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ABSTRACT 

Colorectal cancer (CRC) is a leading cause of cancer-related deaths around the world. 

The identification and description of many modifiable and non-modifiable risk factors to CRC 

has spurred the development of prevention and early detection protocols and recommendations to 

help reduce CRC incidence and mortality. Measures to manage CRC include diagnostic 

screenings and lifestyle changes. As rates of screening increase, prevention counseling rates 

among primary care providers (PCPs) remain low. Barriers to nutrition prevention reported by 

PCPs are inconsistent across the literature which has led to confusion about the reason for poor 

nutrition prevention efforts among PCPs.  

This practice inquiry (PI) addressed the identified practice gap using the Plan-Do-Study-

Act (PDSA) quality improvement (QI) model. In the “Plan” phase (Chapter 2), a systematic 

review of the research literature determined existing nutrition recommendations for CRCs and 

barriers to implementation by PCPs. Development of several nutrition recommendations for 

fiber, vitamin D, alcohol, red and processed meats intakes, and dietary patterns were outlined for 

PCP use in practice. Barriers to nutrition prevention implementation were identified as time, 

reimbursement, knowledge, and health literacy. To augment findings from the literature, a 

provider survey was completed (Chapters 3-4). Barriers identified by the participants (n=47) 

include lack of time, education materials, nutrition knowledge, low health literacy, and lack of 

patient interest. These findings indicate that several changes are needed to improve the use of 

CRC prevention guidelines, including additional education and education materials, changes in 

office policy and additional research to create and analyze the interventions recommended to 

improve existing nutrition prevention counseling for CRC. 
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CHAPTER 1: INTRODUCTION 

Colorectal cancer (CRC) is a predominant cause of cancer-related morbidity and 

mortality worldwide (Bresalier, 2010). With an annual incidence of over 1.2 million people, 

recent data report approximately 600,000 deaths occur each year from CRC (Center for Disease 

Control and Prevention [CDC], 2009). Globally, CRC is the second most common cancer for 

women and the third most common for men. For men and women, only cancers of the lung, 

prostate and breast surpass CRC incidence (American Cancer Society [ACS], 2012; National 

Cancer Institute [NCI], 2013).  

The frequency of CRC varies among populations. Industrialized and developed countries, 

including North America, Australia, New Zealand and Europe carry some of the largest burdens 

of CRC (approximately30-60/100,000 persons) (Haggar & Boushey, 2009). According to several 

sources, developed/industrialized nations have 10 times the incidence of CRC when compared to 

developing or non-industrialized nations (ACS, 2013; Boutayeb & Boutayeb, 2005). Conversely, 

persons living in Asia, South America and sub-Saharan Africa have lower rates of CRC 

(approximately 4.3-20/100,000 persons), yet they exhibit up to two-thirds higher mortality rates 

than more industrialized nations (ACS, 2013; Haggar & Boushey, 2009). As the dramatic 

increase in incidence has paralleled the industrialization and “Westernization” of a nation, CRC 

is considered primarily a disease of “first world nations” (CDC, 2012).  

Recognizing this rising incidence and prevalence of CRC, there is increasing research 

focused on identifying risk factors associated with CRC. Ultimately, the goal of organizations 

such as the NCI and the ACS is to improve our understanding of the disease so that we can 

decrease both incidence and mortality rates. With an increasing focus on prevention and early 
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detection the CDC, U.S. Preventive Services Task Force (USPSTF), NCI, U.S. Department of 

Health and Human Services (USDHHS), and the National Institute of Health (NIH) now 

emphasize the need for lifestyle interventions and improved adherence to existing screening and 

prevention recommendations (CDC, 2013; NCI, 2013a). Current evidence suggests that CRC is a 

largely modifiable disease process and that incidence, although results vary, could be reduced by 

almost 40% through specific screening and lifestyle interventions hat are principally delivered by 

primary care providers in the family practice office (American Association of Nurse Practitioners 

[AANP], 2013; American Academy of Family Physicians [AAFP], 2014; ACS, 2013; American 

Institute for Cancer Research [AICR], 2012a). Evidence-based CRC prevention and early 

detection guidelines provide the basis for these efforts (World Cancer Research Fund 

[WCRF/AICR], 2011). Guidelines, defined as statements that outline a particular course of 

action, are promulgated to identify and standardized care practices that are supported by 

evidence. Yet, the development of guidelines is often not sufficient to assure translation to 

practice, ultimately reducing risk of CRC or detecting the disease during a more “curable” stage.  

Current NCS and AICR guidelines (NCI, 2014a; Zauber et al., 2008) for the prevention 

and early detection of CRC recommend various assessments, diagnostic screenings, and lifestyle 

modifications to improve prevention and early detection of carcinogenic or metastatic changes of 

colorectal polyps and adenomas specific to age and degree of individual risk (U.S. Preventative 

Services Task Force [USPSTF], 2008; WCRF/AICR, 2011). Lifestyle modifications to prevent 

CRC risk include reducing or eliminating alcohol use, eliminating cigarette smoking and tobacco 

use, increasing physical activity, modifying dietary intakes, and avoiding obesity (AICR, 2012; 

WCRF/AICR, 2011).  
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While guideline adherence for diagnostic screenings is estimated to be between 54% and 

61% of all eligible men and women (CDC, 2013), virtually there are no estimates as to adoption 

of lifestyle modification guidelines for CRC prevention. However, if we can abstract from 

literature identifying the numbers of primary care providers (PCPs) offering lifestyle counseling 

for other major chronic illnesses, we can estimate that the majority of providers (over two-thirds) 

provide dietary counseling to 40% or less of patients and spend five or fewer minutes discussing 

nutrition and diet (Eaton, Goodwin, & Stange, 2004; Yarnall, Pollak, Ostbye, Krause, & 

Michener, 2003). Yet, there is little current literature indicating the reason for the lag in 

implementation of specific CRC guidelines, particularly in the area of lifestyle counseling and 

guidance.  

Project Purpose 

The purpose of this Practice Inquiry (PI) was to assess PCP use of the CRC guidelines in 

a primary care population and to identify barriers and facilitators to this process, specifically 

focusing on ways to improve the translation of nutritional recommendations and guidelines to 

practice, improving health outcomes and reducing incidence of CRC in the U.S. population. 

Background 

CRC is a pathologically complex illness for which there is increasing evidence linking a 

host of modifiable and non-modifiable factors and cellular changes and disease progression 

(Brenner, Kloor, & Pox, 2013). CRC modifiable risk factors, those that can be decreased through 

lifestyle modification, include: (a) nutrition, (b) exercise, (c) smoking, and (d) alcohol 

consumption. Additional risk factors linked to lifestyle choices and modifiable risk factors 

include obesity and diabetes. Non-modifiable risk factors for CRC include (a) gender, (b) age, 
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(c) genetic abnormalities (e.g., hMSH2, hMLH1), (d) personal or family history of adenomatous 

polyps or colon cancer, and (e) personal history of inflammatory bowel disease (Baena, & 

Salinas, 2014; Haggar & Boushey, 2009; Taggart et al., 2012). In general, prevention guidelines 

focus on modifying risk and improving screening and surveillance of persons who are at high-

risk due to non-modifiable risk factors. Therefore, prevention and early detection models for 

CRC emphasize specific screening protocols and lifestyle modifications to try and address 

individual risk factors and reduce overall CRC incidence and mortality rates.  

Early screening detects and removes questionable polyps while still localized and pre-

malignant. These tests usually begin at age 50 for men and women but depend on perceived risk 

and can occur from every one, five, or ten years. Preventative care is encouraged throughout the 

lifespan, and includes lifestyle interventions (such as nutrition), and attempts to modify 

molecular pathways linked to tumor formation. The AIRC provides evidence-based CRC 

prevention and early detection guidelines that address both screening and surveillance and 

lifestyle modification (Appendix A).  

Of particular note are the CRC nutritional guidelines intended to help to reduce 

modifiable risk by encouraging changes in dietary behaviors. Many existing U.S. dietary patterns 

are inconsistent with these recommendations, and most individuals could benefit from suggested 

dietary modifications, education, and intervention (Cappell, 2008). Unlike screening 

recommendations that are commonly population, age and time specific, almost anyone at any age 

could improve their health by following the CRC nutritional guidelines, with guidance and 

coaching by a PCP (American College of Preventive Medicine, 2009). Yet, there is little 

evidence to suggest that patients receive the nutritional counseling and guidance that could 
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decrease CRC risk and improve health outcomes. Further, there is little evidence to suggest why 

this occurs specifically with respect to CRC prevention guidelines. Additional evidence suggests 

PCP translation of CRC prevention and early detection guidelines are probably similar to the 

implementation of other practice guidelines.  

Implementing Practice Guidelines 

The World Health Organization (WHO), AAFP, and ANCC openly state that primary 

providers are responsible for the implementation of health promotion and disease prevention 

guidelines (AANP, 2013; AAFP, 2014; WHO, 2005). According to the AAFP (2014) and United 

States Preventive Services Task Force (USPSTF), (2005), PCPs act as first and principal points 

of contact for many patients and should be evaluating and including forms of preventive 

counseling, education, and treatment of acute or chronic illnesses during each visit. Surveys of 

the general population indicate that approximately 60% of respondents feel that primary 

providers were best suited and capable of providing prevention care (Eaton et al., 2004; Lasser et 

al., 2008). Similarly, a majority of primary providers feel that it is their responsibility to 

implement primary prevention recommendations and encourage long term health (Cornuz et al., 

2000; Wynn, Trudeau, Taunton, Gowans & Scott, 2010). According to the American Association 

of Nurse Practitioners (AANP) and the American Academy of Family Physicians (AAFP), MD 

and FNP roles emphasize health promotion and disease prevention as part of their scopes of 

practice (AAFP, 2014; AANP, 2013). Many professional and governmental organizations and 

agencies emphasize that PCPs should focus on advanced teaching and counseling practices for 

individuals, families, and groups to ensure accountability, responsibility and quality care (AAFP, 

2014; AANP, 2013; Trinite et al., 2009; USPSTF, 2008).  
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Yet despite agreement on the providers’ roles and responsibilities in primary prevention, 

there is poor implementation of most prevention recommendations (CDC, 2013a; CDC, 2013b; 

Guerra et al., 2007). Several surveys reported inconsistent implementation of prevention 

recommendations, with rates varying from 7 to 50%; with 75% of the providers indicating that 

they counsel fewer than 25% of their patients (Hoffman et al., 2011; Sinclair, Lawson & Burge, 

2008; Wynn et al., 2010). In addition, populations most frequently receiving nutrition counseling 

are men between the ages of 35 and 54, those with fewer chronic illnesses from minority groups, 

and those with lower educational status (Honka, 2004; Sinclair et al, 2008). While screening 

rates have increased approximately 17% since 2003 and continue to rise, rates of nutrition and 

lifestyle counseling remain practically unchanged as they have for almost 20 years (CDC, 2013b; 

Kolasa & Rickett, 2010; Kushner, 1995). Thus, current efforts on CRC cancer management seem 

fixated on early detection rather than primary prevention, particularly among PCPs. In fact, CDC 

and NCI goals and efforts focus on increasing colorectal screenings, failing to include aims to 

increase nutrition awareness, including dietary or lifestyle counseling (CDC, 2013c, NCI, 2013). 

But, is this the most cost efficient and effective method to reduce the incidence and prevalence of 

CRC?  

Leaders in cancer research and prevention report prevention interventions, including 

dietary and lifestyle modifications, are cost effective, have fewer associated risks, and provide 

better long term management for chronic diseases than screening protocols alone (AICR, 2012a, 

2012b). While screening can assist in the early detection of CRC, prevention decreases 

mutagenic changes within cells by silencing or inhibiting the influences of toxic compounds 

including free radicals, oxidative stress and cytokines that eventually lead to CRC (ACS, 2012, 
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2013). Current literature indicates that consistent implementation of existing prevention 

recommendations could reduce almost half of CRC incidence and provide significant individual 

risk reduction for developing or redeveloping colorectal cancers (AICR, 2012b, 2013, 2013b). 

Although nutrition recommendations are additional tools to prevent CRC, most providers 

continue to have difficulty implementing them.  

Barriers to Nutritional Counseling and Guidelines Implementation 

While there is no specific evidence to indicate the reasons that PCPs do not translate 

nutritional CRC prevention guidelines consistently in their practices, possible barriers can be 

identified by examining similar clinical scenarios. In a pivotal study by Kushner (1995), 1103 

physicians were surveyed to assess current barriers to the delivery of nutrition counseling by 

PCPs. Lack of time and compensation were most influential in determining their ability to 

implement nutritional counseling recommendations. While some may feel this is a problem 

unique to physicians alone, other providers, including NPs, reported similar difficulties in 

providing nutrition counseling (Perry, 1997a, 1997b).  

Time is also reported as a principal barrier to providing nutrition counseling across all 

studies reviewed. USPSTF estimates 1733 hours of a provider’s annual time, equaling 7.4 hours 

per working day, are needed to deliver preventive services. Currently, providers spend between 

30 seconds and 5 minutes on health counseling; far below the USPSTF recommendations (Eaton 

et al., 2004; Yarnall et al., 2003). Other concerns directly related to time are reported, including 

additional pressure to increase productivity which increases PCP patient volume and reduces the 

amount of time spent with each patient (Kikano, Zyzanski, Gotler & Strange, 2000). 
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Poor compensation for services is a second reason that prevention counseling is not 

provided. In addition, complex and timely protocols with minimal reimbursements add to the 

burden (Kolasa & Rickett, 2010). Other studies note that reimbursements for nutritional 

counseling are less complicated and more frequently covered when provided through a dietitian 

(Moore, Adamson, Gill & Waine, 2000). As chronic diseases become more prominent within 

primary care, increasing the number of referrals to nutrition specialists is unrealistic and costly; 

currently, fewer than 50% of providers refer 30 to 40% of qualifying patients to dietary 

specialists (Wynn et al., 2010). 

Additional barriers vary considerably across studies, but include poor counseling skills, 

inadequate teaching materials, lack training, poor patient compliance and insufficient nutrition 

knowledge which de-incentivizes the PCP (Guerra et al., 2007; Kolasa & Rickett, 2010; Levy, 

Nordin, Sinift, Rosenbaum & James, 2007). While nutrition knowledge was reported as a weak 

predictor of nutrition counseling, all studies reviewed included it as a potential barrier (Guerra et 

al., 2007; Levy et al., 2007; Wynn et al., 2010).  

In addition to “typical” barriers to nutritional counseling and primary prevention 

activities involving lifestyle modification, examination of the CRC nutritional guidelines 

provides additional possible reasons for their underutilization by both providers and patients. 

Unlike CRC screening protocols which are clear and contain explicit guidelines for different risk 

categories, nutrition centered prevention recommendations encouraged by the AICR and the 

ACS are unclear and lack specific guidance for various types of cancers including CRC. A lack 

of clear guidelines may permit misguided individual interpretation of existing recommendations 

by patients or primary providers leading to general confusion, inaccurate counseling practices 
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and poor health outcomes. For example, if a 50-year-old patient wanted to know when he or she 

should receive their first CRC screening, their primary provider could review current CRC 

screening guidelines and recommend specific screenings and evaluation timeframes according to 

that patient’s risks making goals and follow up with that patient simple. However, if that same 

patient wanted to know how much red/processed meats and or salty processed foods he or she 

should limit each day or week to reduce CRC risk, providers could only encourage the existing 

ambiguous recommendations like “reduce red and processed meats intake.” As neither meats nor 

processed foods have clear measureable guidelines (i.e., intake parameters) within prevention 

recommendations, attempts at guidance could lead to confusion and uncertainty for providers 

and patients’ alike (Figure 1). 

 
FIGURE 1. Outcomes from Explicit vs. Unclear Recommendations 

Therefore, while there is little direct evidence why few PCPs implement the suggested 

CRC prevention and early detection guidelines beyond recommending routine screening, the 
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literature suggests a host of possible barriers. Coupled with the lack of specific nutritional 

recommendations, there are several plausible reasons that PCPs find it difficult to provide 

nutrition prevention counseling to patients. Therefore, this inquiry will explore possible reasons 

for this knowledge and practice gap, examine readiness for practice change, and to prepare for 

practice improvements that will improve the nutritional counseling to prevent CRC.  

Conclusion 

Despite the fact that specific CRC prevention recommendations are available, most 

lifestyle and nutritional recommendations remain underutilized. In addition to poor specificity 

and clarity, barriers for lifestyle and nutrition counseling (inadequate knowledge and health 

literacy issues) converge to decrease the implementation of the AIRC and ACS CRC prevention 

recommendations and early detection guidelines. There is no evidence to identify the barriers to 

guideline translation, the readiness of the PCP environment to consistently implement these 

guidelines, or what practice tools are required to assure their use to improve patient outcomes 

and quality of care.  

Therefore, the purpose of this Practice Inquiry is to assess PCP use of the CRC guidelines 

in a primary care population and to identify barriers and facilitators to this process, specifically 

focusing on ways to improve the translation of nutritional recommendations and guidelines to 

practice, improving health outcomes and reducing incidence of CRC in the U.S. population. My 

long-term goal is to improve the primary care practice environment so that CRC prevention 

guidelines and nutritional counseling of patients to prevent cellular changes that are precursor to 

CRC occur consistently. While there are many Evidence-Based Practice or translation models, 
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the Plan-Do-Study-Act Model for Practice Innovation and Change offers a practical way to 

structure the change process and to organize the activities required to attain my goal. 

Conceptual Framework 

The PDSA cycle is a four-step model used for carrying out continuous change or 

improvement (Figure 2). Its steps consist of four phases; planning, doing, studying and acting.  

 

FIGURE 2. The Plan-Do-Study-Act (PDSA) Quality Improvement (QI) Cycle 

Phase one (Plan) requires planning a test or observation including a plan for data 

collection. During the planning phase, project or test objectives should be stated with predictions 

as to what will happen and why. Lastly, a plan to test the change must be made and include 

information to explain who, what, when, where and what data needs to be collected. During 

phase 2 (Do), investigators would develop an intervention based on the evidence and identified 

problems. During phase 3 (Study), a pilot test of the proposed intervention with a subset of the 
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total population is completed. This permits feasibility testing to be sure that the proposed 

solution(s) are plausible within the specific context of care. Time is set aside to complete 

analysis of the data gathered to study the results, compare data to predictions and to summarize 

and reflect on what was learned. During phase four (Act), changes are made to refine the original 

intervention and evaluation processes based on results from pilot testing with full-scale 

implementation and evaluation of the changes that will result in improvement (Institute for 

Healthcare Improvement, 2014).  

Project Overview and Objectives 

This Practice Inquiry focused on the “plan” phase. During planning, a gap in practice is 

investigated and a plan to effect positive change takes shape. The gap in practice for this study 

was the PCP’s inconsistent use of nutrition prevention recommendations for CRC. In order to 

adequately prepare for the desired practice change and to develop evidence-based tools and 

materials that will facilitate translation of the recommendations to practice, this inquiry reviewed 

the nutrition literature and conducted a practice survey. Once the environments and needs are 

adequately understood, materials (e.g., information, patient education tools, provider education) 

could be developed during phase 2 (do), consistent with the findings from the planning phase. 

This would be followed by pilot testing (studying) the developed materials and tools, refining 

and revising the tools to assure that these materials adequately address the practice barriers. 

Finally, once all modifications have been made, the toolkit will be disseminated widely to PCP 

who would be asked to participate in long-term effectiveness evaluation.  
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Project Aims and Questions 

Two project aims were required to plan for practice improvement: 

1. Conduct a literature review focused on the dietary recommendations, included in 

current CRC prevention recommendations to more specifically delineate dietary 

recommendations for a CRC risk reduction diet.  

