2009; Gwede et al., 2011).   

 

RQ 1 (b.):  How many believe dietary factors can prevent CRC?  Are there differences 

between select subgroups?  What specific dietary factors did they report? 

Responses to the following question were tallied: Are you aware of any eating habits or 

foods that might prevent colon cancer?  To determine how many individuals believed diet could 

prevent CRC, those who responded affirmatively were added to the number of individuals who 

cited diet as the first thought that came to mind on how to prevent of CRC (research question 

1a).  This strategy was utilized by Barnard and Nicholson (1997), with the rationale that food and 

nutrition may not have readily come to mind for some participants when answering the first set 

of general prevention questions, but they were then able to cite specific examples when later 

asked specifically about diet and supplements (Barnard & Nicholson, 1997). 

Belief in diet as a preventive measure for CRC was then compared based on subgroups, 

including select demographic characteristics, BMI, preventive health behaviors, health problems, 

whether a physician had discussed CRC during an office visit, perceived risk and personal 

experiences with cancer such as having a friend or relative diagnosed with cancer.  Chi-square 

analyses were used to determine if there were significant differences among those who believed 

diet could prevent CRC based on each of these subgroups.  The mean number of preventive 

behaviors combined, including colonoscopy, mammogram (women), flu vaccine, dental visit, not 

smoking, and any regular supplement use was then computed to serve as a composite score, one 

score for men and one score women.  Comparisons were subsequently made between the mean 

scores of those who believed in diet (yes/no).  Logistic regression analyses were used to study 
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dietary belief in CRC prevention (yes/no) while controlling for the statistically significant 

variables (p<.05) and those with p<.10.   

A p value of < .05 was considered significant for all statistical tests, and Bonferroni 

correction adjustments were not utilized.  The goal of using Bonferroni adjustments is to reduce 

Type I error (rejecting the null hypothesis when it is true), which is based on the premise that a 

significant difference (p<.05) will be observed at least one time in 20 trials.  However, 

epidemiologists widely argue that Bonferroni adjustments are unnecessary and can impede sound 

statistical inference because interpretation is based on the number of other tests performed.  The 

major problem is increased risk of Type II error rates (failure to reject a false null hypothesis).  

These issues may lead to publication bias, hindering advancement of knowledge and future 

research.  Some scholars have argued that the best way to deal with multiple comparisons is to 

simply describe what tests of significance have been performed (Perneger, 1998; Nakagawa, 

2004).  Consequently, this approach was followed in the present study. 

Immediately after answering the question asking whether or not they were aware of any 

eating habits or foods that might prevent CRC, they were probed for specific foods and eating 

habits.  Qualitative data were explored through content analysis using inter-coder reliability 

checks as described above.  To determine specific dietary beliefs, recurrent themes for types food 

choices reported were generated from the two questions.  A list was then generated for each 

theme, such as fiber, vegetables, red meat, etc.  All responses, including those reflecting national 

recommendations, culture-based beliefs and erroneous statements were included in this 

tabulation, as have also been included in other studies that have investigated beliefs about the 

causes of CRC (Busch, 2003; Choe, et al., 2006; Fernandez et al., 2008; Francois et al., 2009; 
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Goldman, Diaz & Kim, 2009; Gwede et al., 2011).  The total percentage of those who believed 

in each diet-related preventive factor was subsequently calculated.   

 

RQ 1 (c.):  Among the participants who believe diet can prevent CRC, are beliefs about diet 

and CRC prevention consistent with national recommendations from the American Cancer 

Society (ACS) and American Institute for Cancer Research (AICR)?   

Responses consistent with recommendations analyzed in RQ 1 (b) were tabulated from 

the following list:  Fiber/whole grains, vegetables, fruits, red meat, fat, processed meat, fish, 

alcoholic beverages, dairy and cooking at high temperatures.  Comparisons were then made 

between beliefs reported using analysis of variance (ANOVA). 

 

RQ 2:  Are beliefs about dietary intake and cancer prevention (including not believing diet 

can prevent CRC) associated with reported intake patterns, specifically for:  Total fat (g), 

saturated fat (g), % calories from fat, dietary fiber (g), fruit/vegetable servings and meat 

servings?   

 Responses on the Block screeners were coded and scored for each diet assessment item 

(Tables 5 and 6) based on the procedure designed by Block et al. (2000).  Table 7 lists the scores 

for frequency responses to each item.  Summary scores were then calculated to determine 

consumption of specific types of foods.  Total mean scores for meat, red meat and processed 

meat were calculated from the items on the Block Fat Screener as indicated in Table 8.  Total 

mean scores for fruits/vegetables, dietary fiber, and fruits/vegetables/beans were calculated from 

items on the Block Fruit, Vegetable and Fiber Screener as indicated in Table 9.  Mean single 

item scores are determined by dividing the mean summary score (e.g. fruit and vegetable score, 

dietary fiber score, etc.) by the number of survey questions on that specific type of food.  For 



 93 

 

example, if the sample has a mean summary score of 17.5 for fruits and vegetables, the single 

item score would be 2.5 (17.5 divided by 7 items).  Therefore, a score of 2.5 indicates on average 

fruits and vegetables are consumed between 2-3/week and 4-6/week. 

 

Table 7. 
 

Scores for frequency responses to each item on Block screeners 
  

Response Frequency 
 

Score 
  

Fat Screener:  

1/month or less 0 

2-3/month 1 

1-2/week 2 

3-4/week 3 

5+/week 4 
  

Fruit, Vegetable, Fiber Screener:  

Less 1/week 0 

1/week 1 

2-3/week 2 

4-6/week 3 

1/day 4 

2+/day 5 
  

 

 

 

Table 8.   
 

Food items on Block fat screener used for summary scores 
 

• Hamburgers, ground beef, meat burritos, tacos 
t, tt

 

• Beef or pork, such as steaks, roasts, ribs, or in sandwiches
 t, tt

 

• Fried chicken 
t
 

• Hot dogs, or Polish or Italian sausage 
t, tt, ^

 

• Cold cuts, lunch meats, ham (not low fat)
 t, ^

 

• Bacon or breakfast sausage
 t, tt, ^

 
t
 Meat score (6 items), 

tt
 Red meat score (4 items), 

^ 
Processed 

meat score (3 items) 
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Table 9.   
 

Food items on Block fruit, vegetable and fiber screener used for summary scores 
 

• Fruit juice, like orange, apple, grape, fresh, frozen or canned. (Not sodas or other drinks) 
t, ^

 

• How often do you eat any fruit, fresh or canned (not counting juice) 
t, tt, ^

 

• Vegetable juice, like tomato juice, V-8, carrot 
t, ^

 

• Green salad
 t, tt, ^

 

• Potatoes, any kind, including baked, mashed or French fried
 t, ^

 

• Vegetable soup, or stew with vegetables
 t, ^

 

• Any other vegetables, including string beans, peas, corn broccoli or any other kind
 t, tt, ^

 

• Fiber cereals like Raisin Bran, Shredded Wheat or Fruit-n-Fiber 
tt, ^

 

• Beans such as baked beans, pinto, kidney, or lentils (not green beans)
 tt, ^

 

• Dark bread such as whole wheat or rye 
 tt, ^

 
 

t
 Fruit and vegetable score (7 items), 

tt
 Dietary fiber score (6 items), 

^ 
Fruit, vegetable, bean 

score (10 items) 

 

Prediction equations validated by Block, et al. (2000) were used to compute amounts and 

percentages of specific nutrients and foods consumed.  These equations are not available to the 

public without written approval from Nutrition Quest, Inc., and therefore are not described here.  

On the Block Fat screener, prediction equations provide point estimates of total fat (g), saturated 

fat (g), calories from fat (%) and cholesterol (mg).  The Block Fruit, Vegetable, Fiber Screener 

provides point estimates of fruit/vegetable servings based on MyPyramid, dietary fiber (g), 

magnesium (mg), vitamin C (mg) and potassium (mg) (Block, Gillespie, Rosenbaum & Jenson, 

2000).  Equations for fruit and vegetables servings have not been updated on the screeners to 

MyPlate (K. Kline, personal communication, Nutrition Quest, Berkley, CA, January 30, 2013), 

the current nutrition guide published by the United States Department of Agriculture. 

Composite scores were then calculated to assess overall healthy diet.  Healthy diet was 

first defined as consumption of five or more servings of fruits and/or vegetables and less than 

35% calories from fat per day.  Five servings of fruits and vegetables reflect the 

recommendations from the ACS to consume at least 2.5 cups per day (ACS, 2011; ACS, 2013).  

The Block prediction equation for fruit and vegetable servings is based on the MyPyramid 
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guidelines (Block, Gillespie, Rosenbaum & Jenson 2000).  Less than 35% calories from fat was 

based on the 2010 Dietary Guidelines for Americans, in which adults age 19 and older are 

recommended to consume 20 to 35% calories from fat (United States Department of Agriculture 

& United States Department of Human Services, 2010).  When few individuals in the sample 

met the fruit and vegetable guidelines, Healthy was then re-defined as consumption of three or 

more daily servings of fruits and/or vegetables, and less than 35% calories from fat remained. 

 Data were analyzed to compare differences in dietary intake among those who believed 

diet can prevent CRC and those who did not believe in diet as a preventive measure.  Chi-square 

analyses were utilized to compare mean intakes for Block summary scores, Block prediction 

equations and composite healthy diet scores.  Multiple linear regression analyses were utilized to 

determine if associations existed between beliefs about diet and reported intake for total fat (g), 

saturated fat (g) and calories from fat (%), while controlling for gender and the variables 

associated with dietary beliefs (p<.05), including race, household income, education and BMI.  

Birthplace (U.S. vs. outside) was also held constant in the model because p=.067.  Although 

gender was not statistically significant in the chi-square analyses, it was controlled because 

gender was part of the Block prediction equation calculations.  A p value of < .05 was considered 

significant for all statistical tests, and Bonferroni correction adjustments were not utilized as 

discussed above.   
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Chapter 4 

Results 

  

 This chapter reports on the findings from the present study on diet-related beliefs about 

colorectal cancer (CRC) prevention in an urban population of men and women age 50 to 75 

living in greater New York City.  As discussed in Chapter 3, a survey conducted over the 

telephone provided the source of data for this investigation.  Participant demographic 

characteristics, beliefs about CRC and comparisons of diet-related beliefs with intake patterns 

will be reviewed.   

 

Sample Characteristics 

Demographic characteristics.  As shown in Table 10, the majority of participants in this 

study (n=169) were women (79.3%), Black (68%) and born outside the continental United States 

(78.7%).  These characteristics reflect the composition of the members of the 1199 Service 

Employees International Union (SEIU) from which the sample was drawn.  While Hispanics also 

make up a large percentage of 1199 members, only 16 (9.5%) of the participants in this sample 

were Hispanic.  Six were Black and Hispanic.  They were all age 50 to 75, per study inclusion 

criteria, and the majority (60.4%) were age 50 to 60.  One hundred and nine (64.6%) reported 

having a household income less than or equal to $50,000, with 64 (37.9%) having a household 

income of $31,000 to $50,000.  There was a mean of 2.75 (SD 1.3) adults and 0.33 (SD 0.8) 

children in each household, with 77.8% having no children.  Sixty-five (38.5%) completed at 

least high school or the equivalent, and 18 (10.7%) had a bachelors degree.  Based on self-

reported height and weight, 120 (71%) had a Body Mass Index (BMI) greater than or equal to 

25, with 67 (39.6%) classified as obese (BMI >30).   
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Table 10.   
 

Demographic characteristics of participants (n=169)  
      

    n    (%)  
      

 Gender:       Female 
134  (79.3) 

 

      

 Age:             50 - 60 

61 - 70 

71 -75 

Refused 

102 

47 

3 

17 

(60.4) 

(27.8) 

(1.8) 

(10.1) 

 

      

      

 Race:      Black 

White 

Asian 

Other 

Refused 

115 

15 

12 

23 

4 

(68.0) 

(8.9) 

(7.1) 

(13.6) 

(2.4) 

 

      
      

 Ethnicity: Hispanic 16 (9.5)  
      

      

 Household income: < $15k 

$15k - $30k 

$31k - $50k 

> $50k 

Refused 

3 

42 

64 

44 

16 

(1.8) 

(24.9) 

(37.9) 

(26.0) 

(9.5) 

 

      

      

 Education: < High school 

High school or GED 

College, 1 - 3 years 

Bachelor degree 

Postgraduate courses 

Refused 

  25 

65 

45 

18 

14 

2 

(14.8) 

(38.5) 

(26.6) 

(10.7) 

(8.3) 

(1.2) 

 

      

      

 Birthplace: United States 

Outside U.S. 

Refused 

33 

133 

3 

(19.5) 

(78.7) 

(1.8) 

 

      

 BMI: Underweight (< 18.5) 

Normal (18.5 - 25) 

Overweight (> 25 - 29.9) 

Obese (> 30) 

Refused 

    0 

29 

53 

67 

20 

(0.0) 

(17.2) 

(31.4) 

(39.6) 

(11.8) 

 

      

 

A few participants refused to report personal information including age 17 (10.1%), race 4 

(2.4%), household income 16 (9.5%), education 2 (1.2%) and body weight 20 (11.8%).  There 
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were no consistent patterns of refusals, in other words for example, some individuals willingly 

stated their age or race, but refused to report household income, and vice versa, etc. 

 One hundred and thirty-three (78.7%) reported they were born outside the continental 

United States.  The average number of years living in the U.S. was 29.4 (SD 12.5).  Table 11 

lists their birthplaces by regions of the world.  Sixty percent were from the Caribbean, as listed in 

Table 12, including Jamaica n=34 (20.1%), Antilles n=26 (15.4%), Haiti n=19 (11.2%), Trinidad 

n=13 (7.7%) and Guyana n=10 (5.9%).   The remainder was from other regions of the world, 

including Asia (7.1%), Africa (4.7%), Europe (3%) and South America (2.4%).   

Table 11.  
 

Birthplace by regions of the world (n=169) 
      

  n  (%)  
      

 Caribbean 102  (60.4)  

 United States 33  (19.5)  

 Asia 12  (7.1)  

 Africa     8  (4.7)  

 Europe     5  (3.0)  

 South America     4  (2.4)  

 Other     2  (1.2)  

 Refused     3  (1.8)  
      

 

 

Table 12.  
 

Birthplace in Caribbean countries (n=102) 
 

  n  (%)  
      

 Jamaica   34  (20.1)  

 Antilles   26  (15.4)  

 Haiti   19  (11.2)  

 Trinidad   13      (7.7)  

 Guyana   10      (5.9)  

 Total Caribbean 102  (60.4)  
      

 

 

Health problems.  Eighty three percent of the participants reported they had one or more health 

problems.  Table 13 lists their specific issues.  The most common health problems were related 
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cardiovascular disease (CVD) risk factors, including high blood pressure, high cholesterol and 

heart problems.  One hundred and twelve (66.3%) reported they had at least one CVD risk factor.  

The second most common health issue was arthritis or rheumatism (19.5%), followed by 

diabetes (16.6%), and anxiety, depression, sadness and/or loneliness (16.6%). 

 

Table 13.  
 

Self-reported health problems (n=160)  
 

 n (%) 
  

  

  Have health problems 140 (82.8) 
  

  Cardiovascular disease (CVD) risk factors:  

      High blood pressure   85 (50.3) 

      High cholesterol   40 (23.7) 

      Heart problems   14   (8.3) 

      Total with CVD risk factors: 112 (66.3) 
  

  Arthritis/rheumatism   33 (19.5) 

  Diabetes   28 (16.6) 

  Anxiety/Depression/Sadness/Loneliness   28 (16.6) 

  Thyroid problems     6   (3.6) 

  Knee problems     5   (3.0) 

  Other   28 (16.6) 
  

 
 

Preventive behaviors.  Table 14 lists the preventive health behaviors addressed in the diet study 

survey,  including: (1.) colonoscopy, (2.) mammogram (women) or PSA test (men), (3.) flu 

vaccine, (4.) dental visit, (5.) not smoking and (6.) any regular supplement use.  When asked 

about these six preventive health behaviors, all the participants reported they engaged in at least 

one of the behaviors.  Nearly half reported they had a colonoscopy within the past ten years.  

Sixty-eight percent of the women reported they had a mammogram within the past two years.   

Other common preventive health behaviors included flu vaccine within past year (59.2%), dental 

visit within past year (82.2%), not smoking (92.3%) and regular supplement use (69.8%).  As 

Table 15 indicates, there was a maximum of six preventive behaviors asked of women, and a 
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maximum of five asked of men.  Twenty-seven (20.1%) of the women engaged in all six of these 

behaviors, 45 (33.6%) engaged in five preventive behaviors and 38 (28.4%) engaged in four.  

Among the men, 4 (11.4%) engaged in all five behaviors, 11 (31.4%) engaged in four behaviors 

and 13 (37.1%) engaged in three.  Only one woman and three men engaged in just one of the 

preventive behaviors.  