2. Conduct a practice survey of PCPs to determine how CRC prevention guidelines are 

used in practice, to what extent dietary recommendations are endorsed and currently 

used, to define the barriers to implementation of dietary recommendations, and to 

determine what practice tools are required to improve application of dietary 

recommendations in primary practice. 

During this project the following questions were addressed: 

1. What are the existing nutrition guidelines for primary prevention of CRC? 

2. Do current CRC prevention recommendations state specific parameters for 

counseling about red and processed meat, alcohol, fat, fiber, fruits and vegetables, 

calcium and vitamin D? 

3. Are PCPs aware of nutrition recommendations within CRC guidelines? 

4. How frequently should PCPs encourage nutrition recommendations to promote CRC 

prevention? 

5. What are the barriers to the use of the AIRC CRC nutrition prevention guidelines?  

6. Are some barriers that are more important than others for providers? 

7. What resources might help increase PCP’s use of nutritional recommendations.  
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CHAPTER 2: REVIEW OF THE LITERATURE 

The purpose of this Practice Inquiry (PI) was to assess primary care provider (PCP) use 

of the CRC guidelines in a primary care population and to identify barriers and facilitators to 

guideline implementation, specifically focusing on ways to improve the translation use of 

nutritional recommendations and guidelines to practice, improving health outcomes and reducing 

incidence of CRC in the U.S. population. As noted in chapter 1, although the nutritional 

recommendations in the AIRC CRC prevention guidelines are evidence-based, they remain 

relatively vague and difficult to operationalize. Since the long-term goal of this project was to 

develop evidence-based tools and materials that can be used by PCPs to facilitate nutritional 

counseling and use of nutritional recommendations that could improve CRC prevention efforts, 

preparatory and planning efforts must include a systematic review of the literature to identify 

whether there is additional evidence to suggest specific ways to modify a person’s diet that 

would decrease CRC risk.  

Chapter 2 will (a) explore current theories describing the histopathologic, tumorigenic, 

and oncologic changes associated with colorectal cancer, (b) report the results of a literature 

review conducted to describe the current state of the evidence for CRC’s nutrition guideline 

recommendations and to increase the specificity of dietary recommendations to prevent CRC, (c) 

explore CRC prevention using a health promotion/risk reduction framework, and (d) describe 

nurse and PCPs nutritional competencies.  



24 

 

Colorectal Cancer: State of the Science 

Incidence and Prevalence  

In the United States, CRC is the fourth most common newly diagnosed internal cancer in 

men and third in women. CRC has a 4.8% lifetime risk for both sexes and has an incidence rate 

of ~45 new cases per 100,000 people (Bresalier, 2010; NCI, 2010). In 2010, the CDC reported 

131,607 people diagnosed with CRC (67,000 men and 63,907 women). In that same year, about 

one-third or 52,045 people died from CRC including 27,073 men and 24,972 women. With 

estimated mortality rates of ~16.4 per 100,000 people, CRC remains second in leading causes of 

cancer deaths in the U.S. (ACS, 2011, 2012; NCI, 2010). CRC is reported to have varying 

incidence and mortality rates among different populations and ethnic groups; African Americans 

have the highest incidence rates (110 new cases per 100,000) followed by White/Caucasians (92 

new cases per 100,000), Hispanics (76 new cases per 100,000), Asian/Pacific Islander (73 new 

cases per 100,000), and American Indian/Alaska Native (65 new cases per 100,000) (CDC, 

2010). Death rates for CRC by ethnicity and race follow a similar pattern to incidence rates 

among all populations with Blacks contributing to the highest death tolls followed by Whites, 

Hispanics, Asian/Pacific Islander and American Indian/Alaska Native (Brenner, Kloor & Pox, 

2013; CDC, 2010). Comparing age and CRC risk, the American Cancer Society (2013a) 

observed that “the incidence and death rates for colorectal cancer increases with age,” with 90% 

of new cases and 94% of deaths occurring in individuals over 50 years old. They also reported 

that adults 50 and older have 15 times higher CRC incidence than individuals between the ages 

of 20 to 49 (ACS, 2013a; ACS, 2013b). When age and ethnicity were identified as significant 
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non-modifiable risk factors for CRC’s incidence and mortality, several screening measures for 

the early detection of CRC were created.  

Improving Survival Rates for CRC 

Early detection of premalignant polyps decreases mortality and improving long term 

survival rates (ACS, 2011; Cappell, 2007; CDC, 2013a). Several studies report that increased 

screening has reduced U.S. incidence and mortality rates by ~1.7% to ~2.4% in both sexes and 

all ethnic groups (ACS, 2013a; CDC, 2010). The reduction in overall CRC incidence and 

mortality is primarily credited to a national increase in screening and early detection with 

endoscopic or diagnostic examinations. A study by the NCI (2010) reported a 90% five-year 

survival rate for patients if premalignant adenomas were found and treated while still local 

(confined to the colon/rectum). Conversely, once the cancer was diagnosed at either a regional or 

distant site, five-year survival rates dropped as low as 12% (Bresalier, 2010; NCI, 2011). The 

CDC estimates that six out of every ten deaths from CRC were preventable if all men and 

women aged 50 years or older were screened following current guideline recommendations 

(CDC, 2013a).  

Although highly recommended, the use of endoscopic screening, like colonoscopy, is not 

without limitations. Endoscopic examination is an invasive procedure which brings both short 

and long term risks, including discomfort, bowel perforation, bleeding and infection (Brenner et 

al., 2013; Bresalier, 2010). Disparities in access and implementation of CRC screening 

guidelines also exist and might explain some of the differences in the prevalence, incidence, and 

mortality among different populations and the low use (about 50%) of all screening method 

among eligible U.S. adults (Lansdorp-Vogelaar et al., 2012; Lasser et al., 2008). Although 
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screening and early treatment for CRC has reduced rates of incidence and mortality nationwide, 

this is not the only method to systematically reduce the overall burden associated with CRC. The 

most cost effective ways to reduce overall incidence and prevalence of CRC is to prevent the 

molecular and cellular changes that are precursor to the development of carcinoma. While non-

modifiable risk factors (age, genetic markers, and familial history) cannot be altered, conditions 

that change the cellular environment (nutrition, chronic stress, sedentary lifestyle) can be 

modified.  

Nutritional and lifestyle recommendations for the prevention of CRC come from 

considerable evidence establishing lifestyles behavior’s abilities to promote a tumorigenic 

environment within colonic epithelial cells (Woodward, 2009). Certain foods and lifestyles 

create a cascading effect with several cell’s regulatory mechanisms like oncogenes, tumor 

suppressor genes and proper metabolic pathways modifying our internal environments, affect 

gene expression, and direct cell function toward one of three possible unstable oncogenic 

pathways (Cappell, 2007; Magalhães, Peleteiro, & Lunet, 2012). To understand the impact 

certain dietary and lifestyles behaviors can have on CRC risk, the pathogenesis of CRC is 

discussed below. 

Molecular Pathogenesis of CRC 

Colorectal carcinogenesis is the development of specific types of colonic neoplastic 

polyps which can arise in the colon, rectosigmoid junction, or rectum. Polyp histology identifies 

cellular alterations in composition and size to determine malignant potential. The most common 

histologic types are (a) hyperplastic, characterized by increased glandular cells, decreased 

cytoplasmic mucus, and ack stratification or atypia, and (b) adenomatous which are 
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characteristically hyperchromatic, enlarged, cigar-shaped, and crowded together (Brenner et al., 

2013). About 96% of CRCs are adenocarcinomas which evolve from glandular tissue and arise 

from an adenomatous polyp (Bresalier, 2010). Adenomas are further classified as (a) tubular 

(composed of branched tubules) or (b) villous (composed of digitiform villi) and their points of 

origin. Out of all new cases of CRC, approximately 71% originate in the colon and the rest in the 

rectum (Bresalier, 2010; Cappell, 2007). Pathologically here are two categories of colorectal 

cancers sporadic, accounting for approximately 90% of disease incidence, and true inherited 

accounting for the final 5 to 10% (ACS, 2013a; Cappell, 2007).  

The majority of sporadic colorectal adenomas develop from the epithelial cells of the 

large intestine’s mucosal layer in a stepwise sequence over a period of from 5 to 15 years prior to 

the onset of cancer. Epidemiologic studies outline the progressive events nicknamed the 

“adenoma-carcinoma sequence” as follows: (1) normal mucosal epithelium; (2) hyperplastic 

epithelium with excessive growth due to varying genetic mutation; (3) early, intermediate and 

late adenomas with increasing mutations resulting in excessive growth and dysplasia; (4) 

carcinoma; and (5) metastatic carcinoma (Bresalier, 2010; Leslie, Carey, Pratt & Steele, 2002). 

Histopathologic studies believe that most sporadic colorectal adenomas begin Sporadic cancers 

commonly with a mutation of the APC gene and follow with mutations in the KRAS, p53 tumor 

suppressor gene and growth factor–B, PIK3CA, and TP53 pathways (Calvert & Frucht, 2014). 

Initial mutations originate from environmental factors alter cell function over time. Additional 

mutations of colonic endothelial tissue, from environmental trauma, are believed to drive the 

transformation of normal colonic mucosal cells to invasive cancer (Bresalier, 2010; Calvert, & 

Frucht, 2014; Cappell, 2008).  
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For colorectal cancers, some lifestyle and dietary components like exercise, smoking, 

alcohol, excess body weight, concomitant chronic illnesses, red and processed meats, folate, 

vitamin D and fiber, and fruits and vegetables report potential mechanisms to protect or harm 

cell’s environment which can lead to mutations and CRC. Exercise reduces CRC risk through a 

variety of synergistic affects by elevating a bodies basal metabolism, improving tissue 

oxygenation, enhancing metabolic efficiency and capacity to reduce body fat, improving 

hormone metabolism, stabilizing insulin levels and reducing insulin resistance, decreasing stool 

transit time and decreasing systemic inflammation (International Agency for Research on Cancer 

[IARC], 2002; Lee & Oguma, 2006; NCI, 2014; Slattery, 2004).  

Carcinogens within tobacco are believed to induce DNA adducts which alter gene 

expression and promote the development of colonic polyps and progression to adenomas (Botteri 

et al., 2008). Alcohol consumption believed to alter gene expression and cause “mutations” by 

altering estrogen receptor pathways, causing a direct stimulatory effect via DNA adduct 

formation, increasing cyclic adenosine monophosphate and changing potassium channel 

functions and modulation of gene expression (Cho et al., 2004; Schernhammer et al., 2010). 

High red and processed meats consumption creates mutations by increasing fat intake which 

increases insulin resistance and production of secondary bile acids and by exposing intestinal 

cells to heterocyclic aromatic amine (HAA), polycyclic aromatic hydrocarbons (PAH), N-nitros 

compounds and nitric oxide which are all formed during the cooking and consumption process 

(Bresalier, 2010; Ruiz & Hernandez, 2013). Obesity, particularly abdominal obesity, is proposed 

to increase risk for CRC through several mechanisms including; surplus fat tissue producing 

excess amount of estrogen, increasing levels of insulin and insulin-like growth factor-1; increase 
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production of adipokines; directly and indirectly effect tumor growth regulators including 

(mTOR and AMP-activated protein kinas); and increase chronic low-level inflammation 

(Ballard-Barbash, Berrigan, Potischman & Dowling, 2010; Ferguson, Gallagher, Scheinman, 

Damouni & LeRoith, 2013; NCI, 2014a). Similarly, Type 2 diabetes alteration creates unstable 

cellular environments by changing insulin like growth factor receptor activation and 

predisposing individuals to hyperinsulinemia, and hyperglycemia. 

Fiber, primarily found in fruit, vegetables and grains, is protective by decreasing stool 

transit time, altering gut flora and local metabolism, reducing intestinal inflammations, and 

general stool bulking (Riboli & Norat, 2003; Vargas & Thompson, 2012). Vitamin D has 

demonstrated antitumor activity including anti-proliferative and pro-differentiating effects 

mediated through cell signaling and gene transcription (Garland et al., 2006; Krishnan, Trump, 

Johnson & Feldman, 2010). Intracellular calcium is shown to inhibit cell proliferation, 

adenomatous polyp development and promote proper luminal cell differentiation (Huncharek, 

Muscat & Kupelnick, 2009; Weingarten, Zalmanovici & Yaphe, 2008). In general, the molecular 

changes from each previously mentioned dietary and lifestyle behavior can lead to or reduce 

oncogenic changes within cell’s functions and or environments leading to cell proliferation and 

cancerous adenomas.  

Conversely, true genetic predisposition for colorectal adenomas are initiated through 

inherited germline mutations passed from parent to offspring following a classic Mendelian 

pattern placing susceptible individuals at high risk for diseases of hereditary polyposis including 

familial adenomatous polyposis FAP, MUTYH associated polyposis (MAP), the harmartomatous 

polyposis syndrome (e.g., Peutz-Jeghers) or hereditary nonpolyposis CRC (Lynch syndrome) 
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(Calvert & Frucht, 2014, NCI, 2014b). Although similar to sporadic ademonas, histopathogenic 

studies describe germline mutations for inherited colorectal adenomas with the following 

sequence: (1) a mutation is transmitted from parent to offspring allowing for spontaneous 

mutations during the period of growth and development; (2) mutation confers a selective growth 

advantage to the mutated cell of colonic epithelium resulting in preferential proliferation which it 

passes to its progeny; (3) the progeny, with its increased growth capacity, outnumber 

neighboring cells and have an increased chance of a second mutation; and (4) the hyperplastic 

growth capacity in additional to second and third mutations affords mutated cells additional 

growth advantage, further cellular disorganization and eventually the ability to invade and 

metastasize (Cappell, 2005, 2007, 2008). 

Mutation, whether sporadic or germline, involves key regulatory and molecular factors 

including: oncogenes (ras, src, c-myc & c-erbB-2) which participate in cell growth cycle 

regulation; tumor suppressor genes (APC gene, DCC gene, P53 gene, SMAD4 & SMAD2 genes) 

regulate the cell cycle to limit growth and mismatch repair genes (hMSH2, hMLH1, and hMLH3 

genes) responsible for correcting mistakes during DNA replication (i.e., microsatellites) 

(Bresalier, 2010; Cappell, 2005, 2007, 2008).  

In addition to multiple events due to sporadic or germline mutations, DNA instability is 

an essential cellular component that complements mutations and is required for tumor 

progression. In colorectal cancer, there are three pathways of genomic instability: chromosomal 

instability (CIN), Imutator phenotype/mismatch repair /microsatellite instability (MSI) and CpG 

island methylator phenotype/ hypermethylation phenotype (CIMP+) pathways instability.  
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CIN instability occurs in 65-70% of sporadic colorectal cancers and is the most common 

molecular type in left-sided tumors (Pino & Chung, 2010). CIN is characterized by gross gain or 

loss of function chromosomal abnormalities resulting in cells’ karyotypic variability. Specific 

genetic mutations in the CIN pathway have been linked to oncogenes, KRAS, CTNNB1, 

PIK3CA (chromosome 12, 3, & 3) and tumor suppressor genes, ACP, TP53, SMAD4/SMAD2 

and DCC (chromosome 5, 17, 18 &18). Effects of CIN include chromosomal deletions, 

insertions, cellular aneuploidy and loss of heterozygosity which lead to activation of growth 

promoting pathways or diminished activity of tumor suppressor genes or apoptotic pathways 

(Pino & Chung, 2010). 

The microsatellite instability pathway (MSI) is associated with inactivation of DNA 

mismatch repair (MMR) genes (MLH1, MSH2, MSH6, or PMS2) from mutation or transcription 

silencing (Sinicrope & Sargent, 2012). CRCs with microsatellite instability have proximal colon 

predominance, are commonly seen in right-sided tumors and have poor differentiation and 

increased numbers of tumor-infiltrating lymphocytes (Calvert & Frucht, 2014; Sinicrope & 

Sargent, 2012). MMR gene dysfunctions, found throughout the tumor genome, causes an 

accumulation DNA coding errors including base-base mismatches and insertions and deletions 

(microsatellites) which lead to frameshift mutations and protein truncations. The MSI pathway is 

common with inherited conditions including Lynch syndrome and accounts for ~15% of sporadic 

colon cancers (Sinicrope & Sargent, 2012).  

CpG island methylator phenotype (CIMP) instability is characterized by 

hypermethylation of CpG islands results in epigenetic alterations including loss of imprinting 

(Cappell, 2008; Toyota et al., 1999). The CIMP pathway occurs in up to 40% of CRCs and is 
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seen mostly in right-sided tumors. Altered transcription (imprinting) ultimately silences the 

expression of certain protective regulatory genes including BRAF, p16, p14, MGMT, hMLH1 

and K-ras genes and leads to tumor formation (Cappell, 2008; Sun et al., 2014). 

Summary 

Many CRCs develop due to an altered ability to properly express genetic components 

within a cell due to mutations, while other tumors develop because of epigenetic changes that 

silence gene expression. Although genetic alterations can initiate the tumorigenic cascade 

leading to CRC, they only account for ~10% of CRC incidence while the majority (~90%) are 

heavily rooted in unhealthy lifestyle behaviors and hypothesized to drive most CRC’s 

tumorigenic processes by sequentially altering cell’s metabolic environments (Huxley et al., 

2009; Yang et al., 2005). Of particular interest are the lifestyle behaviors of exercise, alcohol 

intake, smoking, concomitant chronic illnesses and nutrition.  

Factors Associated with CRC Incidence 

Exercise and CRC 

Regular exercise has significant health benefits and is recommended for most chronic 

disease prevention. Extensive research correlates physical activity and its ability to reduce the 

impact of colorectal cancers (Boyle et al., 2012). The association between regular and moderate 

physical activity and decreased incidence of CRC has been linked in a considerable number of 

studies; adults who increase their physical activity, either in intensity, duration, or frequency, can 

reduce their risk of developing colon cancer by 30 to 40% regardless of BMI (Boyle et al., 2012). 

While a protective element is clear, whether the protective effect is for rectal cancer, adenomas, 

or polyp recurrence is uncertain. Although moderate exercise (30 min on five or more 
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days/week) is recommended for positive protective results, studies report a dose-response 

relationship; the greatest risk reduction occurred in those who were most active (30 to 60 

minutes of moderate to vigorous daily exercise) (NCI, 2014c). As most Americans fall below the 

minimal recommendations according to current studies, evidence highlights a need to improve 

the translation and use of exercise as a prevention intervention for CRC.  

Smoking and CRC 

Smoking remains the largest preventable cause of disease in the United States. In 2011, 

the CDC reports estimated over 43.8 million adults as current smokers, with nearly 400,000 

youth younger than 18 becoming daily smokers each year. Their data also indicated that smoking 

rates were higher in men (21.6%) than women (16.5%) and varied by age with the highest rates 

between the ages 25 and 44 years (CDC, 2013). Several meta-analyses associate cigarette 

smoking with a higher risk of colorectal cancer even after excluding other compounding factors 

like race, BMI, and gender (Botteri et al., 2008). Similar studies investigating a causal link 

between cigarettes and CRC reported that the longer a person smoked the greater the risk 

representing a time/dose response relationship. Smoking during the prior two decades was 

associated with the prevalence of small adenomas (RR=2.96; 95% CI= 1.47–5.98) while 

smoking more than 20 years in the past was associated with large adenomas (RR = 2.38; 95% CI 

= 1.56–3.63) (Liang, Chen & Giovannucci, 2009; Tsoi et al., 2009). In a large prospective 

cohort, individuals who smoked for 40+ years had up to a 50% increase risk of developing CRC, 

while risk among former smokers decreased as the amount of time since quitting increased 

(Botteri et al., 2008).  
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Concomitant Chronic Illnesses and CRC 

According to the WHO (2013), worldwide rates of obesity have nearly doubled since 

1980, currently affecting 1.4 billion adults. Obesity impacts all economic classes, genders and 

most ethnic groups with studies reporting more than one-third of the U.S. adults (37.5%) and up 

to 18.4% of children and adolescents are obese (BMI >95% for age and sex) (Flegal, Carroll, 

Ogden & Curtin, 2010). Recent studies estimate that 69.2% and up to 41% of children ages 2 to 

19 years are overweight. A U.S. study by Polednak (2008) estimated that about 34,000 new cases 

of cancer in men and 50,500 in women were due to obesity. Future projections following 

existing trends estimate that obesity will lead to approximately 500,000 additional cases of 

cancer. The study also posited that if every adult reduced their BMI by 1% equivalent to a weight 

loss of 1kg (or 2.2lbs) over 100,000 new cases of cancer would be avoided by 2030.  