 

Table 14.  
 

Preventive health behaviors (n=169) 
    

   n   (%) 
    

 Colonoscopy within past 10 years   83 (49.1) 
    

 Mammogram (women) within past 2 years  115 (68.0) 
    

 Flu vaccine within past year 100 (59.2) 
    

 Dental visit within past year 139 (82.2) 
    

 Not smoking 156 (92.3) 
    

 Regular supplement use:  Any Supplement 

Multivitamin 

Calcium 

Vitamin D 

118 

102 

  77 

  72 

(69.8) 

(60.4) 

(45.6) 

(42.6) 
    

 

Table 15.  
 

Number of preventive health behaviors practiced, maximum = 6 for females, 5 for males 
       

  Females     Males 

  n (%)        n (%) 
       

Number of preventive behaviors * 1 

2 

3 

4 

5 

6 

 1 

11 

11 

38 

45 

27 

(0.7) 

(9.0) 

(8.2) 

(28.4) 

(33.6) 

(20.1) 

       3 

14 

13 

11 

 4 

- 

  (8.6) 

(11.4) 

(37.1) 

(31.4) 

(11.4) 

- 
       

    Total:    134 (100.0)  35  (100.0) 

* Behaviors:  Colonoscopy within past 10 years, mammogram within past 2 years 

(women), flu vaccine within past year, dental visit within past year, not smoking, regular 

supplement use 
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General Beliefs about Prevention 
 

Table 16 lists the preventive factors reported by participants when asked the first question 

on the survey: Tell me, do you have any ideas about how to prevent colon cancer?  Is there 

anything you can do to prevent getting colon cancer?  Responses reflect first thoughts that came 

to mind about prevention.  Among those who agreed that CRC could be prevented, 75 (44.4%) 

reported that diet can play a role in preventing CRC.  The second most common response was 

screening, testing and/or colonoscopy mentioned by 63 (37.3%) of the participants, with 34 

(20.1%) specifically stating colonoscopy and 29 (17.2%) mentioning either screening in general 

or getting tested as preventive measures.  Nine (5.3%) said going to the doctor and/or getting an 

annual check-up would prevent CRC, but they did not make reference to testing or screening.  

Twelve (7.1%) stated either keeping the bowel/colon clean or having regular bowel movements, 

such as preventing/avoiding constipation and/or taking laxatives would aid in prevention.  Eight 

(4.7%) said exercise, and 4 (2.4%) said drinking water.  Fifty-three (31.3%) said either nothing 

could be done or they did not know if anything could be done.   

 

Table 16.   
 

Preventive behaviors that first came to mind when asked what 

can be done to prevent colorectal cancer (CRC), (n=169) 
 

  n (%)  

 Dietary factor(s) 75 (44.4)  

 Screening, testing &/or colonoscopy 63 (37.3)  

 Clean bowels &/or prevent constipation 12 (7.1)  

 Medical doctor check-ups 9 (5.3)  

 Exercise 8 (4.7)  

 Drink more water 4 (2.4)  

 No smoking 3 (1.8)  

 Genetic testing 

Blood tests 

1 

1 

(0.6) 

(0.6) 

 

 Nothing or don’t know 53 (31.3)  
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Among the 116 (68.6%) participants who agreed CRC could be prevented, some 

mentioned only one factor, while others mentioned several.  Thirty-seven (31.9%) only 

mentioned screening, including colonoscopy or general mention of CRC testing/screening, and 

32 (27.6%) only stated dietary factors.  Thirty-four (29.3%) mentioned more than one preventive 

factor.   

 

Dietary Beliefs about CRC Prevention 

 

A total of 113 (66.9%) said they believed diet can play a role in preventing CRC.  As 

indicated in Tables 16 and 17, 75 (44.4%) reported dietary factors when asked about general 

preventive measures, without being probed about diet.  When asked specifically about diet with 

the question Are you aware of any eating habits or foods that might prevent colon cancer?, 38 

(22.5%) more participants agreed that diet can prevent CRC. 

 

Table 17.  
 

Participants who believed diet can play a role in CRC prevention 

(n=113), with and without probing for diet-related beliefs 
  

    Stated diet can prevent CRC:  n (%) 
  

         Without being probed about diet 75 (44.4) 
  

         Additional, when probed about diet 38 (22.5) 
  

         Total     113 (66.9) 
  

 

 Table 18 presents the percentages of those who believed diet can prevent CRC (n=113) by 

demographic characteristics, demonstrating there were statistically significant differences based 

on race, income, education and BMI.  Ninety-three percent of the Caucasians versus 64% of the 

non-whites reported diet can prevent CRC (p=.044).  Eighty-six percent of those with household 

incomes greater than $50,000 reported diet, compared with only 61.5% of those with household 

incomes less than $50,000 (p=.005).  Among those who had greater than a high school education, 
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80.5% reported dietary beliefs, compared with only 54.4% of those who had a high school 

diploma or less (p=.001).  Having a normal BMI was also associated with having diet-related 

prevention beliefs, with 93.1% reporting belief in diet, compared to only 58.5% of those who 

were overweight, and 62.7% of those who were obese (p=.001).  There were no significant 

differences in dietary beliefs by gender, age, ethnicity, birthplace or number of years lived in the 

U.S. 

 

Table 18.  
 

N (%) participants who believed diet prevents CRC by demographic characteristics 
 

   n (%) X 
2
 p  

       

 Gender: Female 

Male 

90 (67.2) 

23 (65.7) 

0.00 1.000 
t
  

       

 Age:  50 - 60  

61 - 70 

71 - 75 

67 (65.7) 

32 (68.1) 

  2 (66.7) 

0.08   .959  

       

 Race: Non-white 

Caucasian 

96 (64.0) 

14 (93.3) 

4.40 .044 
t
  

       

 Ethnicity: Hispanic 

Not Hispanic 

11 (68.8) 

102 (66.7) 

0.00 

 

1.000 
t
  

       

 Birthplace:   United States 

Outside U.S. 

27 (81.8) 

86 (63.2) 

3.34  .067 
t
  

       

 Years lived in U.S., 

non-U.S. born:  

< 12 

13 - 20 

21 - 29 

30+ 

  7 (58.8) 

  9 (64.3) 

26 (74.3) 

32 (56.1) 

3.48   .324  

       

 Household Income:  < $50k 

> $50k 

67 (61.5) 

38 (86.4) 

7.91   .005
 t
 

 

 

       

 Education:     < High school 

> High school 

49 (54.4) 

62 (80.5) 

11.52   .001
 t
  

       

 BMI: Normal (18.5-24.9) 

Overweight (25-29.9) 

Obese (> 30) 

27 (93.1) 

31 (58.5) 

42 (62.7) 

13.73  .001  

 

        

        

t
 X 

2
 with continuity correction was utilized 
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 When race, birthplace (U.S. vs. outside), household income, education and BMI were held 

constant, there were no statistically significant differences in dietary beliefs, with the exception 

of having an education beyond high school and having a normal BMI.  Table 19 shows the 

results of logistic regression analysis for dietary beliefs, controlling for each of these participant 

characteristics.  The odds of having any dietary beliefs for CRC prevention were 2.75 times 

greater among those with more than a high school education, (p=.018), and the odds of having 

dietary beliefs were 8.48 times greater among those with a normal BMI, (p=.006).  

 

Table 19.  
 

Summary of logistic regression analysis for variables predicting dietary 

beliefs, controlling for select demographic characteristics and BMI 
     

   95% C.I. for Exp (B) 

Sample Characteristics Exp (B)  p Lower Upper 
     

 Non-white race  0.27 .239  0.03 2.41 

 U.S. born 1.39 .554  0.47 4.16 

 Income > $50k 1.92 .244  0.64 5.72 

 Education > high school 2.75 .018 1.19 6.37 

 Normal BMI 8.48 .006 1.85    38.82 
     

 

 Chi-square analyses were conducted to determine if there were statistically significant 

differences in six reported preventive health behaviors based on belief in diet as a measure for 

CRC prevention.  As shown in Table 20, there were statistically significant differences in 

calcium supplementation and vitamin D supplementation between those who believed diet can 

prevent CRC and those who did not believe in diet as a preventive measure.  Seventy-nine 

percent of those who regularly took calcium supplements had dietary beliefs in comparison to 

only 56.5% who did not take calcium supplements regularly (p=.003).  Seventy-eight percent of 

those who took vitamin D supplements regularly believed in diet as a preventive measure, versus 

only 58.8% of those who did not take vitamin D (p=.015).  Seventy-five percent of those who 



 105 

 

had a colonoscopy within the past ten years believed in diet for CRC prevention compared to 

only 59.3% of those who did not have a colonoscopy (p=.050).  Other preventive health 

behaviors, including mammogram, flu vaccine, dental visit, not smoking, any regular supplement 

use and taking a multivitamin did not reveal statistically significant differences. 

 

 

 The mean of the preventive behaviors combined per individual was then computed to 

serve as a composite score, with six the maximum number of behaviors for women, five the 

maximum number of behaviors for men, and zero the minimum for both.  As indicated in Table 

21, there were statistically significant differences in the mean number of preventive behaviors 

between those who believed versus those who did not believe in diet for CRC prevention.  

Table 20.  
 

N (%) participants who believed diet prevents CRC by six preventive health behaviors 
 

           n (%)    X 
2
         p  

        

1. Colonoscopy within past 10 years 

 

Yes 

No 

62 (74.7) 

51 (59.3) 

3.85 .050  

        

2. Mammogram (women) within past 2 years 

 

Yes 

No 

78 (67.8) 

12 (63.2) 

0.02 .890  

       

3. Flu vaccine within past year 

 

Yes 

No 

70 (70.0) 

43 (63.2) 

0.77 .381  

       

4. Dental visit within past year Yes 

No 

94 (67.6) 

19 (67.9) 

0.00 1.000  

5. Non-smoker Yes 

No 

  106 (67.9) 

  7 (53.8) 

0.54 .465  

       

6. Any regular supplement use Yes 

No 

84 (71.8) 

29 (55.8) 

3.48 .062  

       

 Regular supplement use: Multivitamin Yes 

No 
72 (70.6) 

41 (61.2) 

1.75 .186  

        

  Calcium Yes 

No 

61 (79.2) 

52 (56.5) 

8.75 .003  

        

  Vitamin D Yes 

No 

56 (77.8) 

57 (58.8) 

5.91 .015  
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Women who believed in diet as a preventive measure had a mean of 4.64 preventive behaviors 

(SD 1.16) in comparison to a mean of 4.07 (SD 1.21) among those who did not believe in diet 

(p=.009).  There were no statistically significant differences in the mean number of preventive 

behaviors among men who believed diet can prevent CRC.  

 

Table 21.  
 

Mean number * of preventive behaviors by dietary beliefs for women and men (n=169) 
          

  Believe Diet Can Prevent CRC  Total   
        

  Yes (n=113)  No (n=56)  (n=169)   

  n Mean (SD)  n Mean (SD)  n Mean (SD) F p 
            

Females:  90 4.64 (1.16)  44  4.07 (1.21)  134 4.46 (1.21) 7.06 .009 
            

Males:  23 3.30 (1.19)  12  3.17   (.94)  35 3.26 (1.09) 0.12 .729 
          

 * Range = females 0-6; males 0-5 

  

 Other personal characteristics investigated in this study included self-reported health 

problems, whether their primary care physician had talked about CRC during office visits, if they 

perceived they were at personal risk of CRC, and personal experiences with cancer including 

having friends or relatives diagnosed with CRC and/or other types of cancer.  As indicated in 

Tables 22 and 23, there were no significant differences based on any of these characteristics, 

with the exception of having diabetes.  Only 46.4% of those with diabetes reported believing diet 

can prevent CRC, compared with 70.9% of those who did not have diabetes (p=.022).   
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Table 22.  
 

N (%) participants who believed diet prevents CRC by self-reported 

health problems (n=169) 
        

   n (%) X 
2
 p

 t
  

       

Have health problem(s):  Yes 

No 

95 (67.9) 

18 (62.1) 

0.15 .699  

      

Specific health problems:      
       

 High blood pressure  Yes 

No 

53 (62.4) 

60 (71.4) 

1.19 .276  

       

 High cholesterol  Yes 

No 

29 (72.5) 

84 (65.1) 

1.46 .500  

       

 Heart problems  Yes 

No 

  9 (64.3) 

 104 (67.1) 

0.00 1.000  

       

 Total CVD problems Yes 

No 

74 (66.1) 

39 (68.4) 

0.02 .893  

       

 Arthritis/rheumatism  Yes 

No 

27 (81.8) 

86 (63.2) 

3.34 .067  

       

 Diabetes  Yes 

No 

13 (46.4) 

 100 (70.9) 

5.27 .022  

        

 Anxiety, depression, 

sadness, loneliness 

Yes 

No 

22 (78.6) 

91 (64.5) 

1.49 .222  

       

       

t
 X 

2
 with continuity correction was utilized 

 

 

Table 23.  
 

N (%) participants who believed diet prevents CRC by other personal characteristics 

(n=169) 
        

   n (%)      X 
2
        p 

t
  

       

 Physician talked about CRC Yes 

No 

77 (72.6) 

36 (57.1) 

3.61 .057  

       

 Perceived risk Yes 

No 

32 (69.6) 

81 (65.9) 

0.07 .785  

       

 Personal experiences with cancer Yes 

No 

71 (69.6) 

39 (61.9) 

0.72 .395  

        

        

t
 X 

2
 with continuity correction was utilized 
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As indicated in Table 24, when all the characteristics that were found statistically 

significant (p<.05) or p<.10 were held constant in a logistic regression model, only education and 

BMI remained significant.  Among those with more than a high school education, the odds of 

believing diet prevents CRC were 4.09 times greater (p=.004).  Among those with a normal 

BMI, the odds of having dietary beliefs were 9.72 times greater (p=.008). 

 

Table 24.  
 

Summary of logistic regression analysis for variables predicting dietary 

beliefs, controlling for select participant characteristics 
     

   95% C.I. for Exp (B) 

Sample Characteristics Exp (B)  p Lower Upper 
     

 Non-white race 0.38 .427 0.04 4.13 

 U.S. born 1.88 .328 0.53 6.62 

 Income > $50k 2.48 .142 0.74 8.38 

 Education > high school 4.09 .004 1.56    10.73 

 Normal BMI 9.72 .008 1.80    52.61 

 CRC screening 2.49 .090 0.87 7.14 

 Any supplement use 1.68 .349 0.57 4.98 

 Calcium supplement 1.53 .606 0.30 7.71 

 Vitamin D supplement 1.35 .727 0.25 7.26 

 Diabetes 0.54 .212 0.20 1.43 

 Arthritis/rheumatism 3.27 .054 0.98    10.91 

 MD talked about screening 2.01 .194 0.70 5.78 
     

 

The participants who believed that diet can prevent CRC were then asked about specific 

foods and eating habits.  Table 25 lists their responses.  Increasing fiber, whole grains and/or 

roughage were the most common responses (65.5%), followed by increasing vegetables (51.3%), 

increasing fruits (30.1%), decreasing meats (24.8%) and decreasing fat (18.6%).  Among those 

who said eating more vegetables can prevent CRC (n=58), 11 said broccoli specifically, and 8 

said green vegetables.  There were no other common responses on vegetables or fruits, and most 
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generally stated fruits or vegetables without naming specific types.  Among those who said 

eating less meat prevents CRC, 21 (18.6%) specified red meat. 

 

 

 

 

 

 

 

 

 

 

 

 

Beliefs and National Dietary Recommendations 

The participants’ reported dietary beliefs reflected national dietary recommendations for 

the most part.  Table 26 compares their reported dietary beliefs with national recommendations.  

The top five most common foods mentioned are also listed as important measures for prevention, 

including increasing dietary fiber, vegetables and fruits, and decreasing red meat, fat and 

processed meats.  Some erroneous diet-related beliefs were also mentioned by a few participants.  

These included increasing water and decreasing salt.  Other erroneous beliefs mentioned by one 

or two participants included the ingestion of mold, worms, dietary cholesterol and starch.  No 

one reported not cooking at high temperatures as a preventive measure. 

Table 25.  
 

Reported beliefs on diet and colorectal cancer 

(CRC) prevention (n=113) 
 

  n (%)  
    

 ↑ Fiber/whole grains/roughage 74 (65.5)  

 ↑ Vegetables 58 (51.3)  

 ↑ Fruits 34 (30.1)  

 ↓ Meat 28 (24.8)  

 ↓ Fat 21 (18.6)  

 ↑ Water    11   (9.7)  

 ↓ Processed/junk foods      7   (6.2)  

 ↑ Fish      5   (4.4)  

 ↓ Sugar      3   (2.7)  

 ↓ Salt      3   (2.7)  

 ↓ Alcohol      2   (1.8)  

 ↑ Dairy      1   (0.9)  

 Other      9   (8.0)  
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Table 26.  
 