Type 2 diabetes accounts for 90 - 95% of all diagnosed cases of diabetes and affects an 

estimated 25.8 million Americans (Giovannucci et al., 2010). Over 79 million adults aged 20 and 

older have prediabetes. Several studies investigating a relationship between Type 2 diabetes and 

CRC risk reported a 1.2 to 1.5 fold greater risk for developing CRC than those without diabetes 

(Inoue et al., 2006). A meta-analysis by Larsson, Orsini and Wolk (2005) that considered 15 case 

control and cohort studies found that diabetes was associated with an increased risk of CRC 

(RR=1.30, 95% CI=1.20-1.40) and with colorectal cancer mortality (RR=1.26, 95% CI=1.05 to 

1.50). Results from several retrospective studies consistently showed greater tumor size and 

metastatic invasion and poorer diagnostic and treatment outcomes among diabetic patients than 

patients without diabetes (Kuriki, Hirose & Tajima, 2007; Sharma et al., 2014).  
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Nutrition and CRC 

Good nutrition is essential for maintenance of good physical health and to prevent 

chronic illness including cancers (Doyle et al., 2006; Hill, Nishida & James, 2004; Murphy et al., 

2012). Nutrition is globally diverse and culturally influenced, producing many different dietary 

patterns. In general, comparative research of dietary patterns has described three common 

patterns across the literature: (1) Healthy pattern: diet with a high content of fruits, vegetables, 

legumes, nuts, seeds, poultry, fish, whole grain cereals and low daily intake of fats; (2) 

Unhealthy pattern: diet with high content of red meat and or process meat, refined sugars, 

potatoes, sweet foods and a high daily intake of fats; and (3) Drinker pattern: diet with a high 

content of wines, beer and liquors. For decades, a “healthy” diet has been regarded as optimal to 

provide essential life sustaining nutrients and to serve a protective function through the 

synergistic effects of the antioxidants found abundantly within whole foods, reducing the 

metabolic stress commonly leading to diseases like CRC (Ruiz & Hernandez, 2013; Vargas & 

Thompson, 2012). Conversely, a “western diet” which constitutes overconsumption of red and 

processed meat, sugars, salts, packaged and processed foods, increases disease risk by increasing 

intracellular free radicals and oxidative stress, damaging DNA synthesis, and by impeding the 

proper function of many biochemical pathways, including insulin and cholesterol (Doyle et al., 

2006; Flood et al., 2008). 

While ongoing debates continue to try and quantify the impact nutrition plays in health 

and colorectal cancer, several sources suggest that 30 - 40% of all colorectal cancer incidences 

are caused by dietary factors alone (Anand et al., 2008; World Health Organization, 2005). 

Nutrition’s significance in cancer prevention is evident within existing AICR dietary 
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recommendations which encourage: (a) Avoiding sugary drinks and limiting consumption of 

energy-dense foods; (b) Eat more of a variety of vegetables, fruits, whole grains and legumes; (c) 

Limit consumption of red meats to 18 oz. per week and avoid processed meats; (d) If consumed 

at all, limit alcohol drinks to two for men and one for women a day; (e) Limit consumption of 

salty and processed foods; and (f) Do not use supplements to protect against cancer. These 

recommendations although patterned after a “whole foods” diet are almost completely non-

specific, meant for general guidance for any cancer and fail to provide much guidance for PCPs 

and patients seeking to decrease their risk of specific cancers like CRC.  

Summary 

This section discussed the global burden of CRC, exploring the influential impact 

lifestyle trends like nutrition have had on CRC’s incidence and mortality rates. Considering the 

pathophysiology of CRC, various developmental pathways specific to CRC were outlined, 

describing how certain dietary and lifestyle behaviors can influence the colon’s cellular 

environment allowing for carcinogenic alterations. Several modifiable dietary behaviors 

including specific foods and dietary patterns are reported to influence up to 40% of CRC’s 

incidence and mortality rates. Understanding the associated risks between colorectal cancer, and 

dietary factors highlights several modifiable risks providers can assist patients in identifying and 

changing using early prevention counseling and interventions. However, as several nutrition 

recommendations for CRC prevention remain vague, a systematic review will follow to search 

existing literature exploring the evidence endorsing current recommendations while trying to 

gather additional resources to implicate more specific parameters to existing recommendations.  
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Identifying Specific Nutritional Recommendations: A Systematic Review of the Literature 

Although the impact of specific nutrition interventions to reduce CRC risk remain under 

investigation, sufficient literature exists to refine current AICR nutritional guidelines to improve 

translation of these recommendations to practice by PCPs. Since abstract dietary instructions can 

be one obstacle to providing focused dietary counseling to individuals at risk for CRC, a 

systematic literature review was completed to offer evidence-based refinements for the current 

nutritional recommendations. 

Search Strategy 

Systematic reviews are typically guided by a PICO question. For this review, a modified 

PICO question was based on current challenges to deliver nutritional recommendations that can 

decrease risk of CRC: In an adult population, what specific nutritional recommendations for fat, 

meat, calcium, fiber, fruits, vegetables, vitamin D, and alcohol intake are associated with 

decreased risk of CRC?  

To conduct the systematic search of the literature, electronic databases were searched 

including PubMed, PsycINFO, Google Scholar, The Cumulative Index to Nursing and Allied 

Health (CINAHL), The Cochrane Library and Web of Science using combinations of the 

keywords found in Table 1. Using several published findings, hand searches of reference 

sections were then done to locate additional relevant publications. The primary focus of the 

search was to identify more precise intake parameters for existing nutrition recommendations for 

cancer specific to CRCs and supported by high quality evidence.  
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TABLE 1. Search Terms 

a. colon* 

b. rectal* 

c. recommendation 

d. colorectal 

e. lifestyle 

f. health 

g. diet* 

h. guideline 

i. cancer 

j. red meat 

k. calcium  

l. parameter* 

m. intake 

n. prevention* 

o. primary 

p. nutrition 

q. folate 

r. alcohol 

s. processed 

t. vitamin D* 

u. fruit 

v. vegetable 

w. whole grains* 

x. pattern* 

y. reduce* 

z. risk* 

aa. daily* 

 

Search terms with an asterisk symbol (*) include variations of these words that may include 

unique spelling and various suffixes. 

 

An initial search of relevant databases was done to find any relevant publication 

concerning nutrition and colorectal cancer which yielded 8463 results. Following application of 

the inclusion/exclusion criteria (Table 2), 2,872 eligible publications were identified. Due to the 

vast amounts of identified literature, the search was further refined using secondary inclusion and 

exclusion criteria to focusing only on meta-analysis (Level 1 evidence) and systematic reviews 
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of existing research (Level 4 evidence) for each nutrition topic (Table 3). This yielded 21 articles 

that were then included in this systematic review. The search process and results are shown in 

Figure 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Articles remaining (n =3236) 

PubMed, The Cochrane Library, PsychINFO, CINAHL, Web of Science (n = 2,872) 

Google Scholar (n = 106) 

Hand search (n = 364) 

Incorporation of secondary screening criteria 

Articles remaining (n = 21) 

PubMed and Cochrane Library (n=17) 

Google Scholar (4) 

Initial Search via PubMed, The Cochrane Library, PsychINFO, CINAHL, Web of 

Science, Google Scholar yielded (n=8,463) possible publications. 

Incorporation of initial screening criteria 

FIGURE 3. Search Results Flow Charts 
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TABLE 2. Primary Inclusion and Exclusion Criteria 

Inclusion Criteria 

1. Articles that were peer reviewed, English language publications from 1990 to 2012. 

2. Articles focused on adult (aged 18 or older) populations. 

3. Outcomes endorsing explicit parameters for red and processed meat, alcohol, vitamin D, 

Calcium, folate, fruits and vegetables, fiber intakes and dietary patterns for CRC prevention 

Exclusion Criteria 

1. Other article types besides meta-analyses and systematic reviews. 

2. Articles not peer-reviewed or reported in the English language. 

3. Articles focused on child or infant (aged 17 or younger) populations. 

4. Reviews that did not focus on nutritional elements within existing CRC prevention 

guidelines. 

 

TABLE 3. Secondary Inclusion and Exclusion Criteria 

Inclusion Criteria 

1. Meta-analyses or systematic reviews. 

Exclusion Criteria 

2. Other article types besides meta-analyses and systematic reviews. 

Literature Analysis 

The remaining articles (n=21) were analyzed using criteria by Newhouse, Dearholt, Poe, 

Puch & White (2007). Each article was entered into a evidence summary table (Appendix B), 

applying the appropriate critical analysis procedure. Table designs are used from Newhouse et al. 

(2007), to include result from meta-analysis and systematic reviews. Articles were then scored to 

identify the level of evidence (I-VI) and quality of evidence (A, B, or C). Table 4 provides an 

overview of the scoring criteria. 
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Note: Rating criteria table from Newhouse et al. (2007). 

 

  

 

 

 

 

 

 

 

 

FIGURE 4. Research Rating Criteria (Note: Rating criteria table from Newhouse et al., 2007). 

Evidence Summary 

Twenty-one articles met the inclusion criteria and were analyzed and given an evidence 

score. A summary of the evidence is provided in Table 4. 
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TABLE 4. Evidence Summary Table 

Evidence 

Strength 

and Type of 

Research 

Number of 

Studies 

Meeting 

Criteria 

and 

Reviewed 

Findings Summary (First Author and 

Strength) 
Quality 

Grade 

A 

Quality 

Grade 

B 

Quality 

Grade 

C 

Meta-

analysis 

19 (Aune, 2011, IB) High dietary intake of fruits and 

vegetables are associated with lower CRC risk 

when compared to subjects with low intakes. Due 

to study heterogeneity more studies are warranted. 

 

(Ben, 2014, IB) High dietary fiber intake is 

associated inversely with CRA risk. Further 

studies with prospective designs that use validated 

questionnaires and control for important 

cofounders are warranted.  

 

(Carroll, 2010, IB) High intake of supplemental 

and dietary calcium may have protective effects 

against CRC. More studies are required as current 

evidence is inconclusive. 

 

(Chan, 2011, IA) High intake of red/processed 

meats increases risk of CRCs. Evidence supports 

limiting red and processed meats to prevent CRCs. 

 

(Cho, 2004, IB) A single determination of alcohol 

intake correlated with a modest relative elevation 

in colorectal cancer rate, mainly at the highest 

levels of alcohol intake.  

 

(Fedirko, 2011, IA) There is strong evidence for 

an association between alcohol drinking of > 

drink/day and colorectal cancer risk. 

 

(Gorham, 2007, IB) Daily intake of 1000-2000 

IU/day of vitamin D could reduce the incidence of 

colorectal with minimal risk.  

 

(Huncharek, 2009, IB) Calcium intake from milk 

was unrelated to rectal cancer risk. Increased 

intakes of calcium showed possible protective 

benefits to tumors of the distal colon and rectum.  

 

4 15 0 
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TABLE 4. - Continued 

Evidence 

Strength 

and Type of 

Research 

Number of 

Studies 

Meeting 

Criteria 

and 

Reviewed 

Findings Summary (First Author and 

Strength) 
Quality 

Grade 

A 

Quality 

Grade 

B 

Quality 

Grade 

C 

  (Howe, 1992, IB) This analysis provides 

substantive evidence that intake of fiber-rich foods 

is inversely related to risk of cancers of both the 

colon and rectum.  

 

(Jin, 2013, IA) Confirms the health hazards of 

heavy drinking and benefits of light drinking.  

 

(Kim, 2010, IB) Higher folate intake is modestly 

associated with reduced risk of colon cancer.  

(Koushik, 2007, IB) Fruit and vegetable intakes 

were not strongly associated with colon cancer 

risk overall but may be associated with a lower 

risk of distal colon cancer.  

 

(Larsson, 2006, IA) Consumption of red meat and 

processed meat was positively associated with risk 

of both colon and rectal cancer, although the 

association with red meat appeared to be stronger 

for rectal cancer.  

 

(Lee, 2011, IB) Data suggests an inverse 

association between circulatin 25(OH)D levels 

and colorectal cancer, with a stronger association 

for rectal cancer 

 

(Magalhaes, 2012, IB) Western dietary patterns 

higher in red and processed meats intake and 

lower in fresh fruits and vegetables and whole 

grains in is associated with increased risk of CRC 

while dietary patterns following a whole foods 

diet consisting primarily of fresh fruits, vegetables 

and whole grains is associated with lower CRC 

risk. 

 

(Norat, 2002, IB) High intake of red meat, and 

particularly of processed meat, was associated 

with a moderate but significant increase in 

colorectal cancer risk. If average red meat intake 

is reduced to 70 g/week in regions with high 

intake, colorectal cancer risk would hypothetically 

decrease by 7-24%. 
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TABLE 4. – Continued  

Evidence 

Strength 

and Type of 

Research 

Number of 

Studies 

Meeting 

Criteria 

and 

Reviewed 

Findings Summary (First Author and 

Strength) 
Quality 

Grade 

A 

Quality 

Grade 

B 

Quality 

Grade 

C 

 

 

 

 

 

 

 

 

 

 

 

 

 

Systematic 

Reviews 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

(Park, 2005, IB) Dietary fiber intake was inversely 

associated with risk of colorectal cancer in age-

adjusted analyses. However, after accounting for 

other dietary risk factors, high dietary fiber intake 

was not associated with a reduced risk of 

colorectal cancer.  

 

(Smolinska, 2010, IB) Examination of varying 

amounts of red and processed meat showed 

elevated risk for developing CRC. Frequency of 

red meat consumption more important than total 

amount. 

 

(Yin, 2009, IB) Results support suggestions that 

serum 25(OH) D is inversely related to CRC risk.  

 

(Weingarten, 2008, IVB) Calcium 

supplementation may contribute to the prevention 

of colorectal adenomatous polyps but there is not 

sufficient evidence to recommend the general use 

of calcium supplements to prevent colorectal 

cancer.  

 

(Yusof, 2000-2011, IVB) Dietary patterns 

consisting of red and processed meat and refined 

grains is associated with an elevated risk of CRC. 

Protective factors include a diet of vegetables, 

fruits, fish and poultry. 
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Synthesizing the Evidence: Evidence-Based Direction for CRC Prevention  

Approximately 100% of the evidence was of sufficient quality (A-B) and provided more 

explicit dietary recommendations for red and processed meat intake, alcohol consumption, 

vitamin D and fiber intake. However, the evidence for calcium, folate, fruits and vegetables 

remains inconclusive due to significant amounts of study heterogeneity, confounding and biases.  

To provide further clarity, each dietary element and the literature recommendations are 

presented in Table 5. 
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TABLE 5. Evidence Synthesis Table 

Intervention 

Feature 

Feature Recommendation Findings Synthesis Quality and 

Strength of 

Articles 

Supporting 

Feature 
Alcohol Intake Is there additional evidence to support 

more explicit recommendations for the 

intake of alcohol to improve CRC 

guideline’s imprecise 

recommendations of “reduce excessive 

alcohol consumption (greater than 4 

drinks)? 

Significant CRC risk noted with heavy 

drinking (greater than or equal to 4 

standard drinks/50g/ethanol/day while 

benefits of alcohol consumption were 

limited to drinking less than1 standard 

drink (12.5g/ethanol/day). 

IA-2, IB-1 

Red/Processed 

Meats Intake 

Is there additional evidence to support 

more explicit recommendations for the 

intake of red and processed meat to 

improve CRC guideline’s imprecise 

recommendations suggesting the 

limitation of red and processed meats 

intake? 

Increased CRC risk with red meats intake 

above ~50g/day. CRC risk substantially 

more significant with processed meat 

intake of any quantity. Eliminating 

processed meats and limiting red meats 

intake encouraged. 

IA-4 

Vitamin D Is there additional evidence to support 

more explicit recommendations for the 

use of vitamin d for CRC prevention in 

existing nutrition guidelines? 

Increased risk of CRCs noted with low 

circulating levels of 250hydroxyvitamin 

D (25(OH)D) (15 and 30 ng/mL) with 

significant risk associated with levels 

below 15 ng/mL. Decreased risk 

associated with 25 (OH) D levels at or 

above 30 ng/mL. 

IA-2, IB-1 

Calcium Is there additional evidence to support 

more explicit recommendations for the 

use of calcium for CRC prevention in 

existing nutrition guidelines? 

Results inconclusive due to heterogeneity 

of research. Possible protective effects 

with increased calcium intake noted but 

further studies needed. 

IB-2, IVB-1 

Fiber Is there additional evidence to support 

more explicit recommendations for the 

use of fiber to improve CRC 

guideline’s imprecise 

recommendations 

Results inconclusive. Inverse relationship 

to CRCs noted with highest intakes 

(~27g/day) compared to lowest intakes 

(~13g/day). 

IB-3 

Dietary Patterns Is there additional evidence to support 

more explicit recommendations for the 

use of specific dietary patterns for 

CRC prevention in existing nutrition 

guidelines? 

Increase risk association for CRC with 

“western” dietary patterns compared to 

“whole food” dietary patterns showing 

low-moderate reductions in risk. 

IB-1, IVB-1 

Recommendations from the evidence have been synthesized below and then compared to 

the guideline recommendations provided by the AICR and NCI. While each guideline proposes 

certain dietary recommendation for the primary prevention of CRC based off of extensive 

literature review, suggestions vary amongst organization. However, when we compare the 
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guidelines recommendations to the evidence cited above (Table 6), some common themes 

emerge which can be used to guide counseling efforts for each element. Further analysis of each 

nutritional element will be examined below to show effect size and significant or not as relative 

risk (RR); a probability that a member of an exposed group will develop a disease relative to the 

probability that a member of an unexposed group will develop that same disease. In cases where 

relationships or RR were inconclusive or contradictive, they will be included in the following 

discussion.  

TABLE 6. Comparison of Cancer Prevention Recommendations 

 

Nutritional 

Element 

AIRC Nutrition 

Recommendations 

NCI Cancer 

Nutrition 

Recommendations 

Nutrition Recommendations from 

Systematic Review 

Red/Processed 

Meat 

Limit consumption of red 

and processed meats. 

Insufficient evidence to 

provide more explicit 

guidelines. 

Limit red meat 

consumption to no more 

than 18oz week/2.6oz/day 

and eliminate processed 

meats. 

Red meat consumption over 50grams/ (1.8oz) 

day increases CRC risk. Eliminate processed 

meats, no safe intake amount documented. 

Alcohol No specific 

recommendations. 

Reports evidence to limit 

excessive alcohol 

consumption to no more 

than 45g ethanol/day (~4 

standard drinks). 

Avoid alcohol 

consumption if possible. If 

unavoidable limit 

consumption to no more 

than 2 drinks/day for men 

and 1drink/day for women 

based on an average of 

12.5g ethanol/drink. 

Avoid alcohol consumption if possible. If 

unavoidable limit intake to no more than 1 

drink/day ~12.5g/ethanol as carcinogenic 

properties are apparent upon increased intake. 