National dietary recommendations for CRC prevention from the ACS and 

AICR compared with participants’ reported dietary beliefs (n=113) 
 

National Recommendations Reported Dietary Beliefs 
  

  

      ↑ Fiber/whole grains/roughage  

      ↑ Vegetables  

      ↑ Fruits  

      ↓ Red meat  

      ↓ Fat  

      ↓ Processed meat  

      ↑ Fish  

      ↓ Alcohol  

      ↑ Dairy  

      ↓ Cooking at high temperatures Not reported 
   

 

 

 

Beliefs and Reported Dietary Intake 

Table 27 shows the mean dietary intake scores and nutrient intake values assessed by the 

Block Fat Screener and Block Fruit, Vegetable and Dietary Fiber Screener.  Each Block 

summary score mean represents the total mean score for the all the items on the survey 

containing specific types of food (e.g. meat, fruits/vegetables, red meat, etc.).  Mean single item 

scores can then be determined by dividing the total mean score by the number of survey 

questions on that specific type of food.  Single item scores reveal the estimated number times 

that type of food is consumed per month, per week and/or per day.  The specific point estimates 

of nutrient intakes were determined mathematically by validated Block prediction equations.  

Refer to Chapter 3, Methods for further explanation of the summary scores and prediction 

equations.  Overall, this study revealed participants who believed diet can prevent CRC reported 

dietary intakes that favored healthier choices.   
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Participants who believed in diet as a measure for CRC prevention had a lower total 

mean score for red meat (1.2 vs. 1.9, p=.032).  This score reveals a small, but statistically 

significant difference between those who believed in diet for prevention and those who did not 

have dietary beliefs.  A red meat single item score of 0.30 (1.2 divided by 4 red meat 

questionnaire items) for those who believed in diet indicates estimated consumption one time per 

month.  The total mean score of 1.9 for those who did not believe in diet indicates a single item 

score of 0.475, also revealing consumption one time per month, but slightly more than those with 

dietary beliefs. 

Table 27.   
 

Mean dietary intakes by belief that diet can prevent CRC (n=169) 
      

 Believed Diet Prevents CRC    
      

      

 Yes (n=113)     No (n=56)   Total (n=169)   

 mean   (SD) mean   (SD)  mean   (SD) F p 
      

Block Summary Scores:  

  

 

       

  Meat
* 
  14.1      (8.8)   16.7      9.8) 15.0     (9.2) 2.94 .088 

  Red meat
*
    1.2      (1.7)     1.9     (2.3)   1.5     (1.9) 4.70 .032 

  Processed meat
*
    0.8      (1.1)     1.1     (1.5)   0.9     (1.3) 0.96 .329 

  Fruit & vegetable
*
  12.7      (4.4)   11.8     (4.3) 12.4     (4.4) 1.66 .199 

  Dietary fiber
*
  14.1      (4.4)   12.1     (4.0) 13.4     (4.4) 8.10 .005 

  Fruit, vegetable, bean
*
  18.3      (5.6)   16.3     (5.2) 17.7     (5.5) 4.99 .027 

      

      

Block Prediction Equations:     
     

  Total fat (g)    75.5    (21.8) 81.5   (23.7) 77.5   (22.6) 2.70 .102 

  Saturated fat (g)      19.0      (7.8) 21.3     (8.8) 19.8     (8.2) 2.96 .087 

  % Kcal from fat     30.1      (5.4) 31.6     (5.9) 30.6     (5.6) 2.76 .098 

  Cholesterol (mg)    218.6    (70.8)  243.1   (80.2) 226.7   (74.7) 4.09 .045 

  Fruit & vegetable servings        4.0      (1.7) 3.7     (1.6) 3.9     (1.6) 1.56 .214 

  Vitamin C (mg)    130.0    (38.8) 117.2   (35.7) 125.7   (38.2) 4.32 .039 

  Magnesium (mg)    312.1    (75.9) 290.0   (70.5) 304.8   (74.7) 3.32 .070 

  Potassium (mg) 3,043.9  (721.0) 2,823.8 (666.9) 2,971.0 (709.2) 3.67 .057 

  Dietary fiber (g)      13.3      (4.9) 11.8     (4.5) 12.8     (4.8) 3.58 .060 
      

*
 Possible score ranges: Meat (0-24), red meat (0-16), processed meat (0-12), fruit & vegetable  

  (0-35), dietary fiber (0-30), fruit, vegetable, bean (0-50) 
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They also had a higher mean summary score for dietary fiber (14.1 vs. 12.1, p=.005).  A 

mean score of 14.1 reflects a single item score of 2.43 (14.1 divided by 6 fiber questionnaire 

items), which indicates consumption of foods rich in dietary fiber 2-3 times per week category 

on the Block questions.  In contrast, a mean of 12.1 reflects a single item score of 2.02, which 

also indicates dietary fiber consumption 2-3 times per week category, but slightly less, closer to 

two times per week than three times.   

Those who believed diet can prevent CRC had a higher total mean score for fruit, 

vegetables and beans (18.3 vs. 16.3, p=.027).  The mean of 18.3 reflects a single item score of 

1.83 (18.3 divided by 10 fruit, vegetable and bean questionnaire items), which indicates 

consumption between once a week (score of 1) and 2-3 times per week (score of 2).  A mean of 

16.3 reflects a single item score of 1.63, thus also indicating consumption between one time and 

2-3 times per week, but still slightly less, closer to one time per week than those with dietary 

beliefs. 

Daily intakes of cholesterol and vitamin C also had statistically significant differences 

between those with and without dietary beliefs.  Cholesterol intake was lower among those who 

believed in diet as a CRC preventive measure (218.6 mg vs. 243.1 mg, p=.045).  Vitamin C 

intake was higher among those with dietary beliefs (130 mg vs. 117.2 mg, p=.039).   

Differences between meat score, processed meat score, fruit and vegetable score, total fat 

(g), saturated fat (g), % calories from fat, fruit and vegetable servings, magnesium (mg), 

potassium (mg) and dietary fiber (g) were not statistically significant.  Although not statistically 

significant, consumption of each of these food categories was suggestive of a healthier pattern 

among those who believed diet can prevent CRC.  For example, among those who believed in 

diet, mean meat score was lower (14.1 vs. 16.7, p=.088), and mean daily intake of saturated fat 
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was lower (19 g vs. 21.3 g, p=.087).  Magnesium intake was higher among those who believed in 

diet (312.1 mg vs. 290.0 mg, p=.070), and potassium intake was higher (3,043.9 mg vs. 2,823.8 

mg, p=.057).  Dietary fiber was also higher (13.3 g vs. 11.8 g, p=.060).   

 Comparisons were then made between specific dietary beliefs for CRC prevention and 

dietary intake.  For each belief mentioned, mean dietary intakes were first compared between 

those who mentioned the specific belief and those who did not mention the belief.  Reported 

beliefs included:  (1.) eating more dietary fiber, whole grains and/or roughage (Table 28), (2.) 

eating less meat (Table 29), (3.) eating less fat (Table 30), and (4.) eating more fruits and/or 

vegetables (Table 31).  All the participants in the sample were included in these analyses 

(n=169), including those who did not believe diet prevents CRC.   

None of the specific beliefs mentioned revealed statistically significant differences in 

intake patterns, with the exception of mean summary score for dietary fiber intake among those 

who believed eating more fruits and/or vegetables prevents CRC.  As indicated in Table 28, there 

were no statistically significant differences in food and nutrient intakes among those who 

believed dietary fiber prevents CRC.  Table 29 shows there were no statistically significant 

differences in food and nutrient intakes among those who believed eating less meat prevents 

CRC.  As indicated in Table 30, there were no statistically significant differences in food and 

nutrient intakes for belief eating less fat prevents CRC.  Table 31 shows no differences in intake 

for belief that eating more fruits and/or vegetables prevents CRC, with the exception of dietary 

fiber summary score.  Those who believed consumption of fruits and/or vegetables prevents 

CRC had a higher mean summary score (14.5 vs. 12.8, p=.018).  However, the Block prediction 

equation for dietary fiber (g) was not statistically significant. 
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Table 29.  
 

Mean dietary intakes of participants who mentioned eating less meat prevents CRC 

(n=169) 
  

  Mentioned 

 Less Meat Intake Prevents CRC 

  

    

    Yes (n=28)     No (n=141)   

    Mean  (SD)     Mean  (SD) F p 
     

Block Summary Scores:    
     

 Meat *  13.6  (8.7)      15.2  (9.3) 0.73 .394 

 Red meat *   0.9  (1.7)        1.6  (2.0) 2.67 .104 

 Processed meat *  0.9  (1.2)        0.9  (1.3) 0.00 .959 
     

     

Block Prediction Equations:     
     

 Total fat (g)     73.8   (21.0)      78.2    (21.0) 0.89 .348 

 Saturated fat (g)     18.7     (8.0)      20.0      (8.3) 0.57 .453 

 % Kcal from fat     29.7     (5.2)      30.8      (5.7) 0.86 .355 

 Cholesterol  (mg)   216.5   (71.7)    229.2    (74.7) 0.67 .415 

 Potassium (mg) 3,055.0  (699.0) 2,960.0  (703.0) 0.43 .514 
       

* Possible score ranges: Meat (0 – 24), red meat (0 – 16), processed meat (0 – 12) 

Table 28.  
 

Mean dietary intakes of participants who mentioned eating more dietary fiber 

prevents CRC (n=169) 
  

 Mentioned Dietary Fiber  

Prevents CRC 

 

     

 Yes (n=74) No (n=95)   

 Mean (SD) Mean (SD) F p 
     

Block Summary Scores:    
    

  Fruit & vegetable 
*
  13.0 (4.6) 11.9 (4.2) 2.47 .118 

  Dietary fiber 
*
  14.1 (4.5) 13.0 (4.2) 2.65 .106 

  Fruit, vegetable, bean 
*
  18.4 (6.0) 17.1 (5.1) 2.46 .119 

     

     

Block Prediction Equations:    
     

  Fruit & vegetable servings    4.1 (1.7)   3.8  (1.6) 2.13 .146 

  Dietary fiber (g) 13.4 (5.0) 12.4  (4.5) 1.92 .168 
     

*
 Possible score ranges:  Fruit & vegetable (0 – 35), dietary fiber (0 – 30),  Fruit,  

  vegetable, bean (0 – 50) 
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Table 30.  
 

Mean dietary intakes of participants who mentioned eating less fat prevents CRC 

(n=169) 
     

 Mentioned 

 Less Fat Intake Prevents CRC 

  

     

 Yes (n=21) No (n=148)   

 mean  (SD) mean  (SD)  F p 
     

Block Summary Scores:    
     

 Meat 
*
    15.4     (9.7)   14.9    (9.2) 0.05 .825 

 Red meat 
*
      1.7      (1.8)     1.4    (2.0) 0.24 .628 

 Processed meat 
*
      1.3      (1.4)    0.9    (1.3) 2.02 .157 

     

     

Block Prediction Equations:    
     

   Total fat (g)    78.7   (23.0)   77.3  (22.6) 0.07 .787 

   Saturated fat (g)    20.1      (8.9)   19.8    (8.1) 0.03 .864 

   % Kcal from fat    30.9      (5.7)   30.5    (5.6) 0.07 .793 

   Cholesterol  218.4  (81.2) 228.3  (73.9) 0.32 .571 
     

* 
Possible score ranges: Meat (0 – 24), red meat (0 – 16), processed meat (0 – 12) 

 

Table 31.  
 

Mean dietary intakes of participants who mentioned eating more fruit and/or vegetables 

prevents CRC (n=169) 
  

 Mentioned 

Fruits &/or Vegetables Prevents CRC 

 

     

     Yes (n=64)   No (n=105)   

      Mean  (SD)   Mean  (SD)     F p 
     

Block Summary Scores:     
      

      

  Fruit & vegetable *     13.0     (4.6) 11.9  (4.2) 2.58 .110 

  Dietary fiber *     14.5     (4.5) 12.8  (4.2) 5.72 .018 

  Fruit, vegetable, bean *     18.6     (5.6) 17.1  (5.4) 2.93 .089 
     

     

Block Prediction Equations:    
     

  Fruit & vegetable servings        4.2      (1.7) 3.8 (1.6) 2.42 .122 

  Vitamin C (mg)    131.7    (39.8)   22.3  (36.4) 2.46 .118 

  Magnesium (mg)    315.1    (77.9)  299.4  (70.8) 1.82 .180 

  Potassium (mg) 3,074.0  (740.0) 2,915.0  (672.0) 2.03 .155 

  Dietary fiber (g)      13.5      (5.0)     12.5  (4.6) 1.97 .162 
     

* Possible score ranges: Fruit & vegetable (0 – 35), dietary fiber (0 – 30), Fruit, vegetable,  

   bean (0 – 50) 
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  Dietary beliefs for CRC prevention and dietary intakes were then compared among those 

who mentioned each specific belief and those who believed diet prevents CRC but did not 

mention the given specific belief.  Therefore, these analyses only included those who believed 

diet prevents CRC (n=113).  Those who did not believe diet can prevent CRC (n=56) were 

excluded.  As indicated in tables 32, 33, 34 and 35, there were no statistically significant 

differences in dietary intake among those who believed eating more dietary fiber, less meat, less 

fat and more fruits/vegetables prevents CRC.  Although not statistically significant, among those 

who held each specific belief, intake was suggestive of a dietary pattern that was either healthier 

or similar to those who did not mention the given belief.  For example, as indicated in Table 32, 

those who believed eating more dietary fiber prevents CRC had a healthier mean intake pattern 

for eating slightly more fruits and vegetables (13.0 vs. 12.1). 

Table 32. 
 

Mean dietary intakes of participants who mentioned eating more dietary fiber 

prevents CRC among those who believed diet prevents CRC  
   

 Believed Diet Prevents CRC 

(n=113) 

 

   

 Mentioned 

Dietary Fiber  

Prevents CRC 

(n=74) 

Did Not 

Mention Fiber 

Prevents CRC 

(n=39) 

 

     

 Mean (SD) Mean (SD) F p 
     

     

Block Summary Scores:     
     

  Fruit & vegetable 
*
 13.0 (4.6) 12.2 (4.1) 0.94 .334 

  Dietary fiber 
*
 14.1 (4.5) 14.2 (4.2) 0.02 .887 

  Fruit, vegetable, bean 
*
 18.4 (6.0) 18.2 (4.8) 0.06 .812 

     

     

Block Prediction Equations:    
     

  Fruit & vegetable servings   4.1 (1.7)  3.8 (1.7) 0.78 .379 

  Dietary fiber (g) 13.4 (5.0) 13.1 (4.7) 0.12 .735 
     

* Possible score ranges:  Fruit & vegetable (0 – 35), dietary fiber (0 – 30),  Fruit, 

vegetable, bean (0 – 50) 
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Table 33.  
 

Mean dietary intakes of participants who mentioned eating less meat prevents CRC 

among those who believed diet prevents CRC 
   

 Believed Diet Prevents CRC 

(n=113) 

 

   

 Mentioned  

Less Meat  

Prevents CRC 

(n=28) 

Did Not 

Mention Less 

Meat Prevents 

CRC (n=85) 

 

     

  Mean (SD) Mean (SD) F p 
     

     

Block Summary Scores:    
    

 Meat * 13.6    (8.7) 14.3 (8.9) 0.12 .727 

 Red meat * 0.9    (1.7) 1.4 (1.7) 1.29 .258 

 Processed meat *  0.9    (1.2) 0.8 (1.1) 0.18 .673 
     

     

Block Prediction Equations:    
     

 Total fat (g) 73.8   (21.0) 76.1 (22.2) 0.24 .629 

 Saturated fat (g) 18.7     (8.0) 19.1 (7.8) 0.05 .826 

 % Kcal from fat 29.7     (5.2) 30.2 (5.5) 0.21 .644 

 Cholesterol  (mg) 216.5   (71.7) 219.3 (70.9) 0.03 .856 

 Potassium (mg) 3,054.7 (698.7) 3,040.4 (732.3) 0.01 .928 
     

* Possible score ranges:   Meat (0 – 24), red meat (0 – 16), processed meat (0 – 12) 
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Table 34.  
 