Fiber No explicit 

recommendations 

provided.  

Eat plenty of fiber. Until further clarification is provided, 

recommending existing U.S. adequate intake 

parameters of 25g/day to 38g/day sufficient and 

falls within most research parameters that 

showed reduced risk. 

Fruits/ 

Vegetables/ 

Whole Grains 

Eat plenty of fresh fruits, 

vegetables, legumes and 

whole grains. 

Eat plenty of fresh fruits, 

vegetables, legumes and 

whole grains. Try to fill 

two-thirds of your plate 

with fruits, vegetables 

whole grains and legumes. 

U.S. recommendations are for 2-4 servings of 

fruit and 3-5 servings of vegetables for a total of 

5-9 servings per day. This recommendation 

should be used as a minimum standard as 

existing U.S. intake rates are far below current 

recommendations and consumption of whole 

foods shows a dose-response relationship to CRC 

risk. 
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TABLE 6. – Continued 

Red and Processed Meats 

Given the linear relationship to red and processed meat consumption and CRC risk, meta-

analyses have been used to quantify current recommendations. Several meta-analyses have 

compared different elements of red and processed meat intake, including highest verses lowest 

intake of red and processed meats, combined and or separate intakes, and a dose-response 

relationship to red and or processed meat intake in relation to CRC risk.  

In a meta-analysis of 24 prospective studies by Chan et al, (2011), relative risk to 

consumption of red and processed meats was estimated. Thirteen studies reported a significant 

relationship between total meat intake with risk of colorectal (RR highest vs lowest =1.22, 95% 

Nutritional Element AIRC Nutrition 

Recommendations 

NCI Cancer 

Nutrition 

Recommendations 

Nutrition 

Recommendations from 

Systematic Review 

Vitamin D No explicit 

recommendations 

provided. 

No explicit 

recommendations 

provided. 

All meta-analysis reviewed showed 

inverse associations with serum 

25(OH) D levels and CRC. Increased 

risk for CRC was commonly seen 

with a serum 25(OH) D level below 

30 ng/mL while greatest risk 

reductions were noted at serum 

levels above 30ng/mL. According to 

these studies examination n of serum 

vitamin D level is warranted to 

encourage vitamin 25(OH) D levels 

greater than or equal to 30ng/mL. 

Calcium/Folate No explicit 

recommendations 

provided. 

No explicit 

recommendations 

provided. 

The literature review showed mixed 

evidence resulting in insufficient data 

to encourage more explicit 

recommendations for or against 

explicit parameters for calcium 

intake. However, if increased 

calcium intake could reduce CRC 

risk, use of existing U.S. adequate 

intake recommendations for calcium 

would afford individuals some 

protection as trends in calcium intake 

remain inadequate. 
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CI =1.1121.34), colon (RR highest vs lowest =1.19, 95% CI =1.0621.34), and rectal cancer (RR 

highest vs lowest =1.51, 95% CI =1.3121.75). Another five studies with 2091 cases also showed 

significant association with intake of red and processed meat with rectal cancer (RR for 100 

g/day increase =1.31, 95% CI =1.1321.52). In 11 of their studies with over 11,358 cases, a dose-

response analysis investigating RR of red and processed meats intake reported for every 

100g/day increase was positively related to CRC risk (RR for 100 g/day increase =1.14, 95% CI 

=1.0421.24). Similar dose-response relationships were noted in other meta- analyses which 

reported significant associations with intake for all CRCs reporting (RR for 100 g/day increase 

=1.25, 95% CI =1.1021.43) (Norat, Lukanova, Ferrari & Riboli, 2002). More specifically, the 

studies highlighted an increased risk of colorectal (RR for 100 g/day increase =1.17, 95% CI = 

1.0521.31) and colon cancer (RR for 100 g/day increase = 1.17, 95% CI =1.0221.33). 

Conversely, no substantial association was observed with rectal cancer (RR for 100 g/day 

increase =1.18, 95% CI = 0.9821.42).  

A comparison of RR for the highest versus lowest red and processed meats intakes were 

reported as 1.10 (95% CI = 1.0021.21) for colorectal, 1.18 (95% CI =1.0421.35) for colon and 

1.14 (95% CI = 0.8321.56) rectal cancers for red meats intake and 1.17 (95% CI =1.0921.25) for 

colon 1.19 (95% CI =1.1121.29) and 1.19 (95% CI = 1.0221.39) for rectal cancers and processed 

meats intake (Larsson & Wolk, 2006). The mean of the highest category of meat intake for red 

and processed meats for meta-analysis ranged from 16 to 197 grams per day. The summary of 18 

studies concluded that the RR for every 50 g/day increase in processed meat was 1.18 (95% CI = 

1.1021.28) for colorectal cancer and 1.24 (95% CI = 1.1321.35) for colon cancer. In another 

meta-analysis of 22 control and cohort studies, 13 analyzed CRC risk with red meat intake of 
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over 50g/d and nine looked at the frequency of red meat consumption more than once per day 

(Smolinska & Paluszkiewicz, 2010). Reports demonstrated that red meat intake of over 50 g/day 

triggers colonic carcinogenesis RR =1.21 (95% CI 1.07-1.37) with inconclusive evidence for 

rectal cancer RR= 1.30 (95% CI 0.90-1.89). In this analysis, nine studies investigated the 

consumption of red meat more frequently than once per day to CRC risk. Reports indicated that 

red meat consumed more than once per day induces colonic (RR 1.37, 95% CI 1.09-1.71) and 

rectal cancers (RR 1.43, 95% CI 1.24-1.64). 

Implications for provider recommendations. Overall there are no specific 

recommended intake parameters for red and processed meat for colorectal cancer prevention. 

Red and processed meats are well-established risk factors for CRC due to fat content and 

carcinogenic compounds contained in the meats during processing or cooking that promote an 

oncogenic environment and tumor development. While national rates of red meat consumption 

have declined slightly, overall consumption of meat and process meat continues to rise. To put 

the data presented into perspective, there are 28 grams to 1 ounce of meat respectively and 

average intakes for all meta-analyses were between 0.6 oz. to over 7 oz. of red and processed 

meat per day. National statistics show an average range of meat consumption from 128g/day to 

over 200g/day (4.6 oz to over 7 oz.) with 22% of the total coming from processed meats (AICR, 

2013a). Combining the implications of each analysis into a general recommendation for meats 

consumption and CRC risk would call for limiting red meat intake to 50g/day, not eating red 

meats more than once per day and eliminating processed meats. For general cancer risk, the 

American institute for Cancer Research recommends limiting consumption of red meats to no 

more than 18 oz. per week which equals ~2.4 oz. per day while completely avoiding processed 
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meats such as ham, bacon, salami, hot dots and sausages (AICR, 2013). While there was 

consensus between our synthesis’s recommendations and AICR’s for elimination of processed 

meats intake, evidence from our synthesis suggested reducing the consumption of red meats 

further to 50g/day instead of following AICR’s prevention recommendations for red meats which 

limits consumption to 67g/day. 

Since CRC risk shows an increased affinity to red and processed meat consumption in 

comparison to other cancers, use of AIRC’s intake parameters for meats consumption could be 

used as a minimal standard for providers encouraging nutrition prevention as they coincide with 

current evidence reporting risks of red and processed meat intake and CRCs.  

Alcohol Intake 

Alcohol consumption is a common pastime used with socializing, celebrating, and 

relaxation. According to the National Institute on Alcohol Abuse and Alcoholism (NIABA), at 

least 72% of men and 59% of women have ingested alcohol in the past year (2012). Overall, men 

consistently reported drinking more frequently and consuming more servings (three/day) per day 

(one/day) than women (Fedirko et al., 2011).  

Comparing drinkers to non-drinkers, a meta-analysis of eight cohort studies explored the 

RR of alcohol consumption found that those who drank between 30 to 45 g/d had a relative risk 

of 1.16 (95% CI, 0.99 to 1.36) while those who drank more than 45 g/d had a RR= 1.41 (CI, 1.16 

to 1.72) (Cho et al., 2004). A meta-analysis by Fedirko et al (2011) used 61 cohort and case-

control studies to estimate RR of CRC comparing variations of drinkers with non-drinkers. When 

compared to non-drinkers their study reported a RR for any drinkers at 1.12 (95% CI 1.06-1.19) 

for light drinkers, 1.00 (95% CI 0.95–1.05), for moderate drinkers, 1.21 (95% CI 1.13–1.28) and 
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for heavy drinkers, 1.52 (95% CI 1.27–1.81). Among most studies reviewed, relative risks were 

consistently higher for rectal than colon cancer among any drinkers (P=0.03). Exploring gender 

specific differences in their study reported men had consistently higher risk than women for light 

(P=0.001) and moderate drinking (P=0.02). Overall, studies reported that compared with 

nondrinkers, moderate and heavy drinking was associated with a 21% and 52% increased risk for 

CRCs whereas light alcohol consumption (<1drink/day or 12.5g/d of ethanol) was not associated 

with increased risk. However, dose-risk analysis of eight studies showed a 7% increased CRC 

risk with only 10g/day of ethanol intake. 

Another meta-analysis exploring alcohol drinking and all cancer mortality showed that 

when compared to non/occasional drinkers, RRs = 0.91 (95% CI= 0.89-0.94) for light, 1.02 

(95% CI 0.99-1.06) for moderate, and 1.31 (95% CI 1.23-1.39) for heavy drinkers (Jin et al., 

2013). Interestingly, the data also reported former drinkers as having a higher risk at 1.32 (95% 

CI 1.15-1.50) than current drinkers at 1.06 (95% CI 0.98-1.16). Looking specifically at a dose-

response relationship, 13 studies reported an average alcohol intake of 12.5 g/day (1 drink) 

increased 6.2% of individual risk for all cancer mortality for men and women. The study showed 

that risk became statistically larger for men and women as intake increased to 27.2 g (~2 drinks) 

reporting RR = 1.04 (95% CI 1.00–1.08) but elevated risk initiated at the exposure level of 

17.4g/day RR=1.00 (95% CI 0.94-1.07). Gender-specific dose-response relationships showed 

that for every one drink (12.5 g alcohol) women’s estimated risk increased by 6.3% while men’s 

average risk increased by 3.9%. Overall the study posits that risk for men and women for all 

cancer mortality increases with alcohol intakes greater than 12.5 g/day (about one drink) and that 
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the possible benefits from alcohol consumption remains in light drinking (~1 drink/12.5g 

alcohol/day).  

Implications for provider recommendations. Alcohol use influences many types of 

cancer and is particularly associated with CRC due to the alterations of various metabolic 

pathways. For individuals at risk for CRCs, alcohol intake recommendations for prevention of 

CRC can be determined in part from these studies for providers recommending nutrition 

interventions. Leading prevention recommendations for all cancers by the AICR recommend 

limit to two drinks/day for men and one for women (AICR, 2013a). As previously discussed in 

each analysis however, the protective benefits of alcohol/ethanol are limited to intakes of less 

than or equal to 12.5 grams of ethanol per day which equates to one standard drink. Relative risk 

for CRCs was shown to increase minimally with a minimum of 10grams/ethanol until a 

substantial increase in risk for every 12.5 grams ethanol per day is noted after approximately 25 

grams (or two average drinks). Of note, dose-response relationship to alcohol consumption and 

CRC risk were discussed in several meta-analyses which reported statistically significant 

carcinogenic properties within the colo-rectum in individuals drinking less than one drink (12.5 

grams ethanol) per day. Combining the implications for ethanol and CRC risk from each analysis 

into a general recommendation for the lowest risk would demand eliminating alcohol intake due 

to its potential to promote carcinogenesis. However, for patients in which abstinence from 

alcohol is not possible or unlikely, the synthesis of recommendations was consistent in 

encouraging ethanol intake to no more than one drink or 12.5grams /ethanol per day for both 

men and women. This differs from current AICR recommendations that encourage men to limit 

alcohol consumption to two drinks/day for men and one for women.  
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Calcium Intake 

Much debate occurs over the hypothetical impact supplemental calcium has on colon 

cancer risk. While some single cohort and randomized trials report a statistically significant 

inverse relationship to calcium and colon cancer risk, others with similar methodological 

parameters fail to report comparable results. Reports in a meta-analysis by Carroll et al, (2010) 

showed that in individuals with a history of adenomas who took 1200 to 2000 mg/d showed a 

statistically significant reduction in the RR for adenoma recurrence (RR = 0.80 [95% CI, 0.69–

0.94], P = 0.006) . Conversely their studies showed no statistical significance in effect with 

advanced adenomas (RR = 0.77 [95% CI, 0.50– 1.17]). Meta-analysis of two trials in populations 

with no baseline risk for colorectal cancer suggested that calcium, with or without vitamin D, 

had no effect on the RR for colorectal cancer (RR = 0.62 [95% CI, 0.11–3.40]). Published 

reports by Weingarten, Zlamanovici and Yaphe (2010) reported that supplemental calcium was 

effective for the prevention of adenoma recurrence in populations with a history of adenomas, 

but no similar effect was apparent in populations at higher or lower risk. 

In another meta-analysis, researchers examined colorectal cancer risk and the dietary 

intake of calcium, vitamin D and dairy along with their combinations. In over 60 observational 

studies a minimal risk reduction associated with calcium was noted (Huncharek, Muscat & 

Kupelnick, 2009). This analysis however pointed out that the risk reduction was similar for 

dietary and supplemental sources of calcium. However, due to a significant amount of study 

heterogeneity, results remained inconclusive. 

Implications for provider recommendations. While increased calcium intake with or 

without vitamin D is hypothesized to reduce CRCs risk, this literature review showed mixed 
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evidence resulting in insufficient data to encourage more explicit recommendations for or against 

explicit parameters for calcium intake. If increased calcium intake could reduce CRC risk, use of 

existing U.S. adequate intake recommendations for calcium would afford individuals some 

protection as many age groups within the U.S. population including children, teens, older adults 

and women are reported as receiving inadequate intakes according to these minimal standards. 

Vitamin D Intake 

Two meta-analysis investigating the association between serum levels of vitamin D, 25-

hydroxyvitamin D (25(OH)D) and 1,25-dihydroxyvitamin D (1,25(OH)2D) and colon and rectal 

cancers showed a significant association between low circulating levels of 25-hydroxyvitamin D 

and colorectal cancers risk (Lee et al., 2011; Yin et al., 2009). While increased risk was evident 

with 25(OH) D levels ranging between 15 and 30 ng/ml, significant risk was seen among those 

with vitamin D 25(OH) D levels below 15ng/ml. When comparing highest to lowest levels of 

circulating 25(OH) D levels, their study reported a significant inverse association for colorectal 

cancer (0.66; 95% CI, 0.54–0.81) but was stronger for rectal cancer (0.50; 95% CI, 0.28–0.88) 

than colon cancer (0.77; 95% CI, 0.56–1.07). Overall, this analysis suggests an inverse 

association between circulating 25(OH) D levels and colorectal cancer, with a stronger 

association for rectal cancer. 

In an analysis by Gorham et al. (2007), optimal vitamin 25(OH) D levels were assessed 

in association to colorectal cancer prevention. Similar to the studies by Lee et al. (2011) and Yin 

et al. (2009) this study reported pooled odds ratios for those with the highest vitamin D intake 

compared to the lowest intakes as 0.49 (p<0.0001, 95% CI, 0.35-0.68). Their analysis suggested 

a 50% risk reduction for CRC was linked with serum 25(OH) D levels greater or equal to 33 
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ng/mL, compared to levels at or below 12 ng/mL. In conclusion, these researchers recommend 

maintaining higher 25(OH) D levels to possibly reduce incidence or CRC with daily intake of 

1000-2000 IU of vitamin D.  

Lastly, a meta-analysis of eight studies investigating the effects of vitamin 25(OH) D 

levels and CRC risk similarly reported an inverse association between higher vitamin D levels 

and CRC compared to low levels and CRC risk (Hiraki et al., 2013). Due to the heterogeneity of 

categorizing serum vitamin D levels, studies results included in the analysis were recalculated for 

an increase of serum 25(OH) D levels by 20 ng/mL. Summary of their odds ratios for CRCs were 

0.57 (95% CI; 0.43–0.76) for CRC, 0.78 (95% CI; 0.54–1.13) for colon cancer and 0.41 (95% 

CI; 0.11–1.49) for rectal cancer. Results within most studies were similar overall and 

recommendations included maintaining increased levels of serum 25(OH) D levels. 

Implications for provider recommendations. While no explicit nutrition counseling 

recommendation for vitamin D exists in CRC guidelines, some instruction and direction for 

providers can be gleaned from current studies. To summarize, all meta-analysis reviewed showed 

an inverse association with serum 25(OH) D levels and CRCs when comparing those with the 

highest quartiles to the lowest. Common themes within each review discussed increased risk with 

a serum 25(OH) D level below 30 ng/mL with greatest risk reductions noted at serum levels 

above 30ng/mL. For providers worried about patients CRC risk, examination n of serum vitamin 

D level is warranted as well as encouragement of supplementation to sustain higher vitamin 

25(OH) D levels greater than or equal to 30ng/mL. 
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Fiber Intake 

To evaluate fiber’s relevance in current nutrition guidelines and practice, several meta-

analyses are reviewed. A meta-analysis by Ben et al., (2013) included 20 studies to explore fruit, 

vegetable, cereal fiber, and high vs. low fiber intake with risk for colorectal adenomas. In high- 

vs low-intake analyses the summary of RR of CRA were 0.84 (95% CI, 0.76–0.94) for fruit 

fiber, 0.93 (95% CI, 0.84–1.04) for vegetable fiber, and 0.76 (95% CI, 0.62–0.92) for cereal 

fiber. Fourteen of the studies were included in a dose-response analysis which reported RR of 

colorectal adenoma per 10g/day increment in fiber intake 0.91 (95% CI, 0.87-0.95). There was 

no significant difference in relative risk between men and women for all categories but there was 

moderate heterogeneity among studies. Overall the study indicates a dose-response relationship 

indicating up to 28% reduction per 10g fiber per day increase. Unfortunately, like many other 

studies researching fiber intake and CRC risk, this analysis points out that while many studies 

observe reduced risk of adenoma in subjects consuming high amounts of fiber, other studies have 

not detected similar associations. Of significance, multiple studies in the analysis found no 

significant affect with supplemental fiber while other studies using dietary fiber saw varied 

results.  

In their study, Howe et al., (1992) conducted a meta-analysis of which 12 out of the 13 

case-control studies reported an inverse relationship with intake of fiber-rich foods and cancers 

of the colon and rectum. This relationship was more significant with groups consuming the 

highest amounts of fiber (~27g/day) compared to those with lower intakes. Their analysis 

reported a risk reduction with similar scale for left and right-sided colon and rectal cancers in 

men and women of different age groups. With an assumption of causality, they estimated that a 
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reduction in CRC incidence by 31% could occur with an average increase in fiber intake of 

~13g/day. Unfortunately, like most studies researching fiber intake, several confounding factors 

including type of fiber, amount of daily fiber intake and uncalculated effects of compounds and 

foods consumed with the fiber obscure the significance of most study results.  

Implications for provider recommendations. While many organizations like the CDC, 

AICR, NCI, and USDA endorse the protective and preventative roles of fiber for chronic 

diseases like CRC, no explicit recommendation for fiber intake is provided for patients at risk of 

CRC. The national recommended adequate intake for dietary fiber for adults by the USDA is 25 

to 38g/day. Current studies on U.S. fiber intake report an average consumption of only 15 grams 

of fiber per day. Comparing lowest to highest intakes with current trends, 15g/day equates to 

only 60% and 39% of the recommended adequate intake. As noted in both meta-analyses, results 

remain mixed but evidence does suggest a protective influence of fiber along with a dose-

response relationship as fiber intake increases. Although no specific recommended intake value 

is distinguished for providers to use when counseling about CRC, U.S. recommended adequate 

intake remains far above the current U.S. average and is comparable to the parameters in each 

analysis hypothesized to reduce CRC risk. As dietary fiber intake affords additional health 

benefits for several other chronic illnesses, encouraging U.S. recommended adequate intake 

parameters would be a great starting place until further research is conducted.  