Mean dietary intakes of participants who mentioned eating less fat prevents CRC 

among those who believed diet prevents CRC 
   

 Believed Diet Prevents CRC 

(n=113) 

 

   

   

 Mentioned  

Less Fat  

Prevents CRC 

(n=21) 

Did Not 

Mention Less 

Fat Prevents 

CRC (n=92) 

 

     

  Mean (SD)  Mean (SD)    F p 
     

     

Block Summary Scores:     
     

 Meat * 15.4 (10.0) 13.8   (8.6) 0.53 .469 

 Red meat * 1.7   (1.8) 1.2   (1.7) 1.55 .216 

 Processed meat * 1.3   (1.4) 0.8   (1.1) 3.90 .051 
     

     

Block Prediction Equations:     
     

 Total fat (g) 78.7 (23.0) 74.8 (21.6) 0.55 .461 

 Saturated fat (g) 20.1   (8.9) 18.8   (7.6) 0.48 .491 

 % Kcal from fat 30.9   (5.7) 29.9   (5.3) 0.55 .461 

 Cholesterol  (mg) 218.4 (81.2) 218.7 (68.7) 0.00 .986 
     

     

* Possible score ranges:   Meat (0 – 24), red meat (0 – 16), processed meat (0 – 12) 
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 Thirty-three (19.5%) of the participants had a healthy diet, defined as five or more daily 

servings of fruits and/or vegetables and less than 35% of total calories from fat.  Servings and 

percent calories were determined by the Block prediction equations, based on the food 

consumption screeners as discussed in Chapter 3, Methods.  Table 36 compares dietary beliefs 

about CRC prevention based on dietary patterns defined in this way (healthy vs. unhealthy).  

Although there were no statistically significant differences, there were some dietary beliefs that 

was suggestive of a healthy dietary intake pattern, including those with any dietary beliefs 

(69.7% vs. 66.2%), those who believed eating more fruits and vegetables (48.5% vs. 35.3%), less 

Table 35.  
 

Mean dietary intakes of participants who mentioned eating more fruit and/or 

vegetables prevents CRC among those who  believed diet prevents CRC  
   

 Believed Diet Prevents CRC (n=113)  
   

   

   Mentioned  

  Fruits &/or   

Vegetables  

  Prevents CRC 

  (n=64) 

Did Not Mention 

Fruits &/or 

Vegetables   

Prevents CRC 

(n=49) 

 

     

    Mean (SD) Mean (SD)   F p 
     

     

Block Summary Scores:     
    

  Fruit & vegetable * 13.1    (4.4) 12.2    (4.4) 1.13 .290 

  Dietary fiber * 14.5    (4.5) 13.6    (4.3) 0.95 .331 

  Fruit, vegetable, bean * 18.6    (5.6) 18.0    (5.6) 0.33 .565 
     

     

Block Prediction Equations:    
     

  Fruit & vegetable servings 4.2     (1.7) 3.8     (1.6) 1.09 .298 

  Vitamin C (mg) 131.7   (39.8) 127.7   (37.8) 0.29 .590 

  Magnesium (mg) 315.1   (77.9) 308.2   (73.9) 0.23 .634 

  Potassium (mg) 3,073.7 (740.0) 3,005.0 (701.2) 0.25 .618 

  Dietary fiber (g) 13.5     (5.0) 13.1     (4.8) 0.24 .626 
     

     

* Possible score ranges: Fruit & vegetable (0 – 35), dietary fiber (0 – 30), Fruit, 

vegetable, bean (0 – 50) 
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meat (15.2% vs. 16.9%), and less fat (9.1% vs. 13.2%).  Belief in eating more fiber and/or whole 

grains did not favor a healthier pattern. 

 

Table 36.  
 

Healthy dietary pattern
tt
 by dietary beliefs about CRC prevention (n=169) 

      

Dietary Beliefs on  

CRC Prevention 

Healthy Diet 

(n=33) 

Not Healthy Diet 

(n=136) 

  

n (%) n (%)   X 
2
      p 

t
 

     

 Any dietary belief: 23 (69.7) 90 (66.2) 0.03 .858 
     

 ↑ fiber &/or whole grains: 13 (39.4) 61 (44.9) 0.14 .710 
     

 ↑ fruits &/or vegetables: 16 (48.5) 48 (35.3) 1.44 .230 
     

 ↓ meat: 5  (15.2) 23 (16.9) 0.00 1.000 
     

 ↓ fat:          3   (9.1) 18 (13.2) 0.13 .724 
     

t
 X

 2
 continuity correction utilized 

tt
 Healthy dietary pattern defined as daily consumption of five or more servings of fruits 

and/or vegetables, and less than 35% calories from fat.   

 

 

When the definition of a healthy diet was changed to at least three servings of fruits and 

vegetables with less than 35% calories from fat, 87 (51.5%) of the participants met this criteria.  

As indicated in Table 37, when healthy was redefined, there were statistically significant 

differences between those who believed in diet and those who did not believe diet plays a role in 

CRC prevention.  Sixty-five (74.7%) of those who had a healthy diet believed diet can prevent 

CRC, in comparison to only 48 (58.5%) of those who did not have a healthy diet (p=.039).  

However, when specific dietary beliefs, including more fiber/whole grains, more 

fruits/vegetables, less meat and less fat were compared, there were no significant differences in 

overall dietary pattern.  Although not statistically significant, a healthy dietary pattern was more 

common among those with beliefs for increasing fiber (49.4% vs. 37.8%) and fruits and/or 

vegetables (42.5% vs. 32.9%).  Belief in decreasing meat or fat did not reflect a healthier pattern. 
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Table 37.  
 

Re-defined healthy dietary pattern
tt
 by dietary beliefs about CRC prevention (n=169) 

     

Dietary Beliefs on 

CRC Prevention 

Healthy Diet (n=87) Not Healthy Diet (n=82)   

n (%) n (%)  X 
2
  p 

t
 

     

 Any dietary belief: 65 (74.7) 48 (58.5) 4.28 .039 
     

 ↑ fiber &/or whole grains: 43 (49.4) 31 (37.8) 1.87 .172 
     

 ↑ fruits &/or vegetables: 37 (42.5) 27 (32.9) 1.27 .260 
     

 ↓ meat: 18 (20.7) 10 (12.2) 1.63 .201 
     

 ↓ fat: 13 (14.9)  8   (9.8) 0.62 .431 
     

t
 X

 2
 continuity correction utilized 

tt
 Healthy dietary pattern defined as daily consumption of three or more servings of fruits 

and/or vegetables, and less than 35% calories from fat.   
     

 

Multiple regression analyses were conducted to determine if there were statistically 

significant differences in total fat, saturated fat, % calories from fat, and fruit/vegetable servings 

among those who believed diet can prevent CRC, while controlling for gender, race, birthplace 

(U.S. vs. outside), household income, education and BMI.  As described in Chapter 3 Methods, 

gender was held constant because it was accounted for in the Block food and nutrient prediction 

equations.  The other variables were held constant because they were associated with dietary 

beliefs (p<.05).  Birthplace (U.S. vs. outside) was not statistically significant, but p=.067, and 

therefore it was also placed in the model.  Total fat intakes (g) were first compared based on 

whether or not diet was believed to prevent CRC.  As indicated in table 38, those who had 

dietary beliefs had a total fat intake that was 9.30 grams lower than those who did not believe in 

diet (p=.029).  The R
2
 value was 0.124, indicating a small, but statistically significant difference 

in variation. 
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Table 38.  
 

Regression analysis predicting total daily fat intake (g.) by belief in diet for CRC 

prevention, controlling for gender, race, birthplace, income, education and BMI 

(n=169) 
     

 Unstandardized 

Coefficients 

 

 

 

 
    

Predictors:   B Std. Error   t  p 
     

    (Constant) 

    Female 

    Non-white race 

    U.S. born 

    Household income >$50k 

    Education > high school 

    Normal BMI 

    Believe diet prevents CRC 

67.70 

12.36 

0.93 

8.14 

5.00 

4.57 

3.32 

-9.30 

     8.46 

4.39 

6.91 

5.07 

4.96 

4.17 

4.75 

4.20 

8.00 

2.81  

0.14 

1.61 

1.01 

1.10 

0.70 

-2.21 

.000 

.006 

.893 

.110 

.315 

.275 

.486 

.029 
     

Dependent variable: Total fat intake (g) 

 

 

 

Table 39 shows regression analysis predicting daily saturated fat intake by belief in diet 

for CRC prevention, controlling for gender, race, birthplace (U.S. vs. outside), household 

income, education and BMI.  Those who believed diet can prevent CRC had an intake of 3.41 

grams of saturated fat less than those who did not believe in diet (p=.029).  This model only 

explains a small variation in differences (R
2
=0.095). 
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Table 39.  
 

Regression analysis predicting daily saturated fat intake (g), by belief in diet for CRC 

prevention, controlling for gender, race, birthplace, income, education and BMI 

(n=169) 
     

 Unstandardized 

Coefficients 

  

Predictors:   B  Std. Error    t  p 
     

    (Constant) 

    Female 

    Non-white race 

    U.S. born 

    Household income >$50k 

    Education > high school 

    Normal BMI 

    Believe diet prevents CRC 

22.23 

-3.07 

.34 

2.98 

1.83 

1.68 

1.22 

-3.41 

3.10 

1.61 

2.54 

1.86 

1.82 

1.53 

1.74 

1.54 

7.17 

-1.91 

0.14 

1.61 

1.01 

1.10 

0.70 

-2.21 

.000 

.058 

.893 

.110 

.315 

.275 

.486 

.029 
     

Dependent variable: Saturated fat intake (g) 

 
 

Table 40 shows regression analysis predicting percentage of calories from fat by belief in 

diet for CRC prevention, controlling for gender, race, birthplace (U.S. vs. outside), household 

income, education and BMI.  Those who believed diet can prevent CRC had 2.3 percentage 

points of calories from fat less than those who did not believe in diet (p=.029).  The variation 

predicted by this model was small (R
2
=0.110).  

 

 

 

 

 

 

 

 



 124 

 

Table 40.  
 

Regression analysis predicting calories from fat (%), by belief in diet for CRC 

prevention, controlling for gender, race, birthplace, income, education and BMI 

(n=169) 
     

 Unstandardized 

Coefficients 

  

Predictors: B Std. Error t p 
     

   (Constant) 

   Female 

   Non-white race 

   U.S. born 

   Household income >$50k 

   Education > high school 

   Normal BMI 

   Believe diet prevents CRC 

28.55 

2.59 

0.23 

2.03 

1.25 

1.14 

.83 

-2.32 

2.12 

1.10 

1.73 

1.27 

1.24 

1.04 

1.19 

1.05 

13.50 

2.36 

0.14 

1.61 

1.01 

1.10 

0.70 

-2.21 

.000 

.020 

.893 

.110 

.315 

.275 

.486 

.029 
     

Dependent variable:  % calories from fat 

 

 

 

Table 41 shows regression analysis predicting servings of fruits/vegetables by belief in 

diet for CRC prevention, controlling for gender, race, birthplace (U.S. vs. outside), household 

income, education and BMI.  Those who believed diet can prevent CRC had 0.27 servings of 

fruits and vegetables more than those who did not believe in diet, but the differences were not 

statistically significant.  The variation predicted by this model was small (R
2
=0.107).   
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Table 41.  
 

Regression analysis predicting fruit/vegetable servings, by belief in diet for CRC 

prevention, controlling for gender, race, birthplace, income, education and BMI 

(n=169) 
     

 Unstandardized 

Coefficients 

  

Predictors:  B Std. Error  t p 
     

   (Constant) 

   Female 

   Non-white race 

   U.S. born 

   Household income >$50k 

   Education > high school 

   Normal BMI 

   Believe diet prevents CRC 

3.70 

-.86 

.34 

.08 

.58 

.31 

.17 

.27 

0.62 

0.32 

0.51 

0.37 

0.36 

0.31 

0.35 

0.31 

5.97 

-2.65 

0.67 

0.21 

1.59 

1.03 

0.48 

0.86 

.000 

.009 

.506 

.831 

.115 

.306 

.630 

.390 
     

Dependent variable:  Fruit and vegetable consumption in servings defined by 

MyPyramid 
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Chapter 5 

Discussion 

 

The main findings of the present study on diet-related beliefs about colorectal cancer 

(CRC) prevention in an urban population are discussed in this chapter.  Beliefs about CRC 

prevention, sample characteristics associated with dietary beliefs and associations between 

dietary beliefs and reported intake patterns are examined.  This investigation revealed dietary 

beliefs were associated with nutrient and food intake patterns, favoring healthier choices.  Since 

dietary beliefs have been shown to influence behavior, it is important to capitalize on these 

sentiments to promote healthy eating habits.  While colonoscopy remains an important focus of 

health education efforts, nutrition education provides another avenue to prevent CRC from 

developing in the first place.   

Overall Summary  

 Diet was perceived as an important factor in preventing CRC.  When asked about the first 

thoughts that came to mind on how to prevent CRC, food choices were the most frequently 

mentioned behavior among members of the 1199 union members in New York City who were 50 

to 75 years of age and eligible to receive CRC screening.  Overall, two-thirds of the participants 

believed diet can play a role in CRC prevention.  The most frequently reported food choices 

believed to prevent CRC were increase fiber, vegetables and fruits, and decrease red meat, fat 

and processed meat.  These beliefs reflected national recommendations, and were in line with 

current dietary guidelines by the American Cancer Society (ACS) and the American Institute for 

Cancer Research (AICR).   
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 A variety of factors were associated with believing in diet for CRC prevention.  In a 

univariate analysis, demographic characteristics associated with belief in diet included Caucasian 

race (p=.044), household income >$50,000 (p=.005), having greater than a high school degree 

(p=.001) and having a normal BMI (p=.001).  However, when these variables were controlled in 

a multivariate analysis, there were no significant differences in beliefs, with the exception of 

education and BMI.   

 Health-related behaviors, health status and having a physician mention CRC had varying 

associations with dietary beliefs.  Preventive health behaviors associated with dietary beliefs 

included taking calcium and/or vitamin D supplements regularly (p=.003, p=.015).  Having a 

colonoscopy within the past 10 years was borderline significant (p=.050), but having an up-to-

date mammogram (women), flu vaccine, dental visit and not smoking were not associated with 

belief in diet for prevention.  When a composite score for all preventive behaviors was 

computed, women who believed in diet had engaged in a higher mean number of behaviors 

(p=.009), but there were no statistically significant differences for men.  Self-reported health 

problems were not associated with believing that diet can prevent CRC, with the exception of 

those with diabetes who were less likely to believe that the foods a person eats can influence 

CRC prevention (p=.022).  However, when all of these characteristics were held constant in a 

logistic regression model, only education and normal BMI remained statistically significant. 

 Comparisons with actual intake revealed those with dietary beliefs made slightly 

healthier food choices.  Participants who believed diet plays a role in prevention had higher mean 

intake scores for dietary fiber (p=.005), fruit, vegetable, bean (p=.027), and vitamin C (p=.039). 

Lower mean intake scores for red meat (p=.032) and mean estimates of cholesterol intake 

(p=.045) were also found for those with beliefs. Although not statistically significant, meat score, 
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processed meat score, saturated fat (g), percent calories from fat, magnesium (mg), potassium 

(mg) and fruit/vegetable servings was suggestive of a healthier pattern among those who 

believed diet can prevent CRC.  When a healthy diet pattern composite score was calculated 

based on consumption of at least three servings of fruits and vegetables with less than 35% 

calories from fat, there were statistically significant differences between those who believed in 

diet and those who did not believe diet plays a role in CRC prevention (74.7% vs. 58.5%, 

p=.039).  When controlling for gender, income and education, those who believed in diet had a 

lower intake of total fat by 9.3 grams (p=.029) and saturated fat by 3.4 grams (p=.029), with 

2.3% less calories from fat (p=.029).  When mean dietary intakes of the entire sample was 

compared, beliefs on specific foods tended to reflect intake patterns, with healthier choices made 

among those who believed diet could prevent CRC, but only belief in fruit and/or vegetable 

consumption as preventive and dietary fiber score was statistically significant (p=.018).   

General Beliefs about Prevention 

 When asked the first question on the survey that addressed if CRC could be prevented, 

nearly 70% of the participants answered affirmatively and provided examples of preventive 

behaviors.  Diet was the most common response, with nearly 44% stating specific types of foods 

for CRC prevention without being prompted about diet.  This finding reflects other studies that 

specifically addressed beliefs about the causes and/or risk factors for CRC, also revealing that 

diet was perceived as important.  Screening was the second most common belief.  Other beliefs 

reported by a small number of participants included cleaning bowels and/or preventing 

constipation, going to their physician for check-ups and exercise.   

 It is important to recognize that these responses reflected the first thoughts that came to 

mind and not necessarily all their beliefs or whether or not those who responded negatively did 
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in fact not believe CRC could be prevented.  This approach was modeled after a study by 

Barnard and Nicholson (1997) that addressed beliefs about breast cancer prevention (Barnard & 

Nicholson, 1997).  By asking an open-ended question on prevention first, the participant’s most 

salient thoughts are expressed.  Nearly one-third of the individuals in the present study said 

nothing can be done or they did not know if anything could be done, thus reflecting CRC 

prevention was not on their minds when asked over the telephone without prompting or much 

time to think about their answers.  Nonetheless, diet was the most common response that readily 

came to mind among those who agreed that CRC is preventable, revealing the importance placed 

on food choices for prevention. 

 Few studies have addressed beliefs about CRC prevention, and most previous research 

has focused on beliefs about the causes CRC or factors that increase/decrease risk.  These 

concepts are different from prevention.  When diet is perceived as a cause or risk factor, it can 

also be assumed these sentiments reflect a person’s beliefs about prevention.  In contrast, 

screening is not a likely response to questions such as: What causes CRC? or What increases risk 

of CRC.  One could argue that not getting a colonoscopy increases your risk of CRC, but that is 

not really the same concept as factors that directly cause versus prevent.   

 Previous studies that have addressed beliefs about CRC prevention utilized quantitative 

Likert scores to investigate beliefs about specific behaviors.  Therefore, beliefs about CRC 

prevention in the present study cannot be directly compared.  Nevertheless, the findings from 

these studies are relevant to mention because they provide some insight on perceptions of CRC 

prevention.  Three studies utilized Likert scores to assess beliefs about specific behaviors for 

CRC prevention, and all revealed participants had strong dietary beliefs.  In a study by Causey 

and Greenwald (2011), participants had assigned a mean Likert score of 4.4 out of a possible 5 
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points for eating 7 or more fruits or vegetables daily as a preventive measure (Causey & 

Greenwald, 2011).  Similarly, in a study by Greenwald et al. (2006), participants assigned a 

mean Likert score of 3.8 for eating 7 or more fruits or vegetables daily as a preventive measure, 

and a mean Likert score of 4.35 for eating a low-fat diet as a preventive measure (Greenwald, 

2006).  Ueland et al. (2006) also used the same survey questions, and Likert scores ranged from 

3.39 to 4.65 for dietary factors (fruits, vegetables and red meat consumption) thus revealing 

strong perceptions of diet as a measure for preventing CRC (Ueland, Hornung, & Greenwald, 

2006).   Overall, like in the present study, these studies demonstrated that diet was considered 

highly important in preventing CRC.  However, nearly all the participants were Caucasian, and 

they had small samples of just 20 to 30 participants.   

Screening, testing and colonoscopy were the second most common behaviors that first 

came to mind about CRC prevention in the present study, with 63 (37.3%) of the participants 

stating this belief.  Since none of the previous studies addressed general CRC prevention with 

open-ended questions, comparisons between findings cannot be directly compared.  However, 

studies that focused exclusively on beliefs about colonoscopy revealed having a colonoscopy 

was not consistently perceived as preventive (Ruggieri, et al., 2013; Yim, Butterly, Goodrich, 

Weiss & Onega, 2012).  Most studies have addressed colonoscopy as a measure for early 

detection rather than prevention.  Data from the Health Information National Trends (HINTS) 

survey (2003) questionnaire taken from a large national sample revealed a prevalent lack of 

awareness and knowledge about CRC screening among individuals age 50 to 64 years.  Fourteen 

percent of that sample was not aware of colonoscopy (Berkowitz, Hawkins, Peipins, White & 

Nadel, 2007).  Therefore, the sample in the present study had a greater awareness of colonoscopy 

as a measure for CRC prevention. 
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Dietary Beliefs about Prevention 

  Overall, 113 (65.7%) of the participants in the present study believed dietary factors can 

prevent CRC, 43.8% when asked about general preventive behaviors, and 21.9% when probed 

about diet.  In a similar approach by Barnard and Nicholson (1997) to investigate beliefs about 

breast cancer prevention, the first question revealed their most salient thoughts about any 

possible preventive behaviors.  The second follow-up question with probes about diet clarified 

whether diet was in fact perceived as a preventive measure (Barnard & Nicholson, 1997).  

Studies that investigated beliefs about the causes and/or risk-related behaviors for developing 

CRC also revealed diet as centrally related to the development of CRC.  As discussed above, in 

the case of diet, beliefs about causes or risk behaviors associated with CRC can be equated to 

beliefs about prevention.    

 As discussed in Chapter 2, diet was also perceived as a central factor in previous research 

that addressed beliefs about the causes and risk factors for CRC.  While generalizations cannot 

be made among the three studies that had predominantly Black samples due to small sample 

sizes and ethnically diverse Black populations studied in other regions in the United States, 

similar dietary themes emerged.  In a study by Busch (2003), knowledge and beliefs about CRC 

were explored during one focus group session with African American women (n=13), and diet 

was perceived as an important causal factor (Busch, S., 2003).  Francois et al. (2009) explored 

knowledge and attitudes about CRC and CRC screening among Haitian men and women (n=45) 

with focus groups, and food was also a central focus of beliefs on the causes of CRC (Francois, 

Elysée, Shah, & Gany, 2009).  In a study by Gwede et al. (2011) that investigated perceptions of 

CRC with semi-structured interviews in African Americans, Haitian-born blacks and English 

speaking Caribbean-born blacks (n=62), findings revealed dietary factors were commonly 
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perceived as causal in increasing CRC risk among all three ethnic subgroups (Gwede, et al., 

2011).    

 In other published research with diverse Hispanic populations, food was also consistently 

reported as causal beliefs.  Again, generalizations cannot be made since different cultural groups 

from different regions of the US were studied, but similar themes emerged.  In a study by 

Fernandez et al. (2008) on perceived risk and preventive factors associated with CRC among 

Hispanics (n=92) living in U.S. cities along the Texas-Mexico border, participants revealed that 

dietary factors were perceived as predominant causes of CRC (Fernandez, et al., 2008).  Food 

was perceived as a risk factor for CRC among nearly all participants in a study Diaz et al. (2011) 

that explored attitudes and beliefs about CRC risk among Hispanic men and women (n=37), and 

nutrition and the digestive tract was the second most commonly reported factor (Diaz, Goldman, 

Arellano, Borkan, & Eaton, 2011).  Goldman et al. (2009) investigated CRC perceptions in a 

sample (n=147) of Dominican and Puerto Rican men and women where the second most 

commonly identified category was food-related (Goldman, Diaz, & Kim, 2009).   

 Similar themes were found in other diverse populations studied.  Shokar, et al. (2005) 

identified knowledge, attitudes and beliefs about cancer in a sample of Caucasian, African 

American and Hispanic participants (n=30) through qualitative, open-ended interviews.  Diet 

was mentioned as a CRC causal factor among all groups, but less frequently among 

racial/ethnically diverse participants (Shokar, Vernon, & Weller, 2005).  Wang et al. (2010) 

described and compared beliefs and attributions about the causes of CRC among asymptomatic 

women from the general population (n=228).  Causal attributions were assessed using an 18-item 

causal attribution subscale taken from the Revised Illness Perception Questionnaire (IPQ-R) 
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(Moss-Morris 2002), and results indicated that diet was perceived as a risk factor for CRC 

among 69.7% of the women (Wang, Miller, Egleston, Hay, & Weinberg, 2010).   

 The participants’ beliefs about specific types of foods can prevent CRC in this study were 

comparable to beliefs reported in other research.  As discussed above, other studies questioned 

individuals about the causes of CRC rather than what could be done to prevent CRC, yet it can 

be assumed that these sentiments also likely reflect their beliefs about prevention.  In the present 

study, increasing fiber, vegetables and fruits, and decreasing meat, fat and processed meat were 

the most frequently reported foods believed to prevent CRC.  Similarly, in other studies, less 

fiber (Fernandez, et al., 2008; Goldman, Diaz & Kim, 2009; Gwede, et al., 2011), less fruits 

and/or vegetables (Busch, 2003; Gwede, et al., 2011), more meat (Chole, et al., 2006; Gwede, et 

al., 2011), more fat (Busch, 2003; Chole, et al., 2006; Fernandez, et al., 2008;  Goldman, Diaz & 

Kim, 2009; Gwede, et al., 2011) and more processed foods (Chole, et al., 2006; Francois, Elysée, 

Shah & Gany, 2009; Gwede, et al., 2011) were most frequently mentioned as common causes of 

CRC.  Constipation and/or poor bowel habits were also frequently believed to cause CRC 

(Chole, et al., 2006; Diaz, Goldman, Arellano, Borkan & Eaton, 2011; Fernandez, et al., 2008; 

Francois, Elysée, Shah & Gany, 2009; Goldman, Diaz & Kim, 2009; Gwede, et al., 2011; Robb, 

Miles, & Wardle, 2007), but reducing constipation and/or cleaning bowels was believed to 

prevent CRC among only 12 (7%) of the participants in the present study.   

 Differences in beliefs revealed in other research may be explained by cultural 

dissimilarities between the populations studied.  Immigrants from China, South America, the 

Caribbean and other regions of the world may have different beliefs about foods and disease 

prevention, and therefore are always not comparable. There are also perhaps differences among 

individuals living in other regions of the U.S.  In addition, it is important to point out that the 
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samples in other studies were small, ranging from just 13 to 228 individuals and the study 

designs were cross-sectional; therefore, generalizations cannot be made.  Nonetheless, it is 

interesting to note that the most frequently reported dietary beliefs about CRC were similar 

among the different populations studied. 

 Unlike other studies with predominantly immigrant populations, however, the beliefs 

voiced in the present study seemed less culturally influenced.  For example, Choe et al. (2006) 

conducted semi-structured, open-ended interviews in a convenience sample of Chinese 

Americans (n=30), where beliefs about colon cancer prevention differed from Western concepts 

of prevention, such as traditional Chinese beliefs on foods promoting hot or cold imbalances on 

the body (Choe et al., 2006).   The participants in other studies also seemed less informed and 

several were not able to cite foods that contribute to CRC risk (Goldman, Diaz, & Kim, 2009; 

Gwede, Jean-Francois, Quinn, Wilson, Tarver, Thomas, et al., 2011).  These studies used in-

depth interviews or focus groups that were conducted in the language of the participants.  

Differences in beliefs may therefore be attributed to unique characteristics of the participants 

studied, cultural variation or perhaps different methodologies utilized to investigate beliefs.   

Beliefs about prevention and demographic characteristics.  There were statistically 

significant differences in belief that diet can prevent CRC by race, household income, education 

and BMI.  However, when these variables were held constant, there were no statistically 

significant differences in dietary beliefs, with the exception of education and BMI.  It is not 

surprising that individuals with higher education were more likely to believe diet can prevent 

CRC.  Those with a normal BMI were more likely to embrace dietary beliefs about prevention, 

thus possibly reflecting values that may lead to maintenance of a healthy weight.  
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 Most other studies investigated beliefs in diverse populations with qualitative methods, 

and direct comparisons cannot be made; however, similar trends emerged.  In a study by Shokar, 

et al. (2005) with a sample of Caucasian, African American and Hispanic participants (n=30), 

diet was mentioned as a CRC causal factor among all groups, but less frequently among 

racial/ethnically diverse participants (Shokar, Vernon, & Weller, 2005).  In a study by Gwede, et 

al. (2011), African American, Haitian-born immigrants and English speaking Caribbean-born 

immigrants were interviewed and one-third of the study participants indicated they did not know 

the causes of CRC or factors that increase risk (Gwede, et al., 2011).  Francois et al. (2009) 

explored knowledge and attitudes about CRC among Haitian immigrants.  Although food was a 

central focus of their beliefs on the causes of cancer in general, findings revealed that the 

majority did not know where the colon was or about CRC (Francois, Elysée, Shah, & Gany, 

2009).    

 Demographic characteristics were compared in studies that addressed cancer prevention 

in general (non-site specific).  In a study by Sullivan and Klassen (2007) that investigated diet 

and cancer prevention attitudes among low-income African American women (n=157), attitudes 

were not significantly associated with BMI, age, education, marital status, income, employment, 

smoking status or depressive symptoms (Sullivan & Klassen, 2007).  A study utilizing data from 

the 1992 National Health Interview Survey based on a nation-wide random sample (n=10,286), 

education was the most consistently statistically significant interacting variable.  Among those 

with a lower level of education, beliefs had less influence on dietary behaviors (Harnack, et al., 

1997).  A cross sectional study by Thurman et al. (2009) comprised of Caucasian and African 

American men and women (n=215) found Caucasians were more likely to identify an association 

between diet and cancer risk (Thurman et al, 2009).  Similarly, in another study based on the 



 136 

 

1987 National Health Interview Survey (n=22,043), Cotugna et al. (1992) found Whites reported 

cancer is related to diet more often in comparison to Hispanics and Blacks (Cotugna, et al. 1992).   

Dietary beliefs and preventive health behaviors.  When composite scores for preventive 

behaviors were computed, women who believed in diet engaged in a higher mean number of 

those behaviors, but there were no differences among men.  The mean differences for women 

were 4.64 vs. 4.07 (p=.009); therefore, we can surmise those who practice a variety of healthy 

behaviors are also likely to embrace the benefits of having a healthy diet.  These findings may be 

explained the smaller number of men in the sample, or perhaps there are different characteristics 

of men regarding dietary beliefs and the desire to engage in preventive behaviors.  Preventive 

health behaviors that were associated with dietary beliefs included taking calcium and/or vitamin 

D supplements regularly (p=.003, p=.015), thus reflecting that perceptions of supplement use 

were perhaps an extension of dietary beliefs.  In other words, individuals who took calcium and 

vitamin D supplements were more likely to believe in diet as a preventive measure.  Having a 

colonoscopy within the past 10 years was borderline significant (p=.050), thus possibly 

reflecting greater knowledge about CRC overall.    

 Self-reported health problems were not associated with believing diet can prevent CRC, 

with the exception of having diabetes.  Those with diabetes were less likely to believe that the 

foods a person eats can influence CRC prevention (p=.022).  Given the role of nutrition in 

diabetes management, this finding points to areas where more education is needed on the 

benefits of nutrition.  It is important to note, however, that only 28 (16.6%) of the sample had 

diabetes, and perhaps with a larger sample the findings may have been different. 
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Dietary beliefs and other personal characteristics.  Having their primary care physician talk 

about CRC during an office visit, perceived risk and having personal experiences with friends or 

relatives who had CRC also did not reveal statistically significant differences in dietary beliefs.  

This study was the first to address beliefs about CRC prevention and these personal 

characteristics.  Similarly, in a study by Sullivan and Klassen (2007) that addressed general 

cancer beliefs in a female, low-income African American sample (n=157) those who did not 

have cancer or anyone close to them with cancer were more likely to believe in a diet-cancer 

association (Sullivan and Klassen, 2007) .   

Beliefs and National Dietary Recommendations 

 Dietary beliefs reflected the dietary guidelines set by the ACS and AICR.  The most 

frequently reported dietary factors to increase were fiber/whole grains, vegetables, and fruits.  

Foods most frequently reported to decrease were meat and fat.  What is most remarkable is they 

initiated these ideas on their own with open-ended questions.  This finding mirrored other studies 

(Busch, 2003, Choe et al., 2006, Goldman et al., 2009) where participants cited foods that 

reflected national dietary recommendations for CRC prevention.  In the present study, while it 

may appear that the percentages of those who believed in specific dietary factors were relatively 

low, it is important to point out the food examples they provided were the first thoughts that 

came to mind, and do not necessarily reflect all of their beliefs.  For example, 24.8% reported 

decreasing meat would prevent CRC, but that does not imply 75% did not believe meat 

consumption would influence risk.  In other words, decreased meat consumption was one of the 

first preventive dietary factors that came to mind among 24.8% of the participants.     
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Reported Dietary Intake and National Data 

Food intake patterns in the present study were very close to national intake patterns based 

on NHANES (National Health and Nutrition Examination Survey) data.  Therefore, the Block 

screeners likely provided reasonable estimates of intake.  For example, the mean number of fruit 

and vegetable servings in cups was 3.9 (SD 1.6) in the present study.  Based on NHANES 2001-

2004 data, the mean number of cups of fruits and vegetables consumed was 2.9 for men and 3.5 

for women (National Cancer Institute, 2010).  In the present study, the mean fat intake was 77.4 

g (SD 22.6), whereas in NHANES 2009-2010, the mean fat intake was 78.8 g (SE 2.5) for non-

Hispanic Blacks and 81.4 g (SE 1.1) for non-Hispanic Whites.  The mean percent of calories 

from fat was 30.6% (SD 5.6) in the present study, whereas in national data, the mean was 33% 

(SE 0.5) for non-Hispanic Blacks and 33% (SE 0.3) for non-Hispanic whites.  The dietary fiber 

intake averaged 12.9 g (SD 4.8) in the present study, and in national data the average intake was 

13.6 g (SE 0.37) for non-Hispanic Blacks and 17.3 g (SE 0.3) among non-Hispanic Whites 

(USDA, 2012). 

Beliefs and Reported Dietary Intake 

In the present study, participants who believed diet can prevent CRC reported dietary 

intakes that favored a healthier pattern.  Among those who believed in diet for prevention, mean 

intake scores were higher for dietary fiber (14.1 vs. 12.1, p=.005), fruit, vegetables, beans score 

(18.3 vs, 16.3, p=.027) and vitamin C (130 vs. 117.6, p=.037).  They had lower mean intake 

scores for red meat (1.3 vs. 1.9, p=.032) and dietary cholesterol (218.6 mg vs. 244.1 mg, 

p=.045).  When comparing beliefs about specific foods, intake patterns tended to reflect beliefs, 

but none of these findings were statistically significant.  Specific food beliefs reflected a 

healthier pattern for intake of that type of food, even when not statistically significant, all with 
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the exception of belief in a low fat diet for CRC prevention.  Perhaps with a larger sample 

stronger findings may have been revealed.   