Fruits, Vegetables and Dietary Patterns 

While the impact of fiber intake on CRC risk remains unclear, increased intake fiber-rich 

foods including fresh fruits, vegetables, and whole grains remains a nutrition recommendation 

for CRC prevention be the AICR. Humans receive a majority of their fiber from grains, cereals, 
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fruits and vegetables. In addition to fiber, fresh fruits, vegetables, and whole grains provide 

essential macro and micro nutrients our bodies require to sustain life and health.  

A meta-analysis by Aune et al. (2011) reported a summary of relative risk for the highest 

vs. the lowest intake of fruits and vegetables and colorectal cancer as 0.92 (95% CI: 0.86-0.99) 

for fruit and vegetables combined, 0.90 (95% CI: 0.83-0.98) for fruit, and 0.91 (95% CI: 0.86-

0.96) for vegetables. Their study also noted an inverse association with fruit and vegetable intake 

restricted however to colon cancer. In linear dose-response analysis, only intake of vegetables 

was significantly associated with colorectal cancer risk (summary relative risk=0.98; 95% CI: 

0.97-0.99), per 100 g/d. However, significant inverse associations emerged in nonlinear models 

for fruits (Pnonlinearity<.001) and vegetables (Pnonlinearity=.001). Another analysis reported 

similar findings, however, similar to both studies, results of the analyses were inconclusive due 

to varying limitations including heterogeneity, confounding of measurements and assessment 

variables and potential for bias (Koushik et al., 2007).  

The capacity to directly study and measure the impact that fresh fruits, vegetables and 

whole grains have on CRCs remains daunting due to the molecular complexity of food that 

confounds statistical results. In an attempt to reduce confounding within nutrition research, 

various meta-analyses examining the effects of different dietary patterns in correlation to 

colorectal cancer were analyzed.  

Global changes in health habits, including dietary behaviors, have corresponded with 

nation’s industrialization, urbanization, economic development, and market globalization. 

Consumption of meat, dairy, processed and “convenient” foods have rapidly increased since the 

1950s while consumption of fresh fruits and vegetables has practically remained the same (King, 
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Mainous & Lambourne, 2012). Initially, these modified behavioral patterns were hypothetically 

associated with negative health outcomes like colorectal cancer. However, as experts explored 

changes in dietary patterns, CRC incidence and a nation’s industrialization, interesting 

relationships began to form. Today, many reports show unhealthy dietary patterns grow with a 

nation’s industrialization and are strong determinants of health for several chronic illnesses and 

cancers including colorectal cancer (Boutayeb & Boutayeb,2005; USDHHS, 2012). 

In an analysis of 16 studies, Magalhaes, Peleteriro and Lunet (2012), reported a decrease 

in RR for those who had highest intakes of “health” dietary patterns consisting of more fruits and 

vegetables compared to those with the lowest intakes for colon RR = 0.80 (95% CI: 0.70–0.90,I2 

= 55.1%) and rectal cancers RR= 1.02 (95% CI: 0.89–1.17,I2 = 10.8%). Overall, the risk of 

colon cancer was higher in dietary patterns (meat eaters and “western”) lower in “whole” foods 

commonly associated with higher intake of red/processed meat consumption and 

processed/refined foods and lower with more “whole foods” dietary patterns consisting primarily 

of fresh fruits and vegetables.  

In a systematic review of eight cohort studies, Yusof, Isa and Shah (2012) provided 

similar results. While there was some evidence within their study pointing to the protective 

effects of a dietary pattern with higher levels of whole grains, fruits and vegetables, conclusions 

among results varied. While discouraging, results from their analysis on a “western” dietary 

pattern reported a positive correlation with CRCs RR=1.58 (95%CI 0.98-2.53; p trend=0.02) 

which was comparable to other analytic reviews. Although results remain inconclusive, they 

report that evidence does suggest the greater intake of fresh fruits, vegetables, whole grains and 
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legumes a person consumes and the less red/processed meat, potatoes, fried and processed foods 

a person eats the less overall risk for CRCs a person assumes.  

Implications for provider recommendations. While empirical evidence fails to 

consistently report significant results for an association between a “whole foods” diet and CRC 

risk, data is conclusive showing overall health benefits of increased intake of whole and fresh 

foods and a reduced intake of red/processed meat and processed foods with most chronic 

illnesses. Studies reporting trends in fruit and vegetable consumption between 1999 and 2007 

highlight virtually unchanging patterns for adolecents or adults (Blanck et al., 2008; Larson, 

Neumark-Sztainer, Hannan & Story, 2007). Today U.S. recommendations are for 2-4 servings of 

fruit and 3-5 servings of vegetables per day for a total of 5-9 servings per day. On the other hand, 

present U.S. trends of adult fruit and vegetable intake are deplorable with an estimated 32.5% of 

adults consuming fruit two or more times per day and 26.3% consuming vegetables three or 

more times per day (Blanck et al., 2008; Larson , Neumark-Sztainer, Hannan & Story, 2007). 

Estimates are even lower in many child and older adult populations. It is important to note that 

studies completed fail to evaluated fresh fruit and vegetable consumption in comparison to 

canned, packaged or frozen which have less beneficial factors and even some unhealthy ones 

(i.e., added salt for preserving and effects of processing on nutrient content). Similar to research 

of single dietary elements, lack of standardization and large amounts of limitations among the 

few studies completed have limited the ability for research to validate the full impact dietary 

patterns have on colorectal cancer risk. However, combining the inferences from each analysis 

above, a “whole foods” dietary pattern consisting primarily of fresh fruits, vegetables, legumes 
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and whole grains, similar to the AICR’s recommendations, is recommended while dietary 

patterns like the “western diet” which have underlining health risks are discouraged.  

While previously outlined recommendations are considered minimum intake standards, 

nutritional specialists and professional organizations like the CDC are continuously reinforcing 

higher intakes through recent slogans like “More Matters” as health benefits of those consuming 

generous amounts of both as part of a normal diet compared to those eating small amounts are 

increasingly evident. 

Summary 

Although several aspects of this literature review remain ambiguous and fail to illuminate 

more rigorous nutrition recommendations for the categories examined, additional explicit 

recommendations for nutrition counseling on alcohol, fiber, red and processed meat, vitamin D 

intakes and a “whole foods” diet, were extrapolated from high quality meta-analyses and 

systematic literature reviews. These recommendations are consistent with existing adequate 

intake parameters recommended by the CDC, USDA, AICR and NCI. As addressed above, 

current population adherence to several nutrition practices remain far below recommended 

standards. For patients at risk for CRC, providers can focus on the variety of current nutrition 

recommendations mentioned above which are sanctioned by current evidence and organizations 

leading in health and cancer prevention when providing individual counseling. 

Therefore, it appears that there are modifiable (exercise, nutrition, alcohol and smoking) 

and non-modifiable (e.g., gender, age, personal and family history) risk factors associated with 

CRC. Current clinical guidelines are focused on teaching the public to modify those factors 

within their control. To date, multiple health promotion and risk reduction frameworks are 
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available to assist providers in the translation of interventions and evidence into practice settings. 

Effective nursing health promotion frameworks that will help guide PCP thinking and 

intervention toward this end include Pender’s Health Promotion Model. Pender’s Conceptual 

Framework provides a way to conceptualize or understand health promotion/risk reduction 

interventions by healthcare professionals including PCPs.  

Health Promotion and CRC Prevention Guidelines  

The Health Promotion Model (HPM) proposed by Nola J Pender (2011) was created to 

help nurses understand major determinants of health behaviors as a basis for behavioral 

counseling to promote healthy lifestyles (Figure 4). The HPM reflects nursing and behavioral 

science assumptions with theoretical propositions to help explain how human nature, patterns of 

change in relation to health behavior, multiple views of self-perception, and behavior-related 

activity influence health and decision making or act as barriers to health achievement. The HPM 

describes health as the actualization of inherent and acquired human potential, including 

physical, mental and social well-being through goal-directed behavior, and competent self-care, 

while adjustments are made as needed to maintain structural integrity and harmony with relevant 

environments (Pender, Murdough & Parsons, 2012).  
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FIGURE 5. Pender's Health Promotion Model (Note: Pender’s HPM model from Pender et al., 2012). 

Pender’s model of health promotion is comprised of three interconnected constructs that 

influence health and wellbeing: individual characteristics and experiences, behavior-specific 

cognitions, and affect and behavior outcomes. Each construct identifies factors relevant to 

different aspects of human behavior, change, and health promotion potential. Individual 

characteristics and experiences include non-modifiable factors relevant to behavior outcomes, 

such as personal traits and prior health behaviors and experiences. These factors are correlated 

with the likelihood of engaging in future health promoting behaviors and directly affect the 

person’s perceptions and cognition relative to behavioral change and commitment to health 
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promotion/risk reduction. For example, prior related behavior is believed to have both a direct 

and indirect effect to on health promoting behavior through habit formation, and through 

evolving perception of self-efficacy, benefits, barriers and activity-related effect. 

Providers/nurses assist individuals to improve this influence by focusing on positive behavioral 

history, benefits of a behavior and by stimulating increased levels of self-efficacy through 

positive feedback and positive performance experiences.  

Personal factors are the relevant biologic, psychological and sociocultural elements 

predictive of a given behavior and can include age, BMI, strength, self-esteem, perceived health, 

race and ethnicity. Although the list is extensive, the HPM emphasizes the focus and use of 

personal factors relevant to describe or predict the relevant target behavior.  

Health promotion potential and behavioral change is directly affected by seven core 

cognitive and affect factors. Pender theorizes that these factors can be modified through 

intervention. Components are considered “perceived” beliefs or access points sensitive to nursing 

intervention that can be manipulated by the individual to create positive cues to promote health-

enhancing behavior and positively impact health outcomes. These variables include perceived 

benefits, perceived barriers, perceived self-efficacy, activity-related affect, interpersonal 

influences, and situational influences.  

Perceived benefits of action attempts to anticipate the degree of individual commitment 

to engage in a plan of action for a certain behavior by exposing their perception of personal gain 

versus loss linked to those behaviors. Improving personal beliefs for positive outcomes and 

expectations attempt to increase individual engagement in health promoting behaviors. For 

example, a lack of adequate nutrition knowledge or training concerning the evidence behind 
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nutrition and CRC prevention could skew provider’s perception of the possible benefits of 

nutrition counseling. The lack of understanding and or training could lead to a provider’s poor 

commitment to engage in future nutrition counseling or reinforcement for patients at risk.  

Perceived barriers to action consist of negative perceptions in engaging and undertaking 

any behavior due to a variety of beliefs including reduced satisfaction or the difficult nature of an 

action. Within the HPM these barriers directly act as blocks to action and indirectly by reducing 

commitment to a plan of action. Perceived beliefs about time restraints, patient’s health literacy, 

and self-efficacy in providing nutrition counseling could deter many providers from attempting 

nutrition education and dietary counseling. Empowering providers with greater nutrition 

knowledge and counseling techniques could reduce these perceived barriers to action and 

improve commitment to provide the recommended counseling to patients at risk. 

Pender et al (2012) defines self-efficacy as the “judgment of personal capability to 

organize and carry out a particular course of action.” Self-efficacy influences the perception s of 

skill and competence in a particular action and is considered central to personal change and 

motivation to action. Examples of high self-efficacy toward diet and nutrition counseling would 

encompass a provider who is comfortable, knowledgeable and enthusiastic about nutrition and 

the health benefits. Conversely, someone with low self-efficacy would lack confidence in his or 

her ability to counsel about nutrition or incorporate “whole foods” like fresh fruits and 

vegetables into varying dietary regimens due to little culinary experience, dietary knowledge or 

personal dietary practices. Providers with a higher self-efficacy toward counseling would be 

more adapt and likely to instruct patients on dietary intervention promoting to promote health 

and reduce health disparities compared to providers with low self-efficacy. Evidence reports that 
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periodic training improves provider’s self-efficacy and can motivate providers to a plan of 

action. 

Activity-related affect helps to describe the mild, moderate or strong subjective feelings 

that occur prior to, during and following an activity in attempts to predict whether an individual 

will repeat an activity again or not. Activities associated with positive activity affect will 

probably be repeated while those with a negative or low affect likely will not. Examples of 

negative activity-related affect for diet and nutrition would be someone who had a poor 

experience when trying to cook or implement new dietary interventions into their lives. 

Alternately, positive activity-related affect could be a person who was successful in meeting 

goals or challenges while trying to implement dietary or nutrition interventions. Enhancing 

provider’s capacity to comfortably counsel and translate nutrition recommendations for patients 

increases the likelihood of positive patient/provider experiences improving subjective feelings 

toward repeating similar activities. 

Interpersonal influences are direct or indirect forces that can influence affect and health-

promoting behavior through pressure or encouragement. Primary sources include family, peers, 

social support, modeling and social norms. For providers, an example of interpersonal influences 

that may inhibit nutritional training could include the healthcare system’s time restraints for 

patient visits due to a demand to increase number of patient visits per day, colleague’s beliefs 

and nutritional counseling practices, and family and friends perceived beliefs about health. 

Providers can encourage a positive influence for enhanced nutrition/dietary practices by 

continuously counseling, encouraging and enabling patients to carry out their personal 

nutrition/dietary goals while providing warranted accolades.  
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Situational influences describes how a given behavior can be influenced by different 

options, demands, or influences presented by different environments. It helps promoters of 

behavior change understand environments most conducive and influential to those changes. The 

capacity to measure these variables is vital to assess whether change actually occurs from an 

intervention. In terms of nutrition counseling, providers consistently report environments where 

a lack of time, patient interest or personal perception of health needs helps or inhibits provider’s 

ability to counsel with patients on existing nutrition recommendations. Improvements in nutrition 

knowledge, simplified interviewing and teaching techniques and improved self-efficacy may 

permit fewer situational barriers to enable more frequent nutrition and dietary counseling. 

Conclusion 

In order for PCPs to intervene appropriately and coach patients to modify risk factors, 

they have to know, understand, and be able to translate existing CRC guidelines into 

recommendations that patients can easily understand and will use every day. Understanding the 

seven core elements within Pender’s Health Promotion Model helps patients and providers to 

overcome barriers to change and to create effective counseling strategies that are evidence based 

and lead to improved individual beliefs, self-efficacy positive lifestyle modifications. However, 

statistics suggest that few PCPs provide the necessary nutritional counseling to qualifying 

patients. For the HPM to work, and to encourage patients to make lifestyle modifications 

consistent with the AIRC recommendations, we must first understand all the principal barriers 

limiting nutritional counseling and implementation of dietary recommendations before we can 

apply the concepts within the model to overcome each barrier. In order to better understand the 
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current nutrition prevention practices of PCPs evidence about PCP nutrition competencies and 

barriers to counseling were explored in the literature and discussed below.  

Barriers to Dietary Changes and Recommendations 

While there is no specific literature indicating reasons that AIRC CRC nutritional 

guidelines are not consistently implanted in primary care, several barriers to nutritional 

counseling in general are suggested by a review of related literature. 

Nutritional Competencies among PCPs 

Primary providers recognize dietary and nutritional counseling as key components in the 

delivery of preventive services for most chronic diseases (AAFP, 2014; AANP, 2013). All 

professional organizations recognize the PCP’s role in nutritional counseling and the possible 

impact this has on chronic illness prevention. As this preventative task has fallen to PCPs, in 

depth literature reviews have investigated the gap between the proportion of patients who would 

benefit from and should receive nutrition counseling from their PCP with those that receive it or 

are referred to dietitians or skilled professionals. While several studies report primary providers 

do not feel that nutrition competency is a major barrier to nutrition counseling, other literature 

investigating PCPs use of prevention counseling suggests that this is not completely accurate 

(Cornuz, Ghali, Carlantonio & Paccaud, 2000). 

Nutrition competence is nutritional knowledge or underpinnings that enable and ensure 

professional’s ability to demonstrably support nutritional principles in accordance with the 

recommended guidelines and standards of proficiency, conduct, ethics and training (AAFP, 

2014; AANP,2013). Nutritional competency ideally would involve a PCP’s ability to understand 

nutrition’s diverse role in various chronic disease processes like diabetes, obesity, and multiple 
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cancers and then be able to produce an individualized plan for that patient focused on his/her 

disease process and needs using available resources. While techniques to measure and 

demonstrate nutrition competence vary, multiple studies of primary providers have compared the 

percentage of providers with nutrition training to the degree of patient counseling. Rickett and 

Kolasa (2010) explain that while most medical students receive some form of nutrition training, 

less than 50% of those surveyed provided minimal nutritional training to at least 40% of 

qualifying (e.g., those with diabetes, obesity chronically ill) patients. In another survey of 451 

physicians, nutrition training was not considered a strong barrier to nutritional counseling even 

though 82.3% reported inadequate formal nutritional training. In the same study, only 21.7% 

reported making more than 20 referrals to dietitians each year and only 30% reported using any 

nutritional related resources. An observational study by Eaton et al (2002) showed among 138 

family physicians only 6% included nutritional counseling in the majority (>50%) of patient 

encounters and occurred the follow percentage for each group: 45% for diabetes, 25% of visits 

for cardiovascular disease, 31% of visits for hypertension, 25% of prenatal visits and 33% of 

visits by obese patients. Other studies demonstrate that while most providers surveyed (up to 

95%) reported referring qualifying patients to dietitians, the frequency of referrals has been 

poorly associated with the proportion of patients the providers believed would benefit from 

nutritional counseling (Eaton et al., 2002).  

The severity of the situation is compounded by additional studies showing that up to 

72.5% of physicians thought that their patients would like more nutritional information than they 

were able to provide (Eaton et al., 2012). Commonalities across studies indicate that nutrition 

counseling occurs with less than two-thirds of all office visits which is commonly far below the 
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patient population necessitating provider driven nutritional guidance (Katz, Lambert-Lanning, 

Miller, Kaminsky & Enns, 2012). Several surveys have also pointed out a strong correlation 

between primary providers being comfortable with general nutrition counseling but less 

confident and comfortable providing more disease specific guidance (Eaton et al., 2012; Kolasa, 

& Rickett, 2010) While some providers feel their general understanding of nutrition is sufficient 

to promote higher nutrition standards, a majority feel that more in depth nutrition education 

would reduce some of the barriers to nutritional counseling. 

The same has been found when studying nurses’ attitudes and behaviors with nutritional 

counseling. Boaz et al (2013) surveyed 106 nurses and reported nurses felt insecure in 

elaborating specific dietary counsel quoting confidence and lack of substantial nutrition 

education as primary barriers. Like PCPs, most nurses’ attitudes remained positive about 

nutrition’s ability to manage multiple diseases but limited knowledge and time restraints reduced 

their confidence and efforts to provide counsel. However, like PCPs several studies point out a 

significant association between total nutrition knowledge and personal nutrition practices with 

the importance placed on the role of nutrition in health and disease (Cornuz et al., 2000; Moore, 

Adamson, Gill & Waine, 2000).  

Social and Structural Barriers to Guideline Implementation 

Even when providers are more knowledgeable about nutrition counseling and able to 

translate current CRC nutrition guidelines into practice for patients at risk, there are still many 

barriers to translation to practice, including reimbursement for counseling and teaching and time. 