This study was the first to compare beliefs about CRC prevention with reported intake 

patterns.  However, the findings did reflect previous research that addressed beliefs about general 

cancer prevention (not site-specific).  In a study by Harnack, et al. (1997) cancer prevention-

related nutrition beliefs were compared with dietary behavior in a nationally representative 

sample from the 1992 National Health Interview Survey Cancer Epidemiology Supplement.  

Each knowledge and belief construct was predictive of food and nutrient intake when controlling 

for other variables; and for individuals with more cancer-prevention knowledge, fruit, vegetable, 

fat and fiber intakes more closely reflected dietary recommendations (Harnack, et al., 1997).   In 

a study by Patterson, Kristal and White (1996) belief in diet-cancer connection and knowledge of 

NCI dietary recommendations were statistically significant predictors of healthy diets (p<.05).  

Strong belief in diet-cancer connection resulted in decreased fiber intake by 0.69 g, and decrease 

in energy consumed from fat by 1.20 percentage points.  No belief in diet-cancer connection 

resulted in decreased fiber intake by 0.57 g, and decrease in energy consumed from fat by 0.21 

percentage points (Patterson, Kristal & White, 1996).  Sullivan and Klassen (2007) investigated 

diet and cancer prevention attitudes among low-income African American women to determine 

whether attitudes are related to nutrition-related factors and dietary behaviors.  Those whose diet 

and cancer prevention attitudes increased from baseline to post- intervention had a marginal 

decrease in percentage of total calories from fat in comparison to participants whose attitudes 

were consistently low (Sullivan and Klassen 2007).  Therefore the findings on beliefs and intake 

patterns in the present study reflected similar findings in studies that addressed dietary beliefs 

about general cancer prevention.  The sample sizes were much larger in two of these studies, 
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ranging from 600 to 10,000 participants, and they just addressed cancer prevention in general, 

which may explain differences in findings. 

 Although the findings revealed statistically significant differences for those who believed 

in diet for prevention, the differences in actual mean intakes were relatively small.  Similar to a 

food frequency questionnaire, the Block screeners score individuals based the number of times 

per month, per week and/or per day similar types of foods are consumed.  None of the 

differences in actual intake between those with and without dietary beliefs crossed into the next 

higher or lower frequency category.  For example, when those who had dietary beliefs had a 

mean intake score of 2 (1-2 times a week) for a given type of food, those who did not believe 

also had an intake score of 2, but differences in scores never crossed into the next lower category 

of 1 (2-3 times a month) or higher score of 3 (3-4 times a week).  In addition, the point estimates 

of specific nutrients and food servings determined by the screeners revealed several significant 

differences as discussed above, but very small estimated differences in actual intake.  For 

example, those who believed diet can prevent CRC had lower cholesterol intake (218.6 mg vs. 

244.1, p=.037), only a difference of 25.5 mg.  They also had a higher intake of vitamin C (130 

mg vs. 117.6 mg, p=.045), but only a difference of 12.4 mg.  Differences in meat score, saturated 

fat, magnesium, potassium and dietary fiber also favored a healthier pattern, but differences were 

not statistically significant. 

 These findings were similar to the small differences found in studies that compared belief 

in diet for cancer prevention (non-site specific) with reported intake.  For example, in a study by 

Harnack, et al. (1997) those with dietary beliefs had just 2.7 percentage points less % energy 

from fat, 2.1 g more fiber, and just 0.87 more servings of fruits and vegetables (Harnack, et al., 

1997).  In an intervention study by Patterson, Kristal and White (1996), those with a strong belief 
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in diet decreased energy consumed from fat by 1.2 percentage points, in comparison to 0.21 

among those who did not believe in a diet-cancer connection (Patterson, Kristal & White, 1996).  

In an intervention study by Sullivan and Klassen (2007), those whose diet and cancer prevention 

attitudes increased from baseline to post-intervention had a marginal decrease in percentage of 

total calories from fat in comparison to participants whose attitudes were consistently low. 

Strengths 

This study was the first to directly examine dietary beliefs about CRC prevention.  A few 

studies have investigated general beliefs about the causes or perceived risk factors for CRC 

whereby diet emerged as a common theme, but the present study is the only investigation that 

specifically inquired about dietary beliefs.  It was also the first to systematically compare 

individual characteristics associated with believing in diet as a CRC preventive measure, 

including demographics, BMI, health status, engagement in other preventive behaviors and 

having a physician talk about CRC during an office visit.  In addition, while studies on beliefs 

about general cancer prevention have addressed food and nutrient intake patterns, no other study 

has compared intake with dietary beliefs about CRC prevention. 

The sample included a hard-to-reach immigrant and predominantly Black population over 

the age of 50, thereby contributing to our knowledge of dietary beliefs among individuals 

infrequently studied and at greater risk of developing CRC.  Participants were born in over 15 

different countries.  Immigrant populations are growing in the U.S. and it is important to learn 

more about these groups. 

Qualitative open-ended questions allowed participants to voice their beliefs about CRC 

prevention in their own words.  While quantitative Likert and scale type questions provide 

systematic answers, open-ended questions provide the opportunity to study various points of 
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view without introducing preconceived ideas.  Since this study was the first to directly 

investigate dietary beliefs about CRC prevention, and one of the few to study general beliefs 

about CRC in such a diverse population, this strategy provided insights on the participants’ most 

salient thoughts. 

The use of validated Block screeners to assess dietary intake allowed for assessment of 

point estimates of nutrient intake and servings of fruits and vegetables.  Quantifiable and 

validated measures provided clinically relevant dietary intake data.  Therefore, actual intakes 

could be compared between those who believed those who did not believe diet can play a role in 

preventing CRC.  The screeners were also short, thus limiting respondent burden, while allowing 

time during the telephone survey for individuals to answer over 130 questions addressing other 

issues related to CRC prevention.   

Limitations 

 There were several limitations inherent in the study design and methodology.  The study 

design was cross-sectional, the sample was not chosen randomly, and reliability testing (e.g. test-

retest) was not conducted on the survey instrument.  While qualitative open-ended questions 

allowed participants to voice personal beliefs in their own words, information on the strength of 

beliefs could not be ascertained; unlike quantitative Likert scale questions which measure levels 

of agreement.  In addition, the small sample sizes in some sub-analyses may have limited the 

ability to detect associations.  There were also few men (21%), and since all participants were 

required to speak English fluently, the beliefs of less acculturated individuals were not likely 

gained from this investigation.  Since the majority of workers were members of a health workers 

union, their responses may not be typical of the general population, and it is also possible that the 
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persons who volunteered to participate were different from those who declined. Therefore, it is 

unlikely generalizations can be made for other populations.  

 Self-reported information may have also impacted the accuracy of the data obtained.  For 

example, we cannot confirm health-related information, anthropometric measurements or food 

intake patterns.  It is also possible those who believed in diet were more likely to report healthy 

eating patterns, which may have been the result of bias in favor of reporting of healthy food 

choices based on belief in the benefits.  These issues are typically inherent in food intake studies 

conducted over the telephone. 

 There were also limitations with using the Block screeners.  Although they were validated 

in a multi-ethnic population (Block, Gillespie, Rosenbaum, & Jenson, 2000), they were not 

validated specifically for the dietary patterns of individuals with culturally diverse eating patterns 

likely found in this sample.  It is therefore possible dietary intake was not fully captured.  They 

were also not validated to predict red meat consumption patterns.  In comparison to food 

frequency questionnaires (FFQs), these screeners are not as comprehensive and thus total energy 

intake could not be assessed.  In addition, french fries were included as fruits/vegetable servings 

in the Block prediction equations, and therefore intake data of fruits and vegetables may not 

reflect a healthier pattern, thus possibly explaining why none of the findings on beliefs and 

fruit/vegetable consumption revealed statistically significant differences. 

Implications 

 Findings from this study and others demonstrate that most people may already believe 

dietary factors can prevent CRC, and therefore nutrition education efforts should capitalize on 

these beliefs to encourage healthy food-related behaviors.  The promotion of appropriate food 

choices through messages that address beliefs about CRC prevention can potentially reinforce 
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and further strengthen existing sentiments.  This approach can be helpful in designing effective 

nutrition education interventions.  For example, when a nutrition educator is counseling a client 

to decrease red meat consumption, the benefits of colon health may be emphasized as a potential 

motivator to make dietary changes.  Similar messages could be incorporated into health 

promotion campaigns to reduce fat and processed meat, and increase fruits and vegetables. 

 Dietary beliefs tended to follow national recommendations promoted by the ACS and 

AICR, which demonstrates the potential effectiveness of nutrition education and cancer 

prevention campaigns.  Through the active promotion healthy food choices by national 

organizations, the messages conveyed may have been internalized by the participants in this 

sample.  It is also possible the benefits of certain dietary patterns in the prevention of other 

diseases were generalized as factors that can prevent CRC.  The same dietary recommendations 

that can prevent CRC can also prevent other diseases and promote general good health overall.  

However, it could also be argued that the participants embraced dietary factors for CRC 

prevention because intuitively it makes sense that cancer within the digestive system may be 

influenced by the foods consumed.  Regardless of the source of this information, national 

guidelines and nutrition education provide an important avenue to prevent CRC.  While 

colonoscopy has been the main priority of national organizations aimed at preventing CRC, the 

promotion of dietary changes provides another important and potentially effective avenue for 

prevention efforts. 

 Among those who believed in diet as the first thoughts that came to mind about CRC 

prevention, foods were most readily mentioned and not individual nutrients, which points to the 

importance of nutrition education messages that promote a healthy dietary pattern.  As such, 

foods should continue to be emphasized, not individual nutrients for good health.  While 
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nutrients may synergistically contribute to CRC prevention, the public makes choices about food, 

not nutrients when making decisions about what to eat.  This approach has been endorsed by 

leading national nutrition organizations, including the Academy of Nutrition and Dietetics 

(AND, 2007). 

 Education is clearly needed to promote the benefits of diet.   It is not surprising that 

people with higher education and income were more likely to believe in diet for CRC prevention, 

which also reinforces the importance of targeting those in greatest need of education.  People 

who already have a healthy lifestyle may be easier to reach with nutrition education messages for 

CRC prevention as evidenced by the findings in this study revealing those who engaged in 

several behaviors indicating a healthy lifestyle pattern were more likely to believe in diet.  More 

work is therefore needed to reach those who are less likely to embrace preventive behaviors.   

 When comparing beliefs with actual intake patterns, people who believed in diet were 

more likely to make healthy food choices, specifically for dietary fiber, fruits and vegetables.  

While human motivations are complex and often influenced by several different mediators, 

beliefs have been shown to have a strong influence on health-related behavior, evidenced by the 

incorporation of beliefs into theoretical frameworks widely used in health promotion and 

nutrition education research.  This study consequently reinforces the importance of beliefs to 

explain in part why certain food-related behaviors may occur.  Some studies have found beliefs 

about disease prevention were not strong motivators for making food choices, in comparison to 

beliefs about immediate outcomes, such as the feeling of improved self-esteem and lightness 

after eating healthy foods (Balch, Loughrey, Weinberg, Lurie, & Eisner, 1997).  The findings in 

the current study may therefore reflect changes in motivators for making food choices over time, 

or perhaps differences within the population studied. 



 146 

 

 Overall, research indicates that most individuals in the U.S. are not meeting the Federal 

recommendations for nutrient-rich foods, and the participants in this study were no exception.  

The overconsumption of energy from empty calorie foods that provide excess fat and sugar is 

widespread (Krebs-Smith, Guenther, Subar, Kirkpatrick, Dodd, 2010).  Only 33 (19.5%) of the 

participants in this study had a dietary pattern that could be considered healthy with at least five 

daily servings of fruits and vegetables and less than 35% calories from fat.  This finding points to 

areas where more nutrition education and research is needed to better understand dietary beliefs. 

More research is also needed to better understand the underlying reasons why some 

individuals do not believe dietary factors can prevent CRC.  Fifty-six (33%) of the participants in 

this study did not believe diet could influence CRC prevention.  In addition, it is also important 

to recognize that 53 (31.3%) said nothing can be done or they did not know if anything could be 

done when asked about the first thoughts that came to mind about CRC prevention.  This 

indicates there are likely gaps in knowledge, awareness and understanding. It may also indicate 

different levels of fatalism or cultural beliefs about prevention that were not addressed in this 

investigation.   

Recommendations for Future Research 

Research addressing the needs of diverse populations is critical, given the high incidence 

of CRC and racial disparities.  Future studies should include larger samples and address 

homogeneous immigrant populations so comparisons can be made.  In-depth interviews could 

potentially reveal deeper cultural understanding to form the basis for larger surveys.  Having the 

questionnaire and interviewers available to conduct the surveys in different languages would also 

allow greater opportunity to learn the perspectives of those less acculturated.   
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An investigation of the sources of information on CRC prevention and dietary beliefs 

could assist in developing nutrition education interventions.  For example, among immigrant 

populations it would be useful to explore where the information is learned, such as through radio, 

television, through friends, etc.  An understanding of the sources of information in combination 

with beliefs about CRC prevention could therefore facilitate the design of targeted messages. 

Future studies should also investigate other mediators of behavior regarding diet and 

CRC prevention, addition to beliefs.  When individuals have an awareness of the importance of 

diet, it does not mean they are aware of all the specific types of foods that can prevent CRC and 

promote overall well-being.  It also does not determine whether they have the skills and practical 

knowledge to make appropriate food choices and prepare healthy foods.  It also does not take 

into consideration barriers or social support.   

Conclusions 

This study revealed most individuals in the 1199 health workers union in New York City 

may already believe dietary factors can prevent CRC, and there was an association between 

having dietary beliefs and food intake.  More work is clearly needed to target individuals who 

are less likely to believe in diet as a preventive measure, including those with less education, 

overweight and less likely to practice other preventive behaviors.  Nutrition education can 

potentially reinforce and perhaps further strengthen existing sentiments by promoting appropriate 

food choices through messages that address beliefs.   
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If INELIGIBLE but completing baseline:  Willing to do Repeat Survey?    

 

If YES:   due by __ __/__ __ /2__  __ __ (3 wks from today) 

1=Yes   0=No 

 

 
 

HEALTHY COLON PROJECT II:  PATIENT BASELINE SURVEY 
Columbia University  Charles E. Basch, Principal Investigator 

 

 
Interviewer initials:  __ __ __                                         Patient ID:  __ __ __ __ __ __ 

 

Date: __ __/__ __/20__ __   Day of week (circle): 1=Sun  2=Mon   3=Tues   4=Wed   5=Thurs   6=Fri   7=Sat 

 

Time call started:  __ __ : __ __ (00:00 to 24:00;  9 pm=21:00)  

 

Hello.  My name is ___ . I'm calling on behalf of 1199.  May I please speak with ___________________ ? 

If NOT AVAILABLE: When would be a good time to call back? ___________________________________ 

 

Hi!  1199 SEIU and Columbia University are working together to promote colon health in people aged 

50 or older. We're calling you because your doctor, Dr. ____________________ ,  is participating in our 

project.  It's called the Healthy Colon Project II and it’s funded by the American Cancer Society.  

Maybe you remember getting a letter from 1199 inviting you to participate.  You wouldn't have to go 

anywhere.  You'd either talk with a health educator over the phone or receive materials by mail.  You'd 

have a chance to learn about preventing a common cancer.   

 

If you’re eligible, I'd have you complete a survey today, and then another 12 months from now.   We’d 

send you a $10 check for each survey.  It'll only take a few minutes to see if you’re eligible.   
 

If REFUSES: Can I call back at a better time? _______________________________________________ 

 

If still refuses: Can I ask why you're not interested?  __________________________________________ 

 

OP1   Tell me, do you have any ideas about how to prevent colon cancer?  Is there 

anything you can do to prevent getting colon cancer? 

 

If YES: Probe.  Note what is said about diet and supplements. 
 

 
 

 

 

 

 

1=Yes   0=No  

 

OP2   What’s the first thing that comes to mind when you hear  ‘colonoscopy’? 

 

 

 
 

 

NOTE:  Colon cancer will be abbreviated CRC.  Always SAY “colon cancer”. 
  

- 1 - 
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CX1  Have you EVER had a colonoscopy?    

 

1=Yes   0=No  

 

 CX2   Was that within the past 10 years?     

If past 10 yrs=INELIGIBLE                           

1=Yes   0=No 

CX3   In all, how many colonoscopies have you had?     

                            

 

___ colonoscopies  

 

 

CX4 Do you remember WHY the (most recent) colonoscopy was done? 

 

1 = routine check-up 

2 = symptoms 

3 = positive home stool test 

4 =  other: _______ 

CX5  Would you be willing to have another?  