Due to personal and system-wide costs, individual access, and an increasing demand for nutrition 

prevention for CRC risk, providers cannot simply refer all patients to dietary specialists. More 
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frequent referral rates can increase costs to patients and the healthcare system, decrease access to 

those who cannot afford specialized dietary interventions due to time or financial restraints and 

as previously discussed, goes against the statutes found within provider’s scope of practice 

associated with education, prevention and chronic disease.  

Summary 

Existing CRC prevention and early detection guidelines are not being consistently 

implemented by PCPs or used by patients. In particular, screening and early detection remains 

the focus of most CRC management while prevention guidelines and specifically nutritional 

recommendations are rarely used. To date there is no literature to explain this gap in practice. 

However, a review of related literature provides clues which infer that PCPs have limitations 

with nutritional competencies that time and reimbursement demotivate implementation in 

primary care, that patient health literacy is a problem, and that existing nutrition 

recommendations are not clear or specific to CRC prevention. This points to the need for specific 

nutritional recommendations to encourage existing AIRC recommendations. Therefore, a 

systematic review of current evidence was completed, yielding more specific dietary 

recommendations that could be used to create helpful tools that PC Ps could use in practice for 

CRC prevention. In addition, these specific recommendations will be easier for patients to 

comprehend, improve self-efficacy and reduce barriers to action. It is possible that some 

additional nutrition teaching tools, for providers and patients, based off of a health promotion 

framework could be what is needed to more fully integrate CRC nutrition prevention guidelines 

into practice. However, in order to know more specifically what might improve implementation, 
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a needs assessment will be essential to verify, clarify existing barriers and need providers 

encounter to enhance implementation of CRC guidelines.  
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CHAPTER 3: PRACTICE SURVEY METHODS 

The literature suggests that increasing the specificity of dietary recommendations will not 

necessarily result in increased utilization of CRC prevention guidelines. Additional barriers have 

been identified in similar situations. Therefore, understanding critical barriers in the primary care 

practice environment is an important step when planning how to improve the care provided to at-

risk patients. To improve our understanding of PCP practice, a survey was conducted to 

determine how CRC prevention guidelines are used in practice, to what extent dietary 

recommendations are endorsed and currently used, to define the barriers to implementation of 

dietary recommendations, and to determine what practice tools are required to improve 

application of dietary recommendations in primary practice. The purpose of this chapter is to 

outline the specific methods and procedures that were used to survey primary care providers in 

community settings, identifying the project design, setting, sample, methods of measurement, 

data collection and analysis plan and study limitations.  

Design 

Survey design is often used by social scientists to assess thoughts, opinions, and feelings 

of a particular population (Burns & Grove, 2011). Surveys are considered a pragmatic approach 

to identifying and describing a phenomenon of general or specific interest (Trochim, 2006). 

Surveys may be conducted using several approaches: online, oral, self-administered, or 

telephonic. This survey will be self-administered using a paper/pencil or online delivery method.  

Setting 

To increase provider participation, accommodating their busy schedules and time 

restraints, this survey was self-administered at the participant’s place of employment or during a 
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well-attended conference of primary care nurse practitioners. The primary clinic that provided 

permission (Appendix C) to recruit and conduct the survey was the Utah County Medical 

Associates Practice in Payson Utah. This clinic is a provider-owned Family Practice clinic and is 

centrally located within a small city whose population has high rates are of low income. A local 

group of Nurse Practitioner’s (Utah Nurse Practitioners) also granted access to the participants at 

their annual pharmacology conference at the Zermatt Resort Midway Utah that was held May 17 

through May 19, 2014 (Appendix C). 

Recruiting 

Two different recruitment processes were used; one designed for the primary care 

practice and one for the Utah Nurse Practitioners Group who attended the pharmacology 

conference. To be included in the sample, the provider had to be a primary care provider in 

general family practice. Providers without a license to practice legally were excluded from the 

study.  

A scripted invitation was sent by email to all primary care providers in the Utah County 

Medical Associates Practice inviting them to complete a survey May 9 through May 17, 2014. 

(Appendix D). During the one-week period, providers were able to pick up a survey from the 

front office staff, complete it and submit it into a locked drop box. Flyers (Appendix D) were 

also distributed to attendees at the Utah Nurse Practitioner’s annual pharmacology conference. 

Participants were invited to take a survey over the length of the two-day conference, complete it, 

and submit it into a locked drop box located on a table in the back of the primary lecture hall 

where the Principal Investigator was stationed for the duration of the conference. 
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Methods of Measurement 

The survey instrument used both qualitative and quantitative methods to collect data 

about a provider’s practice behaviors, attitudes, knowledge, and perceived barriers to nutrition 

counseling that influenced their ability to promote nutrition prevention for CRC in primary 

practice. This survey used a combination of measurement formats that elicited nominal, ordinal, 

interval, and ratio level data, in addition to text data in response to open-ended questions. There 

were seven sections in the survey, focused on questions about demographics, individual practice, 

CRC screening practices, CRC prevention practices, rational for nutrition prevention practices, 

nutrition counseling beliefs and practices and perceived barriers to nutrition counseling 

(Appendix E). Likert style (7-point) and open-ended questions were used in the survey to inquire 

about provider‘s self-perception of nutrition knowledge, and barriers that providers feel limit or 

impede their ability to provide nutrition prevention counseling to qualifying patients. The survey 

also included in-depth questions about provider’s knowledge and practice habits for delivering 

preventive recommendations for colorectal cancer in relation to existing guidelines. The surveys 

contained no identifying information and were therefore considered anonymous. No participant 

names or identifying information was collected.  

This survey was tested for face validity, a method that evaluates whether the instrument 

measures or assesses what it claims (i.e., provider barriers, attitudes, practice habits). Members 

of the Principal Investigator’s project committee formed an expert panel, determining that the 

survey had sufficient face validity for this project.  
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Data Collection 

Data were collected using two distinct processes. Surveys were completed by primary 

care providers in the Utah County Medical Associates Practice between May 9 through May 17, 

2014. Providers were able to pick up a survey from the front office staff, complete it, and submit 

it into a locked drop box. The PI returned to the clinic on May 19, 2014 and picked up the locked 

drop box with the completed surveys from the front office staff.  

At the conference, NPs willing to participate in the survey were provided with the survey 

packet where they could complete it at their convenience throughout the duration of the 

conference and submit into the locked drop box when complete. Since the survey was throughout 

the duration of the two-day conference, the PI handed out and collected surveys between May 17 

and May 19, 2014.  

Once the survey process was complete, survey data were transcribed into an Excel spread 

sheet to prepare it for analysis. To ensure accuracy, the transcription of the survey data to an 

excel form was audited for accuracy by a member of the PI’s committee. Responses to each 

survey question were added, totaled and summarized on a word document to ease the analysis 

process (Appendix F). 

Data Analysis 

Descriptive statistics (mean, median, mode, standard deviation and distribution 

frequencies) were used to characterize provider’s screening practices, nutrition prevention 

practices and ratings of barriers to screening. The appropriate descriptives were identified and 

then reported based on consultation by the PI’s committee members (Appendix F). Based on the 

small sample size and the relatively homogeneous sample, statistics comparing differences 
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between groups and the correlation between demographic characteristics and beliefs and 

practices were not possible.  

Human Subjects Protection 

This project was approved by the University of Arizona’s Institutional Review Board 

(IRB) and consent was given to complete the provider assessment (Appendix G). To ensure 

provider’s confidentiality and privacy, participants were allowed to take the survey packet at 

their convenience and complete it where they chose throughout the assessment periods. To 

ensure security throughout the assessment process, a locked drop box was provided to each 

participating group to return the completed assessments. Each locked box remained closed and 

locked throughout the assessment process until it was retrieved by the Principal Investigator at 

the completion of the assessment periods. During the transcription process, all transcribed data 

were de-identified and secured with password protection on the Principal Investigator’s 

computer. All correspondences with committee members using assessment data was done 

through the University of Arizona’s email. All data included within emails remained de-

identified and anonymous.  
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CHAPTER 4: FINDINGS AND INTERPRETATION 

The purpose of this chapter is to report and interpret the results of the responses from the 

provider assessment. Final recommendations for practice and policy changes, as well as further 

research are provided based on the systematic review of the literature and the identified barriers 

associated with translation of CRC practice guidelines. 

Sample Demographics 

Of the total number of possible participants from these two settings (14 MDs/DOs and 

FNPs from the Utah County Medical Associates and over 200 Nurse Practitioners attending the 

conference, a convenience sample of 47 primary care providers was recruited to participate in the 

survey over a two-week period. Ninety-six percent of the participants (N=45) were Nurse 

Practitioners recruited from the pharmacology conference, while the remaining 4% (N=2) were 

family MDs from the private clinic in Payson Utah. Eighty-nine percent (N=42) identified as 

female. Years of experience since graduation from their MD or advanced practice program 

ranged between 0 and 34 years (M=12 years, SD=9) with 38% reporting15 or more years of 

experience. Ages of respondents ranged from 27 to 65 years of age (M=50 years, SD= 9). 

Seventy-four percent of the respondents were Non-Hispanic white. The majority of the 

respondent (57%, N=27) reported practicing in Family Medicine/Practice. Fifty-five percent of 

respondents (N=26) reported working in private, provider-owned practices. Respondents 

reported seeing an average of 58 patients per week. Table 7 provides a summary of the 

demographic information for the survey sample.  
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TABLE 7. Demographic Characteristics of Survey Sample 

 Sample of 47 (n=) % 

   

Sex   

Male 5 11 

Female 42 89 

   

Provider Type   

Physician 2 4 

Nurse Practitioner 45 96 

   

Age   

25-34 12 26 

35-44 15 32 

45-54 16 34 

55-64 2 4 

65+ 2 4 

   

Race   

AI/AN 1 2 

Asian 2 4 

African American 0 0 

NH, PI 1 2 

Multi-ethnic 4 9 

White 35 74 

Other 4 9 

   

Years Practice   

0-5 16 34 

6-10 6 13 

11-15 7 15 

15+ 18 38 

   

Specialty   

Internal Medicine 5 11 

Family Practice 27 57 

General Practice 1 2 

Other 14 30 

   

*AI/AN-American Indian, Alaskan Native, NH/PI-Native Hawaiian, Pacific Islander, POP-

physician owned practice, CHC-community health center, PH-Public health 



80 

 

TABLE 7. – Continued 

 (n=) % 

   
Location   

Utah 36 77 

Other 11 23 

Unanswered 4 7 

   

Practice Type   

Single-specialty 27 63 

Multi-specialty 16 37 

Unanswered 4 9 

   

Practice Setting   

POP 14 30 

Group/staff HMO 2 4 

Private hospital 4 9 

CHC 5 11 

University practice 2 4 

Military clinic 4 9 

PH clinic 0 0 

Other (describe) 12 26 

Unanswered 4 9 

   

Patient Load   

0-25 4 9 

26-50 17 40 

51-75 9 21 

76-100 9 21 

101-125 2 5 

126-150 2 5 

151+ 0 0 

   

*AI/AN-American Indian, Alaskan Native, NH/PI-Native Hawaiian, Pacific Islander, POP-

physician owned practice, CHC-community health center, PH-Public health 

Data Preparation and Management 

The mean, median, mode, standard deviation, and frequency distribution were calculated 

for each assessment question. All data are reported as mean scores after consultation with 

committee members. In addition, data were collapsed for all Likert-style questions into three 

categories due to sample size and frequency distributions. Responses ‘1’ and ‘2’ (never and 
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almost never) were re-scored as ‘1,’ responses ‘3,’ ‘4,’ and ‘5’ (occasionally-sometimes) were 

re-scored as ‘2,’ and ‘6’ and ‘7’ (almost always and always) were re-scored as ‘3.’  

Results 

The survey focused on four primary areas: 1) providers’ use of CRC screening 

prevention; 2) providers’ perceived knowledge and beliefs about nutrition and disease; 3) 

providers’ use of nutrition for CRC prevention; and 4) perceived patient and provider barriers to 

nutrition counseling for CRC prevention. Full survey results are provided in (Appendix H).  

Screening Practices 

As current efforts in CRC prevention focus on the benefits of early screenings practices 

as a significant resource for cancer prevention, providers’ screening practices were gathered and 

reported. Sixty-two percent (N=29) of providers reported that their practice has no written 

policies for CRC screening. In spite of the lack of formal policies and procedures that address 

CRC screening processes, 88% (N=38) reported that they do discuss CRC screening with their 

patients using several methods outlined in (Figure 6). Forty-nine percent (N=23) of providers 

reported their practice uses only one method to educate patients about CRC screening, while 11 

% (N=5) reported using two methods, 21 % (N=10) reported using three or more methods and 11 

% (N=5) reported using no methods at all (Figure 7). 
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FIGURE 6. Methods to Educate on Screening 

 

FIGURE 7. Methods Used for Education on Screening 

When providers were asked about the difficulty in arranging CRC screening, 49% of 

providers reported almost never or never having difficulty arranging CRC screening while 51%, 

reported difficulty occasionally to always (Figure 8).  
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FIGURE 8. Difficulty to Arrange Screening 

When asked how providers identify patients who are due for CRC screening, 96% of 

respondents reported using one of the methods reported in (Figure 9).  
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FIGURE 9. Providers’ Screening Identification Methods 



84 

 

Many of the providers used multiple methods as reminders, including 49% who used two 

or more methods routinely. Only 8% reported having no method to identify patients in need for 

CRC screening (Figure 10). When asked if their practice uses a consistent mechanism across 

providers to ensure CRC screening and follow-up with patients, 72% responded no; 28% 

reported that their practices use telephone, mail, chart and other reminders like talking to patient 

during annual visits (Figure 11).  
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FIGURE 10. Methods to Identify Screening Need 
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FIGURE 11. Mechanisms for Patient Reminder 
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Nutrition Knowledge and Beliefs 

Eighty-seven percent of providers (n=37) reported nutrition as always or almost always 

significant to chronic disease prevention. In addition, 80% believed that nutrition almost always 

or always plays a primary role in disease development and 74% reported feeling nutrition 

counseling is almost always or always an important aspect of cancer prevention and treatment 

guidelines.  

Although these providers overwhelmingly believe that nutrition is a critical factor in 

illness prevention and treatment, many reported a lack of knowledge or familiarity with 

nutritional recommendations for CRC. Fewer than 36% of providers reported almost always or 

always being familiar with current CRC nutritional recommendations, additional nutrition 

resources for CRC counseling and being confident in their ability to answer patient’s nutrition or 

dietary questions (Figure 12). Despite providers reported lack of familiarity with nutrition 

information, recommendations and additional resources, only 28% reported almost always to 

always having difficulty in conducting CRC nutrition prevention counseling with patients 

(Figure 13). 
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FIGURE 12. Provider’s Perception of Nutrition Knowledge and CRC 

 

FIGURE 13. Difficulty with Nutrition Counseling 

To better understand their views on nutrition and CRC, providers were asked about their 

beliefs about the benefits of specific CRC nutritional recommendations. Over 50% of the 
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respondents indicated a lack of familiarity with all of the recommendations with the exception of 

fruit and vegetable consumption (Table 8). Although the literature correlates CRC risk and 

incidence red most clearly with the consumption of red meats, processed meats and alcohol, 

fewer than 43% of providers reported believing that they almost always or always are linked to 

CRC risk and or incidence.  

TABLE 8. Perceived Benefit of Dietary Recommendations and CRC Incidence and Mortality 

Nutrition Recommendation 
Almost never-

never 

Occasionally-

sometimes 

Almost always-

always 

Red and processed meat intake 
 

Alcohol consumption 
 

Fruit and vegetable consumption 
 

Vitamin D levels 
 

Vitamins and minerals including calcium, and 

folate 
 

Dietary patterns (i.e., “western pattern,” “whole 

foods pattern”) 
 

Weight reduction 
 

Exercise 

11% 
 

13% 
 

2% 
 

9% 
 

11% 
 

 

 

4% 
 

 

 

2% 
 

4% 

46% 
 

48% 
 

9% 
 

54% 
 

46% 
 

 

 

39% 
 

 

 

26% 
 

26% 

43% 
 

39% 
 

89% 
 

37% 
 

43% 
 

 

 

57% 
 

 

 

72% 
 

70% 

Nutrition Counseling Practices 

Nutritional counseling is considered to be an important facet of patient education and 

CRC prevention practices. Although no specific recommendation is given defining the duration 

or frequency of provider guided nutrition counseling for CRC prevention, several lifestyle 

practices are stressed to guide providers’ discussion with at risk patients due to their potential for 

increased CRC risk. Eleven comprehensive questions were used in this survey to ascertain 

providers’ knowledge about nutrition and use of different lifestyle practices within patient 

counseling to reduce CRC risk (Appendix D). 
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Survey results revealed that 85% (N=39) of providers reported that their practice sites 

have no written policies or protocols for nutrition counseling for CRC prevention. When asked 

how difficult it was for providers to conduct CRC nutrition prevention counseling with patients, 

only 23% almost never or never having difficulty while 78% reported having some difficulty 

with counseling and education (Figure 14). 

 

FIGURE 14. Difficulty Conducting Nutrition Counseling 

When asked what methods their practice uses to educate patients about nutrition 

prevention of CRC, a variety of methods are currently used by primary care providers (Figure 

15). Responses indicate showed that 40% of providers use one method to educate patients about 

nutrition prevention of CRC, while 30% use two or more methods (Figure 16). Almost 1/3 of the 

surveyed providers (N= 13) reported using no method to counsel or educate patients about 

nutrition and CRC prevention.  
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FIGURE 15. Methods to Educate on Nutrition Prevention 

 

FIGURE 16. Methods Used for Nutrition Education 

Although 70% of the providers responding identified patients needing nutritional 

counseling for CRC prevention through a variety of methods (e.g., patient interview, HER 

prompt, progress note) (Figure 17), 30% reported that they did not or could not identify these 
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patients (Figure 18). From the methods provided in the survey, 40% of providers reported using 

one method, 17% reported using two methods and 11% reported using three methods or more.  

 

FIGURE 17. Methods to Identify Patients (Note: This is 100% of 70% of the sample that could/did identify 

patients.) 

 

FIGURE 18. Methods Used to Identify Patients 

When asked how providers ensure patient follow-up and adherence to nutritional 

recommendations for CRC prevention, 78% of the respondents reported they had no mechanism 
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to ensure follow up with nutrition recommendations (Figure 19), while the remaining 22% 

(n=19) used telephone (n=2), charts (n=8) and other (n=3) unspecified forms of reminders.  

 

FIGURE 19. Mechanism to Ensure Nutrition Adherence 

Because age is a significant risk factor for CRC, two questions were asked to identify 

providers’ use of nutrition counseling with patients over 50 years of age during the past year. 

Only 13% (n=6) reported educating 76 to 100% of this patient population, while the majority 

(n=25) reported counseling 25% or fewer of adults aged 50 and older (Figure 20). 
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FIGURE 20. Nutrition Counseling With Adults 50 Years and Older 

When asked what percent of their patients 50 years and older are currently working with 

them on nutrition related goals to prevent CRC, more than 50% of the providers reported 

between 0 and 25% are working toward improving nutritional intake (Figure 21).  

 

FIGURE 21. Working on Nutrition with Patients 50 years and Older 

When asked how often providers counsel their average risk patients on certain nutrition 

recommendation for CRC prevention, the following were reported in (Table 9).  
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TABLE 9. Counseling Practices on Nutrition Recommendations 

Nutrition Recommendations 
Almost never 

-never 

Occasionally 

sometimes 

Almost always- 

always 

Red and processed meat intake. 
 

Alcohol consumption 
 

Fruit and vegetable consumption 
 

Vitamin D levels 
 

Vitamins and minerals including calcium, and 

folate 
 

Dietary patterns (i.e., “western pattern,” “whole 

foods pattern”) 
 

Weight reduction 
 

Exercise 

22% 
 

17% 
 

9% 
 

20% 
 

20% 
 

 

 

24% 
 

 

 

13% 
 

8% 

54% 
 

37% 
 

30% 
 

41% 
 

41% 
 

 

 

46% 
 

 

 

22% 
 

20% 

24% 
 

46% 
 

61% 
 

39% 
 

39% 
 

 

 

30% 
 

 

 

65% 
 

72% 

Barriers 

Several barriers have been identified in the literature as contributing to the lack of use of 

CRC guidelines. The final section of this survey attempted to identify principal provider and 

patient barriers that inhibit nutritional counseling for CRC prevention. Similar to patient and 

provider barriers in similar studies, providers reported several prominent barriers that almost 

always to always inhibited nutritional counseling included lack of time (57%), lack of patient 

commitment or follow through (47%), and poor patient health literacy (36%). Not reported in 

similar studies, 36% of providers also reported that lack of patient education materials was 

almost always to always a barrier to nutrition counseling (Figure 22). Although several barriers 

were not reported predominantly as always inhibiting nutrition counseling, almost 50% of 

providers consistently reported lack of nutrition knowledge, knowledge of nutrition 

recommendations, poor knowledge of cancer specific diets, lack of patient education materials, 

and lack of patient interest as a moderate barrier to nutrition counseling (Table 10). 
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FIGURE 22. Provider’s Perceived Barriers 

TABLE 10. Barriers to Nutrition Counseling 

Barrier 
Almost never-

never 

Occasionally-

sometimes 

Almost 

always-always 

Lack of nutrition knowledge 

Lack of knowledge about nutrition recommendations 

Lack of knowledge about cancer specific diets  

Lack of perceived benefits of nutrition counseling  

Lack of counseling techniques 

Lack of patient educational materials 

Lack of patient commitment/follow through 

Inadequate reimbursement 

Lack of time 

Lack of office support 

Lack of patient health literacy 

Lack of patient interest 

32% 

30% 

15% 

34% 

47% 

13% 

9% 

34% 

9% 

19% 

17% 

13% 

49% 

55% 

51% 

47% 

45% 

51% 

45% 

34% 

34% 

40% 

47% 

55% 

19% 

15% 

34% 

19% 

8% 

36% 

47% 

32% 

57% 

 41% 

36% 

32% 
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Summary 

These survey findings confirm several general observations from similar studies that 

examined providers’ knowledge and use of nutrition recommendations for primary prevention of 

CRC. An important aspect of this survey was that it assessed providers’ knowledge and use of 

counseling practices in correlation with nutrition categories from the AICR’s guidelines for the 

primary prevention of CRC while similar studies have focused on general nutrition counseling 

for chronic disease prevention or CRC screening efforts. In this survey, less than 15% of 

providers consistently reported endorsing nutritional guidelines for the primary prevention of 

CRC to adults aged 50 and older even though 41% of providers reported they felt very 

knowledgeable about nutrition and 24% of providers felt very knowledgeable and familiar with 

the nutritional recommendations for CRC and additional nutrition resources (e.g., websites, 

books, video). Several obstacles, including time, office policy, reimbursement and knowledge, 

were reported by providers and believed to act as barriers to nutrition counseling. Results from 

the survey suggest that interventions (e.g., additional education, resources, and policy change) 

may be necessary to improve counseling practices in primary care clinics. 

Discussion 

The purpose of this practice inquiry was to assess PCP use of the CRC guidelines in a 

primary care population and to identify barriers and facilitators to this process, specifically 

focusing on ways to improve the translation of nutritional recommendations and guidelines to 

practice, improving health outcomes and reducing incidence of CRC in the U.S. population. Two 

primary methods were used to address these aims: (a) the conduct of a systematic literature 

review focused on the dietary recommendations included in current CRC prevention 
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recommendations to more specifically delineate dietary recommendations for a CRC risk 

reduction diet and (b) to conduct a practice survey of PCPs to determine how CRC prevention 

guidelines are used in practice, to what extent dietary recommendations are endorsed and 

currently used, to define the barriers to implementation of dietary recommendations, and to 

determine what practice tools are required to improve application of dietary recommendations in 

primary practice. 

CRC Guidelines 

Findings from the systematic literature review indicated that existing dietary 

recommendations in the AICR guidelines for prevention of CRC could be strengthened by 

reevaluating existing evidence and recommendations to supports more explicit recommendations 

for CRC. As noted in Chapter 2, the AICR guidelines provide several general nutrition 

recommendations for alcohol intake, red and process meat consumption, dietary patterns, and 

fresh fruit and vegetable consumption for the prevention of cancer. Other recommendations for 

vitamin D, Folate, and Calcium remain vague due to their lack of empirical evidence.  

The literature review in Chapter 2 helped to define more specific parameters using 

AICR’s existing nutrition recommendation for CRC prevention including: (1) alcohol intake to 

less than or equal to one drink per day for men and women; (2) reducing red meat intake to less 

than 10 grams/day and eliminating processed meats intakes; and (3) maintaining a health dietary 

patterns with fresh fruits and vegetable constituting at least 70% of patients’ daily food 

selections. The literature review also confirmed that while the existing AICR recommendations 

are appropriate for general cancer prevention, more restrictive parameters may have additional 

potential to improve CRC risk and incidence. In addition, the systematic literature review 
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indicated that the recommendations in the guidelines for calcium, folate, and vitamin D should 

remained unchanged at this time until additional research can justify their explicit use in the 

prevention of CRC.  

Counseling Frequency Recommended by CRC Guidelines 

Throughout the review process, I did not identify recommendations on how frequently 

PCPs should encourage nutrition recommendations to promote CRC prevention due to lack of 

studies investigating this question. However, considering the pathogenesis and chronic nature 

many sporadic CRCs outlined in Chapter 2, recommendations by leading cancer research 

organizations like the AICR and NCI suggest that changes toward healthy dietary patterns should 

start early and continue throughout the lifespan. By educating and reminding patients during 

each clinical opportunity, providers could consistently educate and reinforce patients, especially 

those at risk for CRC, on healthier dietary lifestyles.  

Nutrition Counseling Practices 

Results of surveys investigating providers’ current nutrition counseling trends described 

in Chapter 2 estimated that about two-thirds of providers implemented dietary counseling to 40% 

or fewer of their patients. These findings are consistent with the results from our provider survey. 

Twenty-five providers (54%) reported frequently counseling their average risk patients less than 

25% of the time, while only 13% reported frequently counseling patients between 75% and 

100% of the time. We also observed that 26 providers (57%) reported fewer than 25% of their 

patients aged 50 and older are currently working with them on nutrition related goals to prevent 

CRC. When counseling about specific areas of nutrition, providers reported occasionally 

endorsing between 30 - 54% of the nutrition recommendations listed, while with the exception to 
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fruit and vegetable consumption, between 24 - 45% reported always counseling their patients on 

meat, alcohol, vitamins, minerals and dietary patterns. These finding confirm previous reports 

that suggest nutrition counseling, even with patients most at risk for CRC, is endorsed too 

infrequently. 

Barriers to Counseling 

In Chapter 2, several patient and provider barriers were identified and described, however 

the impact of these findings are limited due to the quality of the studies and design limitations. 

The literature identified chief obstacles to counseling as office policy or protocol issues, lack of 

time, poor reimbursement, lack in knowledge, and lack of motivation and or follow through. My 

survey results corroborated the literature review. Only seven providers (15%) reported that their 

practice had written policies or protocols for nutrition counseling for CRC prevention. Although 

many providers reported that their clinics had no nutrition counseling policy in place for CRC 

prevention, 70% of providers reported using at least one method to identify whether a patient 

needed nutrition counseling for CRC prevention. Providers consistently reported personally 

identifying at risk patients during annual visits as the most common method used to identify 

patients needing nutrition counseling. Even with providers’ substantial attempts to identify and 

counsel patients in need of nutrition counseling, 78% of providers reported having no mechanism 

to ensure patient reminders or follow up on nutrition recommendations provided during the 

office visit.  

Similar to other findings in the literature, 54% of providers in this survey reported lack of 

time as a significant (almost always-always) barrier to providing nutrition counseling for CRC 

prevention. Unlike other studies however, only 32% of respondents in this survey reported 
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inadequate reimbursement as a significant barrier to counseling practices, whereas in similar 

studies it was reported by almost two-thirds. Other barriers reported in this survey as significant 

factors to nutrition counseling were lack of office support (41%), lack of knowledge about 

cancer specific diets (34%), lack of patient health literacy (36%), and lack of patient interest 

(32%). An important additions to the barriers listed that was lacking in previous studies was the 

addition of question 32 (f) which asked about lack of patient education materials. Thirty-six 

percent of providers reported that a lack of education materials created a significant barrier to 

nutrition counseling.  

Nutritional Recommendations Knowledge 

As part of this study, PCPs were asked if they were aware of nutritional 

recommendations for primary prevention of CRC and if so, did they endorse those 

recommendations to patients through counseling? After asking providers which elements of 

nutrition they believed significantly influenced CRC incidence and mortality, over 50% of 

providers accurately identified fruit and vegetable consumption and dietary patterns. However, 

fewer than 45% correctly identified red and processed meats intake and alcohol consumption as 

significant elements to CRC prevention. These data suggest that providers’ may not be aware of 

the specific nutrition recommendations for CRC prevention.  

Even though over 50% of providers reported knowledge about nutrition and CRC 

recommendations as only an occasional barrier to counseling practices, findings from the 

literature review and survey results suggest that provider knowledge may be a bigger issue for 

nutrition counseling. In similar studies reviewed in Chapter 2, primary providers rank healthy 

eating and lifestyle habits as one of the top methods to prevent and manage many chronic 
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diseases (Kushner, 1995). Similarly, over 80% of respondents in our survey reported that they 

felt nutrition was almost always significant to chronic disease prevention and development and 

74% felt nutrition counseling was almost always an important aspect of cancer prevention and 

treatment guidelines. However, when providers were asked to identify which dietary 

recommendations they believed were almost always effective in reducing CRC related incidence 

and mortality, 70% or more reported consumption of fruits and vegetables, while 57% or less 

identified dietary patterns, alcohol consumption and intake of red and processed meats. This 

observation is interesting as evidence from Chapter 2 correlates more CRC risk and incidence 

with excessive red/processed meats and alcohol intakes than with consumption of fresh fruits and 

vegetables which primarily affects rectal cancers. Another important aspect that this survey 

reported was that while between 15 - 34% of providers reported a consistent lack in nutrition 

knowledge as a significant barrier, fewer than 32% reported these factors as almost never 

creating a barrier for nutrition counseling. Together, the literature review and this study suggest 

that while some providers may feel knowledgeable about nutrition, their knowledge may not 

extend to the nutritional needs of specific disorders like CRC. While this evidence cannot point 

to any definitive conclusions, it does suggest a possible need for additional nutrition education to 

improve current knowledge and understanding of specific disease related diets. 

Implications 

Similar to other survey studies, it is difficult to come to any definitive conclusions due to 

the limitations of this survey design. However, based on the evidence from the literature review 

and the provider assessment, there are several practice, research, education, policy and patient 

safety and quality implications.  
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Practice Implications 

Findings point to several practice changes that would boost use of the CRC guidelines 

and improve the nutrition counseling efforts of PCPs. A significant barrier to nutrition 

counseling was the PCP’s ability to report and follow-up on recommendations given in previous 

office visits. As the use of EHR systems increases, improvement of current medical recording 

processes may enhance current counseling practices and save providers time by providing 

specific locations to report, monitor, and enforce patient goals and progress specific to nutrition 

prevention. In addition, a tickler system embedded into the EHR could help providers organize 

their schedule and remind them of counseling plans, nutrition goals and additional topics to 

cover with patients which could coincide with regularly scheduled visits.  

The lack of patient education materials was also identified as a significant barrier to 

nutrition counseling and the use of CRC prevention guidelines; over one-third of survey 

respondents reported that they did not have sufficient educational materials at their disposal. 

Increasing educational resources available to providers and patients for CRC, including 

pamphlets and brochures, may increase providers’ ability to discuss and educate patients on the 

topic within a limited time frame and may provide quick and easy methods to enhance and 

simplify patients’ learning experience. Additionally, brochures and pamphlets can be created for 

the specific literary and educational needs of patients and providers. There are currently various 

brochures and pamphlets available by the CDC and AICR to clinics that expand on nutrition and 

healthy lifestyles or colorectal cancer. However, none of the patient education resources combine 

education on CRC with specific nutrition recommendations to prevent the disease. Creating, 
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introducing, and demonstrating their utility to providers could enhance their implementation into 

practice.  

Other resources that are available to clinics and providers to improve practice include 

nutrition and lifestyle coaching websites. This type of tool, if made available to PCPs, could 

extend the teaching capacity available to providers in primary care without extending the 

providers time allotted to see each patient (Devika, 2013). Although not specifically stated, each 

of these tools would hopefully increase providers’ capacity to manage patient’s nutritional needs 

by extending their resources and saving them time.  

Lastly, more comprehensive, interprofessional care plans that are created in collaboration 

with registered dietitians could improve the quality of care provided to patients and improve 

colorectal prevention activities. In Chapter 2, the literature indicated that although many 

providers did refer their patients to registered dietitians for nutrition counseling, approximately 

40% did not. Registered dietitians and professional dietary groups are excellent resources 

available to most providers to augment any counseling session. There are, however, financial 

issues that prohibit sending every patient to the registered dietitian, therefore, creating 

collaborative interprofessional, self-directed, plans for patient education and nutritional 

counseling in concert with nutrition specialists, is one way to increase utilization of this resource 

by PCPs. Increased cooperation between PCPs and nutrition specialists could save time and 

resources and improve patient’s nutrition and dietary outcomes.  

Education Implications 

Several educational recommendations can be derived from results of the survey and 

literature review. Increasing PCP’s education about nutritional changes that can help to prevent 
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CRC could be completed at various stages. Several studies (Kolasa & Rickett, 2010; Spencer et 

al., 2006) observed that there is insufficient nutrition education in medical and graduate level 

nursing programs; a more intensive course or curricula could be instituted. The course could 

include more explicit information on disease specific diets and greater emphasis on prevention of 

chronic illnesses using nutrition prevention which were two areas many survey respondents 

identified as inhibiting their counseling practices.  

To assist providers already practicing in the office setting, providers could participate in 

short online or clinic-wide training sessions, utilize additional written or online education 

materials or participate in continuing education courses specific to nutrition and or CRC. As 

patients’ general health literacy and basic nutritional knowledge was identified by survey 

respondents as a significant barrier to PCP counseling practices, continuing education could 

include knowledge about how to empower patients using different teaching styles like 

motivational interviewing, to help make patients more responsible for their own lifestyles and 

desires for self-improvement.  

Research Implications 

This study found no other studies investigating providers’ use of nutrition 

recommendation for the primary prevention of CRC guided by themes derived from cancer 

prevention guidelines. Studies identified and used for this project explored providers use of 

generalized nutrition recommendations for the prevention of chronic diseases or focused on 

providers’ use of screening recommendations. Future studies should replicate this study and 

focus on specific recommendations provided in the prevention guidelines.  
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Research on nutritional competencies of PCPs should also be completed to better define 

the extent of providers’ knowledge, or lack thereof, as a barrier to nutrition counseling due to the 

considerable amount of inconsistencies in existing research.  

To discover the usefulness and effectiveness of the tools proposed above including 

additional education, education materials, online programs and changes in office protocols, a 

needs assessment could be completed in various offices to discover patient’s and providers’ use 

of similar resources. Once complete, if a need remained, these tools could be created and 

empirically tested for usability and feasibility.  

To explore if providers need additional nutrition education and or preparation, studies 

could complete a systematic assessment of graduate level content for medical programs and 

Nurse Practitioner (NP and DNP) programs. They could then compare the amount of education 

received with the amount of knowledge that would be required to educate patients on nutrition 

prevention of chronic diseases.  

Lastly, to explore the need for additional office protocols, an observational study could 

examine clinics use of different timing and reminder systems in EHRs to determine their 

effectiveness in improving or impairing nutrition counseling efforts. If no protocol or an 

ineffective method was used, additional methods could be created and tested using small yet 

effective healthcare improvement methods like the PDSA cycle. If successful, new protocols 

could be tested at larger scales and may have the potential for policy change.  

Policy Implications 

Survey results indicate that providers currently use several different methods to identify, 

educate, and monitor their patients on nutrition recommendations for primary prevention of 
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CRC, including provider or staff guided discussion, brochures and pamphlets and the use of 

EMR systems, phone and email reminders. If current counseling trends are going to change, the 

AICR and NCI need to reevaluate and update current recommendations to include specific 

recommendations for nutrition parameters for diseases like CRC. There is strong evidence to 

suggest that more explicit guidelines can be recommended for red and processed meat 

consumption, alcohol consumption, serum vitamin D levels, and healthy dietary patterns 

including the consumption of fresh fruits and vegetables based on existing evidence.  

Since reimbursement for services for nutrition counseling is identified as a significant 

barrier for providers, a change needs to occur in the way PCPs are paid for providing nutrition 

services. As outlined in chapter 1, it is unproductive and too expensive for many to refer every at 

risk patient for a dietary consult so insurances need to add nutritional counseling to ACA 

requirements of covered prevention services. As the Patient Protection and Affordable Care Act 

(2010) focuses on prevention and holds providers to higher standards and expectations on 

preventative cares, we will see what changes are made to current billing and EMR systems to 

assist providers with this role. 

As nutrition and dietary specialists are reportedly underutilized within primary care, 

increased efforts need to be made to increase the partnership between interprofessional 

colleagues. Other professional dietician groups outside of the clinics including health coaching 

services may also provide additional resources to PCPs to help manage patient’s nutrition and 

dietary needs. Using resources in and out of the clinic setting provides providers with additional 

resources to manage patients’ specific and possibly changing needs.  
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Finally, leaders in cancer research including AICR and NCI should increase efforts to 

focus on large research studies that explore the impact of nutrition prevention on incidence and 

prevalence of disease. As outlined in chapters 1 and 2, research exploring nutrition prevention of 

chronic diseases is scattered and results are primarily inconclusive. Also, additional emphasis 

needs to be given to the implementation of nutrition components within the AICR guidelines by 

NP and MD led prevention groups to emphasize prevention’s importance alongside screening. 

Current emphasis by prevention groups is imbalanced and predominantly emphasizes screening 

suggesting to readers like me that it is more important than prevention.  

Patient Safety and Quality 

The educational, practice, policy, and research implications previously discussed have a 

definitive impact on patient quality and safety in the clinical setting. For CRC, patient safety 

measures focus on medical errors that may lead to preventable costs including financial and 

productivity losses or disability. As discussed in Chapters 1 and 2, current trends in CRC 

prevention afford little direction for patients or providers to enforce primary prevention of 

chronic diseases like CRC as they focus primarily on screening efforts. Although current 

screening efforts reportedly improve CRC incidence and mortality, incidence and mortality rates 

from invasive forms of CRC remain high and considerably unchanged. In addition, aside from 

their limitations to properly detect all forms of CRC, screening methods are costly, have poor 

adherence, and have inherent risks within each procedure to cause mild, moderate, or even 

severe potential losses. 

Aspects of many dietary lifestyles including those with high meat consumption, alcohol 

intake, and consisting of little fresh fruit and vegetable intake have shown correlation to CRC 
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development, risk, and incidence. Using nutrition as a method of primary prevention, along with 

other lifestyle changes, reduces risk over time for the development of CRC through several 

cellular, metabolic and oncogenic pathways. Specific parameters for several dietary elements, 

outlined in Chapter 2, showed the potential for significant risk reduction in CRC development. 