 

1=Yes   0=No 

 

ELIGIBILITY 

 
Ask as much of eligibility section as possible, even if person is ineligible 

INELIGIBLE 

if ANY item in 

this ▼column 

circled 

EL1  Can you confirm that Dr._____________ is your REGULAR 

primary care doctor (FEMALES ONLY: or gynecologist)? 
 

If NO:  Who is?__________________________________ 

 

1 = PCP 

 

2 = gynecol 

 

 

0=No 

EL2  How long have you been seeing him/her?  
 

___ ___ years 

EL3  Have you seen him/her in the LAST  2 YEARS?   1=Yes  0=No   

EL4  Do you plan to visit him/her within the next year?   1=Yes  0=No  

EL5  Do you use 1199 SEIU as your primary insurance? 

 

1=Yes 0=No 

EL6  Do you plan to continue doing so for the next year? 

 

1=Yes  0=No  

EL7  Are you at least 50 years old?  

 

1=Yes 0=No 

EL8  Can you be reached by telephone over the next year? 1=Yes 0=No 

EL9  Have you ever had…1=Y   colorectal polyps? 

 1=Y   inflammatory bowel disease/Crohn’s?  

Circle each item mentioned     1=Y   irritable bowel syndrome? 

 1=Y   ulcerative colitis? 

 1=Y   rectal bleeding?  

1=Y   hemmorrhoids? 

1=Yes  0=No   

 

 

 

If rectal 
bleeding or 

hemorrhoids 

still eligible. 

EL10  Have you been treated for ANY cancer in the past 5 years?   
 

If  YES:  What kind of cancer was that? ______________________  

   

1=Yes  0=No  Eligible 

unless 
currently in 

treatment. 

- 2 - 
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KNOWLEDGE 

KN1  Can you tell me what the doctor’s looking for with a colonoscopy? 

 
Do NOT read options.  Circle each item mentioned. 

 
 

 

 

0=No 

 

1=Y  polyps 

1=Y  CRC 

1=Y   other: ___________ 

KN2  Can you describe how you prepare for a colonoscopy?  What you 

have to do? 

Do NOT read options.  Circle each item mentioned. 

0=No 

 

1=Y   bowel prep 

1=Y   other:___________ 

KN5  Do you think a colonoscopy is recommended for a person who has 

NO SYMPTOMS? 

 

1=Yes   0=No  

KN6  Do you think a colonoscopy can PREVENT colon cancer? 

 

1=Yes   0=No  

KN7  Do you think a colonoscopy can CURE colon cancer? 

 

1=Yes   0=No  

KN8  Now I want to ask about the home stool test.  Can you tell me 

what the doctor’s looking for when he/she asks you to complete a 

home stool test? 

 

Do NOT read options.  Circle each item mentioned. 

 
 

0=No 

 

1=Y  occult blood  

1=Y  CRC 

1=Y   other: ___________ 

 

As appropriate: That's right ... or ....In fact, …….both a colonoscopy and a home stool test are screening tests 

for colon cancer. A colonoscopy takes place in a doctor’s office or hospital.  The doctor uses a narrow tube 

with a camera to examine the entire length of your colon.  You prepare by taking an overnight laxative.  A 

home stool test is done, by you, at home.  You place samples from 2 or 3 consecutive stools on a card and mail 

the card to a lab (or, perhaps, return it to your doctor).  The samples are checked for hidden (occult) blood.  

There are usually food and medication restrictions for a home stool test. 
 

 

KX1  Have you EVER COMPLETED a home stool test?   
 

1=Yes   0=No 
 

If YES:  KX2  Are you sure that was a test where you collected 2 or 3 stool samples 

and sent them back, either to a lab or to your doctor’s office?           

 

1=Yes   0=No  

 

If YES:  KX3   Was that within the past year?   

 If YES=INELIGIBLE 

 

1=Yes   0=No 

 

KX4 Were you having any symptoms, like bleeding?   
 

1=Yes   0=No 

 

KX5 Was it recommended because you didn’t want to have a colonoscopy 
 

1=Yes   0=No  

KX6  Have you completed more than one home stool test in your lifetime?  

 

If YES= How many? 

 

___ ___ home 

stool tests 
 

 

KX7  Would you be willing to do another?   
 

1=Yes   0=No 

 

- 3 - 
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If ELIGIBLE  for the project:  Great!  YOU’RE ELIGIBLE for our project.  Thank you for your time in 

answering these questions.  Your input is really valuable.   Before we begin today’s survey, I have to take a few 

minutes to get your informed consent.  It's required to make sure everyone understands the purpose of the 

project, what you’ll be asked to do, and any possible risks or benefits you may get from participating.  I’ll give 

you information on whom to contact if you have concerns or unanswered questions.  We’ll also mail you a 

written copy of this information. 
 

If BASELINE SURVEY ONLY:  Great!  Your recent CRC screening test makes you ineligible for our main 

project, but you are eligible to COMPLETE A SURVEY TODAY.  You’ve gotten the recommended screening 

for CRC on your own.  That makes your answers extremely valuable to us as we try to learn about the best 

ways to get others to do the same.   Before we begin the survey, I have to take a few minutes to get your 

informed consent.  It's required to make sure everyone understands the purpose of the project, what you’ll be 

asked to do, and any possible risks or benefits you may get from participating.  I’ll give you information on 

whom to contact if you have concerns or unanswered questions.  We’ll also mail you a written copy of this 

information. 

 

ELSE:  Thank you for you time today.  I’m sorry you won’t be participating in our project.  If you're 

interested, the American Cancer Society has a website with patient information on colon health.  It's 

www.cancer.org.  Or you can call them at 1-800-ACS-2345. 
 

ORAL CONSENT   

Our project  is called the HEALTHY COLON PROJECT II.  Our goal is to learn more about how to improve 

colon health in men and women aged 50 years and older.  One strategy focuses on primary care physicians and 

gynecologists.  The other focuses on patients.  You were called today because your doctor is participating in 

the project.   
 

MAIN TRIAL BASELINE ONLY 

One BENEFIT of taking part in this project is that you'll be 

learning ways to improve colon health.  Also, after completing 

today’s survey, we’ll send you a check for $10. There will be a 

follow-up survey 12 months from now.  We’ll send you a $10 

check for each.  When you complete the study, you’ll have 

received $20 in checks.     

One BENEFIT of taking part in this 

project is that you'll be helping us to learn 

more about the best ways to improve colon 

health.  Also, after completing today’s 

survey, we’ll send you a check for $10.   

 

A possible disadvantage of taking part in the project is that you may be uncomfortable answering some of our 

questions.  You DO NOT have to answer any questions that make you uncomfortable.  If you feel anxious and 

wish to talk with someone about it, you may call 1199’s Member Assistance Program at (646)473-6900 or we 

can have a social worker contact you. 
 

Your decision to take part in the project is COMPLETELY VOLUNTARY.   If significant new information 

becomes available which might affect your willingness to participate, we will provide this information to you. 

There will be NO PENALTIES if you decide not to participate.  Your 1199 benefits will NOT be affected in 

any way.  The Project Director, Dr. Charles Basch, has the right to withdraw you from the project, if 

necessary. 
 

Do you have any questions?   Note response, probe for understanding. 
 

MAIN TRIAL BASELINE ONLY 

All those taking part in the project will be asked to complete two 

surveys: one today, which will take about 20 minutes, and one more 12 

months from now.  We’ll ask about your medical history and about 

what you’ve heard or think about colon cancer and colon cancer 

screening.  About one in three participants will also receive up to four 

telephone calls over the next few months.  Each call will last about 5 to 

10 minutes, depending on how long you want to talk.  About one in 

three participants will be mailed printed materials that should take 

about 5-10 minutes to read.   

To learn more about your thoughts 

about colon health, we'll ask you to 

complete a survey today, which will 

take about 20 minutes.  We’ll ask 

about your medical history and 

about what you’ve heard or think 

about colon cancer and colon 

cancer screening.   

- 4 - 
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Do you have any questions? Note response, probe for understanding. 

 

MAIN TRIAL ONLY: 

Because we’re studying your health, we'll need your permission to get and look at some of your health 

information from the 1199 SEIU.  Specifically, we’ll only want information on whether or not you visited 

your physician, whether or not you received a colorectal cancer screening test (that is a colonoscopy, home 

stool test or other screening test), and if you did, whether or not you received any follow-up medical care.  In 

some cases, to get this information, we might have to ask for medical records from an outside provider.  

 

Your medical information will be used for research purposes only.  Any information we get from you or your 

health records will be identified by a number only;  not by your name.  Any information we get may only be 

looked at by people involved with the project.  1199 SEIU, Columbia University Teachers College, and the 

American Cancer Society each have rules in place designed to protect the privacy and safety of research 

project participants.  You may withdraw your permission to share your health information at any time by 

contacting the Project Director, Dr. Charles Basch.   

 

Do you have any questions? Note response. 

 

ALL:  Records of this project will be kept confidential.  Identifiers linking your name to your data will be kept 

in a separate and secure area.  Your name will never be used in any presentations or written reports.  Your 

records may, however, be reviewed by the Teachers College Institutional Review Board.  This Board is 

responsible for the safety of people who take part in research projects.   

 

Do you have any questions?   Note response, probe for understanding. 

 

We’ll be mailing you a letter with all of this information.  If you have any questions about taking part in this 

project, you should contact Dr. Charles Basch at (212)678-3983.  You may also contact the Teachers College 

Institutional Review Board at (212)678-4105. 

To continue, I need to get your answer to two questions.  

CONSENT 

CON1  Do you, (first name, last name), voluntarily agree to take part in this educational 

research project?  

If NO:  For my records could you tell me why?  

 

Interviewer signature:___________________________________________________ 

1=Yes   0=No 

CON2  And do you give permission for us to access your health information about colon 

cancer screening and follow-up treatment, as we described? 

If NO:  For my records could you tell me why?  

 

 

Interviewer signature:________________________________________________ 

1=Yes   0=No 

 

If main study participant says NO to either Consent item, continue with the following script:  

 

Thank you for you time.  Unfortunately, you're not eligible to take part in our project.  If you're interested, 

the American Cancer Society has a website with patient information on colon cancer.  It's www.cancer.org.   

 
- 5 - 
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Otherwise:  OK.  Let’s begin.    
 

COMMUNICATION MEDIA 

CM1  Do you ever use the internet to get health information?   

 

If YES: What sites do you go to? 
 

 

1=Yes   0=No 

CM2  Do you have access to the internet at home?  At work?  Somewhere else? 

 

0=No access 
 

1=Y  home 

1=Y  work 

1=Y  other:____ 

CM3  Would you be interested in getting health messages by e-mail? 
 

1=Yes   0=No 

CM4  How about by text message? 
 

1=Yes   0=No 

CRC COUNSELING 

CC0 Has your doctor ever talked with you about CRC?  Now, and throughout this entire 

survey, when I say, “your doctor”, I’m going to be asking about Dr. ______________, 

and only Dr. _________________ .  That’s because he/she is already participating in 

this project.  Has Dr. ____________ ever talked with you about CRC? 
 

 

1=Yes    0=No  

 

CC1 Has he/she ever talked with you about CRC screening?  
 

1=Yes    0=No  

 

CC2 Has he/she ever told you that, in the early stages, CRC often has no symptoms? 
 

 

1=Yes    0=No 

COLONOSCOPY 

 

CS1 Has your doctor ever TOLD you to get a colonoscopy? 
 

1=Yes    0=No 

If YES:  CS4 Did his/her office ….  

  

Read options 

 

 

1=Y  give you a written referral? 

1=Y  make an appt w/ a gastro-enterologist? 

1=Y  give you a list of gastro-enterologists?  

1=Y  do something else?: _______________ 

CS2 Were you specifically referred to a doctor because that doctor accepts 

your 1199 SEIU insurance? 
 

1=Yes    0=No 

CS5 Did your doctor follow up with you to find out 

if you actually had a colonoscopy? 

If YES:  Did they….                                            

Read options 
 

0=No 

1=Y  ask you at your next visit? 

1=Y  do something else?:  _____________ 

CO1 Do you think colonoscopy is recommended for everyone aged 50 years or older? 

If YES:  How often? 

0=No 

 

every ___ ___ yrs 
 

CO2 Among your friends or relatives aged 50 or over, do you think more than half have 

had a colonoscopy?   
 

1=Yes    0=No 

CO3 Thinking about all of NYC, do you think more than half of people aged 50 or older 

have had a colonoscopy?    
 

1=Yes    0=No 

CO5 If, at your next visit, your doctor told you to get a colonoscopy, would you do it? 

 

1=Yes    0=No 
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BARRIERS AND BENEFITS-GENERAL  

 

PT1 Why do you think some people DO NOT get a colonoscopy even 

when their doctor tells them to?  I'm asking about people 50 or over, 

with no symptoms. 
 

Do NOT read the options.  Circle all that apply.  NOTE DETAILS. 

0=No response 

 

1=Y  cost/unsure of insurance 

1=Y  fear of bad news/crc 

1=Y  lack of awareness 

1=Y  no symptoms 

1=Y  no time/busy 

1=Y  competing health issues 

1=Y  colonoscopy prep issues 

1=Y  colonoscopy procedure issues 

1=Y  cultural factors 

1=Y   other: ______________ 

 

 

PT2 Why do you think some people DO go ahead and get a colonoscopy? 

 

Do not read the options.  Circle all that apply.  NOTE DETAILS. 

 

0=No response 

 

1=Y  family history 

1=Y  prevention/care re:health 

1=Y  symptoms 

1=Y  routine 

1=Y  listen to doctor 

1=Y  educated/sophisticated 

1=Y  other: _______________ 

 

 

Now I want to ask pretty much the same questions, but this time I’ll suggest reasons, asking you if  each is 

something that would affect YOUR decision about getting a colonoscopy.  By asking this way, we’ll get 

everyone’s opinions on each and every item.   

 

BARRIERS AND BENEFITS-SELF 

BC1  Do you have other health issues that get in the way of your getting a colonoscopy? 1=Yes    0=No 

BC6  Does your work schedule get in the way of your getting a colonoscopy? 1=Yes    0=No 

BC2  How about fear of cancer? 1=Yes    0=No 

BC15 Do competing family responsibilities get in the way of your getting a colonoscopy? 1=Yes    0=No 

BC3  Are you afraid of the colonoscopy procedure? 1=Yes    0=No 

If YES: BC3a  Can you tell me more about that?  Is it something in particular? 

 

 

 

BC11  Do you think a colonoscopy is a safe procedure?   SKIP if already mentioned for self.   1=Yes    0=No 
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BC12 Do you have other negative feelings about colonoscopies? 

 

1=Yes    0=No 

If YES: BC12a  Can you tell me more about that?  Is it something in particular? 

 

 

 

 

 

BC13  Do you think a colonoscopy is embarrassing?           SKIP if already mentioned for self. 1=Yes    0=No 

BC5  Is having to take a powerful laxative a barrier to your getting a colonoscopy? 1=Yes    0=No 

BC7   How about undergoing sedation?           SKIP if already mentioned for self. 1=Yes    0=No 

BC8   Is having to have someone meet you to take you home after the colonoscopy a 

barrier? 

1=Yes    0=No 

BC9  Can you think of any other reasons why YOU wouldn’t get a colonoscopy?   

 

If YES:  Describe  

 

 

0=None 

 

1=other:______ 

BC14 Do you believe some people are meant to get cancer, that if they get cancer, it was 

meant to be, that there’s nothing they can do about it? 

1=Yes    0=No 

BN1  Do you think CRC can almost always be cured? 1=Yes    0=No 

BN3 Do you think you’re likely to get CRC? 1=Yes    0=No 

BN5  If your employer gave you a paid day off to get a colonoscopy, would you be much 

more likely to go? 

1=Yes    0=No 

BN7  Do you think it’s worth getting screened now to try to improve your chances of health 

years from now? 

1=Yes    0=No 

 

BN8  How many friends or relatives can you think of that have had a colonoscopy? 

 

 

___ ___ 

 

If ANY:  BN9 Did any of them have a bad experience with it?   

 

If YES:  Can you tell me about it?  
 

 

1=Yes    0=No 

HOME STOOL TEST 

KO0  How many friends or relatives can you think of that have completed a home stool 

test?  Remember, that’s the test that you take home for multiple stool samples. 
 

 

___ ___ 

KS2 Has your doctor ever ASKED YOU to complete a home stool test?  
 

1=Yes    0=No 

If YES:  KS1 Did your doctor actually give you a home stool test?   
 

1=Yes    0=No 

KS5 Did your doctor’s office follow-up with you to see if the test was 

completed and returned?  If YES:  How?  

 

Do not read options.  Check all that apply. 

0=No 

1=Y  asked @next visit 

1=Y  other:  _______ 

KS4 Were you asked to return the samples to their office or directly 

to the lab?   
 

1=return to office 

2=return to lab 

3=other:__________ 

- 8 - 



 175 

 

KO1 Do you think home stool tests are recommended for everyone aged 50 or older? 

 If YES:  How often? 

0=No 

every ___ ___  yrs 

KO3 Thinking about all of NYC, do you think more than half of people aged 50 or 

older have completed a home stool test?    
 

1=Yes    0=No 

KO5 If, at your next visit, your doctor asked you to complete one, would you do it? 
 

1=Yes    0=No 

 

****AS APPROPRIATE, INSERT EXTRA INELIGIBLE-ONLY PAGE HERE**** 
INTENTION TO SCREEN FOR CRC 

IN1  In general, which CRC screening test do you think you'd prefer:  a colonoscopy or 

a home stool test? 

1 = colonoscopy 

2 = home stool test 

IN2  Do you intend to have one in the next year?   
 

 1=Yes   0=No 

RECOMMENDATION 

RE4  Which CRC screening test do you think your doctor would prefer you to have? 

 

1 = colonoscopy 

2 = home stool test 

RE0 Do you think colonoscopy and home stool tests are equally EFFECTIVE for CRC 

screening? 

1=colonoscopy best  

2=other:_________  

RE2 Do you think the American Cancer Society recommends colonoscopy as the 

preferred CRC screening test? 

1=Yes   0=No  

RE3 Do you think the NYC Department of Health does?   1=Yes   0=No  

 

These next questions are about you and your doctor, Dr. _________.  Doctor/patient communication can 

sometimes be difficult.  And it’s a two-way street.  Doctors can have a hard time getting their points 

across to patients.  Patients can have a hard time getting their points across to doctors. 
DOCTOR PATIENT COMMUNICATIONS 

CMP1  Does your doctor usually explain things in everyday language you can 

understand or does he/she use confusing medical terminology? 

 

1=everyday 

language 

0=medical 

terminology  

CMP2   Does your doctor tend to rattle off a lot of information too quickly or does 

he/she go nice and slow? 
 

1=nice & slow 

0=too quickly 

CMP3   Does your doctor ever ask you to repeat back his/her instructions?  
 

1=Yes   0=No  

CMP4  Does your doctor ever send you home with written health information?  
 

1=Yes   0=No  

If YES: CMP5  Does he/she usually circle or underline key points he/she wants you 

to be aware of? 

1=Yes   0=No  

CMP6  Now, on your side, when you go to the doctor, do you usually go with a list of 

questions?  Maybe a written list?  

 

0=none 

1=mental list 

2=written list 

CMP7  Do you usually get to ask all your questions? 
 

1=Yes   0=No  

CMP8  Do you usually feel like you’ve gotten all your points across? 
 

1=Yes   0=No  

CMP9  Do you usually feel like your doctor is interested in what you have to say?  

 
1=Yes   0=No  
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DOCTOR/PATIENT RAPPORT 

RA3  Is your doctor’s office set up so you can get to talk to him/her uninterrupted and in 

private?   

1=Yes   0=No  

RA4 Doctors can be really busy.  Do you expect your doctor to be too busy to discuss all 

your concerns? 

 

1=Yes   0=No  

RA6 If you had questions, would you feel comfortable calling your doctor’s office for 

clarification? 

 

1=Yes   0=No  

RA7  Does your doctor specifically ask you to call back with questions? 

 

1=Yes   0=No  

RA8  Can you easily get through to your doctor’s office with questions? 

 

1=Yes   0=No  

RA9  Have you ever recommended your doctor to friends or relatives? 1=Yes   0=No  

 

PCP PRIORITIES 

PRI1 During a doctor’s visit, is encouraging colonoscopy a priority? 

 

If YES: Is it a top priority? 

0=no, not a priority 

1= priority, but not top 

2= top priority 

PRI2 Is encouraging you to complete a home stool kit a priority? 

 

If YES: Is it a top priority? 

0=no, not a priority 

1= priority, but not top 

2= top priority  

CRC During a REGULAR CHECK-UP, and since you turned 50, how much time 

has your doctor typically spent talking with you about CRC screening?  How 

about during SICK VISIT? 

 

 

___ __ mins-check-up 

 

___ __ mins-sick 

PRI4 Does your doctor’s office distribute or display educational materials about 

CRC? Brochures, posters, videos? 

 

If YES:  What do they have?  Do you use them? 

 

Circle all that apply. 

 

0=No 

 

brochures:   have    use 

videos:        have    use 

posters:        have   use 

other:____: have   use 

 

PRI3 Has anyone other than your doctor encouraged you to get a CRC screening 

test? 

 

If YES:  Who was that? 
 

0=No 

1=Y ob/gyn-non-gicare 

1=Y  other:_____ 
 

PRI3b Did they encourage you to have a colonoscopy? 

 

If NO:  What did they suggest? 

 

1=colonoscopy 

2=home stool  test 

3=other:________ 
 

Now I want to ask you about your health. 

MEDICAL HISTORY 

 

SH1  Do you have any of the following health problems…… 

 

Read options.  Circle all that apply. 

0=No health problems 
  

1=Y   heart problems? 

1=Y   high blood pressure? 

- 10 - 



 177 

 

1=Y   high cholesterol? 

1=Y   diabetes? 

1=Y   overweight? 

1=Y   arthritis/rheumatism? 

1=Y   sadness? 

1=Y   loneliness? 

1=Y   any others?:_______________    

SH2  Do you regularly take prescription medications? 

If YES:  How many different regular prescriptions do you have? 

 

____ ____   regular RX’s 

 

 

 

MEDICAL QUALITY OF LIFE 

QL4  Are pain and discomfort a problem for you?  
 

1=Yes   0=No  

QL5  Are anxiety and/or depression a problem for you?  
 

1=Yes   0=No  

MEDICAL HISTORY:  PREVENTIVE BEHAVIOR 

Women only:  PC1  Have you had a mammogram in the past two years? 1=Yes   0=No 

Men only:       PC2  Have you had a PSA blood test in the past two years? 

Explain, as necessary, that this is for their prostate 
1=Yes   0=No 

  

PC3  Have you had a flu shot or gotten a flu vaccine in the past year? 

 

1=Yes   0=No 

 

PC4  Have you been to the dentist in the past year? 
 

1=Yes   0=No 

 

PC5  Do you take a multivitamin on a regular basis? 
 

1=Yes   0=No 

 
 

PC6  How about a calcium supplement? 
 

1=Yes   0=No 

 

PC7  Vitamin D? 
 

1=Yes   0=No 

 

PC8  Do you currently smoke cigarettes? 
 

1=Yes   0=No 

 

PC9  How often do you drink beer, wine, wine coolers or hard alcohol?      Circle unit                   
                         wk 

____ x per  

                        day 

If EVER:  PC10  On days when you have alcohol, how much do you usually drink?    

 

1 serving =1  bottle beer (note size)=1 glass wine=1 shot hard liquor 

 

_____ servings  

 

 

WT1  Can you tell me how much you weigh without shoes? 

 

 

___ ___ ___ lbs 

 

HT     How tall are you without shoes? 

 

 

___ ' ___ ___" 
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Now I’ll list some problems you may have experienced.  Please tell me if each stressed you in the past month. 

 

ACUTE STRESSORS 

ST1   In the past month, were you stressed by money problems? 
1=Yes   0=No 

ST2   … by job problems? 
1=Yes   0=No 

ST3   … by family or marriage problems? 
1=Yes   0=No 

ST4   … by housing problems?  
1=Yes   0=No 

ST6   ...by crime? 
1=Yes   0=No 

 

We need to ask these last questions so we can describe the people participating in our project.   

 

SOCIO-DEMOGRAPHICS, ACCULTURATION & NEIGHBORHOOD STRESS 

 

SEX  Gender (Do NOT ask, just code) 

 

 

1 = male                0 = female 

 

DE1  What is your date of birth? 

 

__ __/__ __/19 __ __   mm/dd/yyyy 

 

DE2  Do you consider yourself to be Hispanic or Latino? 1=Yes   0=No 

DE4  Where were you born? 1= USA 

2= Jamaica 

3 =Haiti 

4= other :_______________________ 

If Non-US:  DE5  What year did you arrive in the U.S.? 

 

 

__ __ __ __ 

DE3  Do you consider your race to be Black or African-American, 

White, Asian, more than one race or some other race? 
 

 Circle all that apply 

1=Y   black/African American 

1=Y   white 

1=Y   other:_____________ 

LA1  What languages do you SPEAK?   

other#1 _________________________ 

other#2  _________________________     Circle all that apply 

 English   Spanish   French   other#1   other#2 

LA2  In what language do you speak with your doctor?   English   Spanish   French   other#1   other#2 

LA3  What language did you use as a child? English   Spanish   French   other#1   other#2   

LA4  In what language do you READ better?   English   Spanish   French   other#1   other#2 

LA5  In what language do you usually speak at home?   English   Spanish   French   other#1   other#2 
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DE6  What is the highest grade of school you completed?  

 

 

 

Do not read options.  Prompt, as necessary. 

1 = never attended or kindergarten only 

2 = grades 1 thru 8 (elementary) 

3 = grades 9 thru 11 (some high school) 

4 = grade 12 or GED (high school graduate) 

5 = 1 to 3 yrs college or technical school 

6 = 4+ years (college graduate) 

7 = post graduate training/degree (JD, MD, 

Masters, PhD) 
 

DE7  How many jobs do you have? 

 

 

___ 

 

DE8  How many hours per week do you work? 

 

 

___ ___  

 

If WORKING: DE9  Do you work with patients? 

 

 

1=Yes     0=No 

DE10 How would you describe your 1199 workplace?     

Is it a hospital, a nursing home, private homes? 

 

Circle all that apply 

 
 

1=Y   hospital - probe for details 

1=Y   nursing home - probe for details 

1=Y   private home 

1=Y   other:_____________ 

DE11 How would you describe your job?  What do you do? 

 

 

DE12 And now, for your household.  Do any children live in your household?  I 

mean anyone under 18 years of age. 

                                                                      If NO:  Code 0 

 

If YES:  How many are under 5 years old?  How many are 5-17?   

 

 

 

___ ___ under 5 yrs 

 

___ ___ 5-17 years  

 

DE13  How many adults live in your household?  How many people 18 years or 

older.  Don't include yourself. 

 

___ ___  18+ 

DE14  Please tell me which represents your total household income, before taxes, 

for the past year.  That includes salaries, wages, social security, welfare, and 

any other income. Less than $15,000, $15- $30,000, $31- $50,000 or greater 

than $50,000? 

 

1 = < $15,000 

2 = $15,000 - $30,000 

3 = $31,000 - $50,000 

4 = > $50,000 

 

PERSONAL EXPERIENCES 

PX1 And, finally, I want to ask about any personal 

experiences you might have had with CRC.  

Have any of your friends or relatives been 

diagnosed with CRC? 
 

If YES:  Who was that?  How old were they?  

What happened to them? 

 

0=No 

1) ____________________________________________ 

2) ____________________________________________ 

3) ____________________________________________ 
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PX2 Have any of your friends or relatives been diagnosed with 

any other kind of cancer? 

 

If YES:   Who was that?  That kind of cancer was  it?  How 

old were they?  What happened to them? 

 

0=No 

1) __________________________________ 

 

2) __________________________________ 

 

3) __________________________________ 

 

As appropriate, ie If YES to personal experiences:  All the more reason we’re happy to have you participate.  

Your responses have the potential to be very helpful in preventing similar experiences. 
 

Thanks so much for answering all of these questions!  Your answers are really valuable.  We'll be mailing you 

a copy of your consent form and a $10 check.  They should arrive within a week or two.   But, there’s one 

more thing.  If you’re willing, I’d like to ask you about the way you eat and how it might affect your health.  

It will only take another 5 or 10 minutes AND if you agree to let me go ahead, we’ll send you another $5, in 

addition to the $10 you’ve earned already?  Can I start? 
 

If NO:  I certainly understand.  You’ve done a lot already.  Let me just confirm your mailing address.  

SKIP FOOD FREQUENCY.  GO TO PAGE 16. 
 

If YES:  OK.  Thanks so much.   
 

Think about your eating habits over the past year or so.  About how often do you eat the following foods?  

Remember breakfast, lunch, dinner, snacks and eating out.   
 

FAT 

FT1 How often do you eat hamburgers, ground beef, meat 

burritos, tacos? 

≤ 1/mo 2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT2 Beef or pork such as steaks, roasts, ribs, or in sandwiches? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT3 Fried chicken? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

      FT4 Hotdogs, or Polish or Italian sausage? ≤ 1/mo 2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT5 Cold cuts, lunch meats, ham (not low-fat)? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT6 Bacon or breakfast sausage? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

      FT7 Salad dressings (not low-fat)? ≤ 1/mo 2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT8 Margarine, butter or mayo on bread or potatoes? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT9 Margarine, butter or oil in cooking? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

      FT10 Eggs (not Egg Beaters or just egg whites)? ≤ 1/mo 2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT11 Pizza? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT12 Cheese, cheese spread (not low-fat)? ≤ 1/mo  2-3/mo 1-2/wk 3-4/wk 5+/wk 

FT13 Whole milk? ≤ 1/mo 2-3/mo 1-2/wk 3-4/wk 5+/wk 
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FT14 French fries, fried potatoes? ≤ 1/mo  2-3/mo 1-2/wk  3-4/wk 5+/wk 

      FT15 Corn chips, potato chips, popcorn, crackers? ≤ 1/mo  2-3/mo 1-2/wk  3-4/wk 5+/wk 

FT16 Doughnuts, pastries, cake, cookies (not low-fat)? ≤ 1/mo  2-3/mo 1-2/wk  3-4/wk 5+/wk 

FT17 Ice cream (not sherbet or non-fat)? ≤ 1/mo  2-3/mo 1-2/wk  3-4/wk 5+/wk 

FRUIT, VEGETABLES AND FIBER       

FV1  How often do you drink fruit juice, like orange, 

apple, grape, fresh, frozen or canned (not sodas or 

other drinks)? 

<1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV2  How often do you eat any fruit, fresh or canned  

(not counting juice)? 

<1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV3  Vegetable juice, like tomato juice, V-8, carrot? <1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

       FV4 Green salad? <1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV5  Potatoes, any kind, including baked, mashed or 

French fried? 

<1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV6  Vegetable soup or stew with vegetables? <1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

       FV7 Any other vegetables, including string beans, peas, 

corn, broccoli or any other kind? 

<1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV8  Fiber cereals like Raisin Bran, Shredded Wheat or 

Fruit-n-Fiber? 

<1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV9  Beans such as baked beans, pinto, kidney, or lentils 

(not green beans)? 

<1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

FV10  Dark bread such as whole wheat or rye? <1/wk 1/wk 2-3/wk 4-6/wk 1/day 2+/day 

 

EAT1  Are you aware of any eating habits or foods that might prevent colon cancer? 

 

If YES:  What foods?  What eating habits? 

 

 

 

 

 

 

 

 

 

1=Yes   0=No 

 

 

 

 

EAT2  Are you aware of any supplements or herbs that might prevent colon cancer? 

 

If YES:  What supplements or herbs?  Where can you get them? 

 

 

 

 

 

 

 

 

1=Yes   0=No 

 

Thanks.  Let me check your mailing address.  Is it…..? 
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Confirm mailing address:   ____________________________________ 

____________________________________ 

____________________________________ 

 

If ELIGIBLE:  As I mentioned earlier, you might be receiving calls from a health educator to discuss 

more specific information on colon health.   
 

 
IF BASELINE ONLY:  To ensure the quality of our survey, we need some people to answer these same 

questions again, after waiting a few weeks.  Would you be willing to complete this survey again for another 

$10? 

 

If NO:   That’s fine.  You’ve been a big help already. 

 

If YES:  Great.  We’ll call you within the next 3 weeks. 

 

BEST TIMES TO REACH 

AC1  Are there good times to try to reach you?  Do you prefer to be called on a weekday or weekend?   

 

 

 

 

Note preferred days/hours and special circumstances.  

 

AC2  Can you please give me some other numbers where we might reach you?  A cell-phone, work number, 

friends’ or relatives’ numbers?  It gets very hard to find people.  We need some back-up numbers, if 

only for setting up times to call back.   
 

        1)   (__ __ __) __ __ __-__ __ __ __     1=cell    2=work    3=home    4=other:_____________ 

 

  2)   (__ __ __) __ __ __-__ __ __ __     1=cell    2=work    3=home    4=other:_____________ 

 

  3)   (__ __ __) __ __ __-__ __ __ __     1=cell    2=work    3=home    4=other:_____________ 

 

AC3  Can you give me an e-mail address?   

 

 

 

TIME ENDED:  __ __:__ __  (0:00 to 24:00, 6pm = 1800)                        Duration of interview __ __ minutes 

 

Examine each page to make sure all numbers and marks are clear, no items skipped. 

Complete interviewer ratings and randomization procedures. 
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