Emphasizing nutrition prevention of CRC using clinical resources like educational resources, 

staff and existing EHRs could reduce potential issues for patients at risk for CRC including 

chronic inflammation, obesity, and several pro-oncogenic lifestyle practices. By encouraging 

nutrition prevention of CRC, we attempt to improve patient knowledge and adherence to lifestyle 

changes that could over time reduce their risk and incidence of CRC while possibly reducing 

their future need for more aggressive procedures due to invasive CRCs.  

Conclusion 

Colorectal cancers constitute significant health disparities worldwide. In the United 

States men and women alike are at risk from these chronic diseases with high rates of morbidity 

and mortality. Although genetics play a role in several familial types of CRC, most incidences 

are linked to several environmental factors. Among other lifestyle habits like exercise and BMI, 

several nutrition practices are believed to influence cellular and oncogenic changes leading to 

CRCs. Organizations like the AICR, leading in the research and cancer prevention, endorse 

several nutrition based recommendations for the primary prevention of CRC including limiting 

alcohol and meats intake and maintaining a healthy diet full of fruits and vegetables. Providers 

report various limitations in providing the recommended prevention counseling. Our study 

confirms several observations that suggest a need for additional practice, education, and research 

interventions to improve current counseling practices. As disease prevention efforts in the office 
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setting continue to increase, research is needed to test and support additional tools required to 

improve current counseling trends. 
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APPENDIX A: 

AICR’S CRC GUIDELINES AND RECOMMENDATIONS
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AMERICAN CANCER SOCIETY RECOMMENDATIONS FOR COLORECTAL CANCER 

EARLY DETECTION 

People at average risk 

 

The American Cancer Society believes that preventing colorectal cancer (and not just finding it 

early) should be a major reason for getting tested. Finding and removing polyps keeps some 

people from getting colorectal cancer. Tests that have the best chance of finding both polyps and 

cancer are preferred if these tests are available to you and you are willing to have them.  

Beginning at age 50, both men and women at average risk for developing colorectal cancer 

should use one of the screening tests below: 

Tests that find polyps and cancer 

 Flexible sigmoidoscopy every 5 years* 

 Colonoscopy every 10 years 

 Double-contrast barium enema every 5 years* 

 CT colonography (virtual colonoscopy) every 5 years* 

Tests that mainly find cancer 

 Fecal occult blood test (FOBT) every year*,**  

 Fecal immunochemical test (FIT) every year*,**  

 Stool DNA test (sDNA)*** 

*Colonoscopy should be done if test results are positive. 

**For FOBT or FIT used as a screening test, the take-home multiple sample method should be 

used. An FOBT or FIT done during a digital rectal exam in the doctor's office is not adequate for 

screening. 

***This test is mentioned because it was a part of the ACS guidelines published in 2008, but it is 

no longer available. 

Is a rectal exam enough to screen for colorectal cancer? 

In a digital rectal examination (DRE), a doctor examines your rectum with a lubricated, gloved 

finger. Although a DRE is often included as part of a routine physical exam, it is not 

recommended as a stand-alone test for colorectal cancer. This simple test, which is not usually 

painful, can detect masses in the anal canal or lower rectum. By itself, however, it is not a good 

test for detecting colorectal cancer because its reach is limited.  
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Doctors often find a small amount of stool in the rectum when doing a DRE. However, simply 

checking stool obtained in this fashion for bleeding with an FOBT or FIT is not an acceptable 

method of screening for colorectal cancer. Research has shown that this type of stool exam will 

miss more than 90% of colon abnormalities, including most cancers. 

People at increased or high risk 

If you are at an increased or high risk of colorectal cancer, you should begin colorectal cancer 

screening before age 50 and/or be screened more often. The following conditions make your risk 

higher than average: 

 A personal history of colorectal cancer or adenomatous polyps 

 A personal history of inflammatory bowel disease (ulcerative colitis or Crohn's disease)  

 A strong family history of colorectal cancer or polyps  

 A known family history of a hereditary colorectal cancer syndrome such as familial 

adenomatous polyposis (FAP) or hereditary non-polyposis colon cancer (HNPCC) 

The table below suggests screening guidelines for those with increased or high risk of colorectal 

cancer based on specific risk factors. Some people may have more than one risk factor. Refer to 

the table below and discuss these recommendations with your doctor. Based on your situation, 

your doctor can suggest the best screening option for you, as well as any changes in the schedule 

based on your individual risk. 

 

American Cancer Society Guidelines on Screening and Surveillance for the Early Detection of Colorectal 

Adenomas and Cancer in People at Increased Risk or at High Risk 

INCREASED RISK – Patients With a History of Polyps on Prior Colonoscopy 

Risk Category Age to Begin Recommended 

Test(s) 

Comment 

People with small rectal 

hyperplastic polyps 

Same as those at 

average risk 

Colonoscopy, 

or other 

screening 

options at same 

intervals as for 

those at average 

risk 

Those with hyperplastic polyposis 

syndrome are at increased risk for 

adenomatous polyps and cancer and 

should have more intensive follow-up. 

People with 1 or 2 small (less 

than 1 cm) tubular adenomas 

with low-grade dysplasia 

5 to 10 years after 

the polyps are 

removed 

Colonoscopy Time between tests should be based on 

other factors such as prior colonoscopy 

findings, family history, and patient and 

doctor preferences. 

People with 3 to 10 adenomas, 

or a large (1 cm +) adenoma, or 

3 years after the 

polyps are removed 

Colonoscopy Adenomas must have been completely 

removed. If colonoscopy is normal or 
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any adenomas with high-grade 

dysplasia or villous features 

shows only 1 or 2 small tubular adenomas 

with low-grade dysplasia, future 

colonoscopies can be done every 5 years. 

People with more than 10 

adenomas on a single exam 

Within 3 years after 

the polyps are 

removed 

Colonoscopy Doctor should consider possibility of 

genetic syndrome (such as FAP or 

HNPCC). 

People with sessile adenomas 

that are removed in pieces 

2 to 6 months after 

adenoma removal 

Colonoscopy If entire adenoma has been removed, 

further testing should be based on doctor's 

judgment. 

INCREASED RISK – Patients With Colorectal Cancer 

Risk Category Age to Begin Recommended 

Test(s) 

Comment 

People diagnosed with 

colon or rectal cancer 

At time of colorectal 

surgery, or can be 3 to 

6 months later if person 

doesn't have cancer 

spread that can't be 

removed 

Colonoscopy to view 

entire colon and 

remove all polyps 

If the tumor presses on the 

colon/rectum and prevents 

colonoscopy, CT colonoscopy 

(with IV contrast) or DCBE may be 

done to look at the rest of the colon. 

People who have had colon 

or rectal cancer removed by 

surgery 

Within 1 year after 

cancer resection (or 1 

year after colonoscopy 

to make sure the rest of 

the colon/rectum was 

clear) 

Colonoscopy If normal, repeat exam in 3 years. If 

normal then, repeat exam every 5 

years. Time between tests may be 

shorter if polyps are found or there 

is reason to suspect HNPCC. After 

low anterior resection for rectal 

cancer, exams of the rectum may be 

done every 3 to 6 months for the 

first 2 to 3 years to look for signs of 

recurrence. 

INCREASED RISK – Patients With a Family History 

Risk Category Age to Begin Recommended Test(s) Comment 

Colorectal cancer or 

adenomatous polyps in any 

first-degree relative before 

age 60, or in 2 or more first-

degree relatives at any age 

(if not a hereditary 

syndrome). 

Age 40, or 10 years 

before the youngest 

case in the immediate 

family, whichever is 

earlier 

Colonoscopy Every 5 years. 

Colorectal cancer or 

adenomatous polyps in any 

first-degree relative aged 60 

or older, or in at least 2 

second-degree relatives at 

any age 

Age 40 Same options as for 

those at average risk. 

Same intervals as for those at 

average risk. 
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HIGH RISK 

Risk Category Age to Begin Recommended Test(s) Comment 

Familial adenomatous 

polyposis (FAP) diagnosed 

by genetic testing, or 

suspected FAP without 

genetic testing 

Age 10 to 12 Yearly flexible 

sigmoidoscopy to look 

for signs of FAP; 

counseling to consider 

genetic testing if it 

hasn't been done 

If genetic test is positive, removal 

of colon (colectomy) should be 

considered. 

Hereditary non-polyposis 

colon cancer (HNPCC), or 

at increased risk of HNPCC 

based on family history 

without genetic testing 

Age 20 to 25 years, or 

10 years before the 

youngest case in the 

immediate family 

Colonoscopy every 1 to 

2 years; counseling to 

consider genetic testing 

if it hasn't been done 

Genetic testing should be offered 

to first-degree relatives of people 

found to have HNPCC mutations 

by genetic tests. It should also be 

offered if 1 of the first 3 of the 

modified Bethesda criteria is met.1 

Inflammatory bowel 

disease: 

-Chronic ulcerative colitis 

-Crohn's disease 

Cancer risk begins to 

be significant 8 years 

after the onset of 

pancolitis 

(involvement of entire 

large intestine), or 12-

15 years after the onset 

of left-sided colitis 

Colonoscopy every 1 to 

2 years with biopsies for 

dysplasia 

These people are best referred to a 

center with experience in the 

surveillance and management of 

inflammatory bowel disease. 
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AICR CANCER PREVENTION RECOMMENDATIONS 

Recommendations for Cancer Prevention 

 

These eleven recommendations for cancer prevention are drawn from the WCRF/AICR Second 

Expert Report. See link below for full report. 

1. Be as lean as possible without becoming underweight. 

2. Be physically active for at least 30 minutes every day. 

3. Avoid sugary drinks. Limit consumption of energy-dense foods. 

4. Eat more of a variety of vegetables, fruits, whole grains and legumes such as beans. 

5. Limit consumption of red meats (such as beef, pork and lamb) to 18 oz. per week and 

avoid processed meats. 

6. If consumed at all, limit alcoholic drinks to 2 for men and 1 for women a day. 

7. Limit consumption of salty foods and foods processed with salt (sodium). 

8. Don't use supplements to protect against cancer. 

9. * It is best for mothers to breastfeed exclusively for up to 6 months and then add other 

liquids and foods. 

10. * After treatment, cancer survivors should follow the recommendations for cancer 

prevention.  

11.  Don’t smoke or use tobacco products. 

Note: for complete recommendations visit: 

http://www.dietandcancerreport.org/cup/current_progress/colorectal_cancer.php 

http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/#ser
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/#ser
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_01_weight.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_02_activity.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_03_sugary_drinks.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_04_plant_based.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_05_red_meat.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_05_red_meat.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_06_alcohol.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_07_salt.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_08_supplements.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_09_breastfeeding.html
http://www.aicr.org/reduce-your-cancer-risk/recommendations-for-cancer-prevention/recommendations_10_post_treatment.html
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SUMMARY TABLES 

Citation Research Question 

(PICO question) 

Reproducible 

Search 

Strategy 

Appropriate 

Search 

Strategy 

Inclusion/ Exclusion 

Criteria Presented 

Study 

Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& 

Quality 

Score 

Aune, D., Lau, R., Chan, D. S., 

Vieira, R., Greenwood, D. C., 

Kampman, E., & Norat, T. (2011). 
Nonlinear reduction in risk for 

colorectal cancer by fruit and 

vegetable intake based on meta-
analysis of prospective studies. 

Gastroenterology; 141(1):106-18. 

doi: 10.1053/j.gastro.2011.04.013. 

Meta-analysis: Is 

there additional 

evidence to support 
more explicit 

recommendations for 

the use of specific 
dietary patterns to 

reduce CRC risk 

Databases 

searched 

included  

Yes To be included, the 

study had to have a 

prospective cohort, 
case-cohort or nested 

case-control design and 

to investigate the 
association between the 

intake of fruit and 

vegetables and 
colorectal cancer 

incidence. Estimates of 

the relative risk (RR) 

(such as hazard ratio or 

risk ratio) and 95% 

confidence intervals 
(CIs) had to be available 

in the publication. For 

the dose–response 
analysis, a quantitative 

measure of intake and 

the total number of 
cases and person-years 

had to be available in 

the publication. 

PubMed  The summary relative risk 

for the highest vs the 

lowest intake was 0.92 
(95% CI: 0.86-0.99) for 

fruit and vegetables 

combined, 0.90 (95% CI: 
0.83-0.98) for fruit, and 

0.91 (95% CI: 0.86-0.96) 

for vegetables (P for 
heterogeneity=.24, .05, 

and .54, respectively). 

The inverse associations 

appeared to be restricted 

to colon cancer. In linear 

dose-response analysis, 
only intake of vegetables 

was significantly 

associated with colorectal 
cancer risk (summary 

relative risk=0.98; 95% 

CI: 0.97-0.99), per 100 
g/d. However, significant 

inverse associations 

emerged in nonlinear 
models for fruits 

(Pnonlinearity<.001) and 

vegetables 
(Pnonlinearity=.001). The 

greatest risk reduction 

was observed when intake 
increased from very low 

levels of intake. There 

was generally little 
evidence of heterogeneity 

in the analyses and there 

was no evidence of small-
study bias. 

Possibility of 

unmeasured or 

residual 
confounding 

influencing 

observed 
inverse 

associations. 

Inconsistent 
pattern and 

level of fruit 

and vegetable 

consumption 

possibly 

influencing 
association. 

Limited studies 

of large sample 
sizes. Also 

degree of food 

preparation 
differed among 

studies and 

could influence 
results. 

There is a 

weak yet 

significant 
inverse 

association 

between fruits 
and vegetable 

intake and 

colorectal 
cancer risk, 

especially 

when 

comparing 

highest vs. 

lowest intakes.  

IB 
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Citation Research 

Question (PICO 

question) 

Reproducible Search 

Strategy 

Appropriate 

Search 

Strategy 

Inclusion/ Exclusion 

Criteria Presented 

Study 

Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& 

Quality 

Score 
Ben, Q., Sun, Y., Chai, R., Qian, 

A., Xu, B., & Yuan Y. (2014) 
Dietary Fiber Intake Reduces Risk 

for Colorectal Adenoma: A Meta-

analysis. Gastroenterology, Mar 
146(3),689-699. doi: 

10.1053/j.gastro.2013.11.003. 

Is there additional 

evidence to support 
more explicit 

recommendation 

for the use of fiber 
for CRC prevention 

in existing nutrition 

guidelines 

(("dietary fibre"[All 

Fields] OR "dietary 
fiber"[MeSH Terms] OR 

("dietary"[All Fields] 

AND "fiber"[All Fields]) 
OR "dietary fiber"[All 

Fields]) AND Intake[All 

Fields] AND 
Reduces[All Fields] 

AND ("risk"[MeSH 
Terms] OR "risk"[All 

Fields]) AND 

Colorectal[All Fields] 
AND ("adenoma"[MeSH 

Terms] OR 

"adenoma"[All Fields])) 

AND ("meta-

analysis"[Publication 

Type] OR "meta-
analysis as topic"[MeSH 

Terms] OR "meta-

analysis"[All Fields]) 

Yes Inclusion criteria: (1) 

original article, (2) 
case-control or cohort 

design, and (3) 

reporting of relative 
risk (RR) estimates 

with 95% CIs for the 

association between 
dietary fiber intake and 

the risk of CRA 
adjusted at least for 

age. Animal and 

mechanistic studies, 
non–peer-reviewed 

articles, ecologic 

assessments, and 

correlation studies 

were excluded. Studies 

lacking CRA-specific 
data or data about 

adenoma recurrence or 

growth also were 
excluded. When 

several publications 

reported on the same 
study, we selected the 

publication with the 

most complete data for 
inclusion in the meta-

analysis.  

Study 

methods 
included 

Data sources 

and searches, 
Study 

selection, 

Data 
extraction, 

Quality 
assessment 

for 

individual 
studies, and 

statistical 

analyses.  

Our findings 

support the 
hypothesis that 

high dietary fiber 

intake is 
associated 

inversely with 

CRA risk. Further 
studies with 

prospective 
designs that use 

validated 

questionnaires and 
control for 

important 

confounders are 

warranted. 

Discrepancies 

within results 
among studies 

used for the 

analysis may be 
explained by 

several factors 

including 
potential biases, 

incongruent 
ranges of dietary 

fiber intakes 

among studies, 
limitations of 

existing dietary 

assessment tools 

and potential 

confoundings. 

High dietary 

fiber intake is 
associated 

inversely with 

colorectal 
adenoma risk. 

However 

further studies 
with better 

designs and 
methodology 

are necessary 

IB 
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Citation Research Question 

(PICO question) 

Reproducible 

Search Strategy 

Appropriate 

Search 

Strategy 

Inclusion/ Exclusion 

Criteria Presented 

Study Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& 

Quality 

Score 
Carroll, C., Cooper, K., 

Papaioannou, D., Hind, 
D., Pilgrim, H., & 

Tappenden, P. (2010). 

Supplemental calcium in 
the chemoprevention of 

colorectal cancer: a 

systematic review and 
meta-analysis. Clinical 

Therapeutics; 
32(5):789-803. doi: 

10.1016/j.clinthera.2010

.04.024. 

Is there additional 

evidence to support 
more explicit 

recommendation for 

the use of calcium for 
CRC prevention in 

existing nutrition 

guidelines? 

Search included 

several databases 
including PubMed 

and used search 

terms: calcium and 
chemoprevention 

and prevention and 

colon and rectum 
and colorectal and 

cancer and 
supplemental and 

dietary and meta-

analysis and 
systematic review. 

yes Studies had to satisfy the 

following criteria to be 
included: RCTs about 

calcium, with or without 

other chemopreventive 
agents, in adults with 

familial adenomatous 

polyposis (FAP), 
hereditary nonpolyposis 

colorectal cancer, or a 
history of colorectal 

adenomas, or with no 

increased baseline risk of 
colorectal cancer. 

A systematic review 

of randomized 
controlled trials 

(RCTs) was 

performed to 
compare calcium 

alone, and with other 

agents, versus 
placebo. Nine 

databases (Cochrane 
Library, MEDLINE, 

PreMEDLINE, 

CINAHL, EMBASE, 
Web of Science, 

Biological Abstracts, 

the National 

Research Register, 

and Current 

Controlled Trials) 
were searched for 

published and 

unpublished trials. 
The reference lists of 

relevant studies were 

also searched for 
additional papers not 

identified by the 

search of electronic 
databases. The 

original and update 

searches of electronic 
databases produced 

3835 citations, of 

which 6 studies (8 
papers) met the 

inclusion criteria. 

Supplemental 

calcium had no effect 
on the number of 

adenomas in 1 small 

trial of patients with 
FAP. Meta-analysis 

of 3 trials in 

individuals with a 
history of adenomas 

showed a statistically 
significant reduction 

in the RR for 

adenoma recurrence 
(RR = 0.80 [95% CI, 

0.69–0.94], P = 

0.006) for those 

receiving calcium 

1200 to 2000 mg/d, 

but no effect was 
seen in advanced 

adenoma (RR = 0.77 

[95% CI, 0.501.17], 
P = NS). Meta-

analysis of 2 trials in 

populations with no 
increased baseline 

risk for colorectal 

cancer suggested that 
calcium, with or 

without vitamin D, 

had no effect on the 
RR for colorectal 

cancer (RR = 0.62 

[95% CI, 0.11-3.40], 
P = NS). 

Several 

limitations of 
studies noted 

including 

moderate study 
heterogeneity 

between 

units/methods 
of 

measurement, 
and 

confounding.  

Higher intake 

of 
supplemental 

calcium may 

have 
protective 

benefits 

against 
colorectal 

cancer risk. 

IB 
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Citation Research 

Question (PICO 

question) 

Reproducible 

Search Strategy 

Appropriate 

Search 

Strategy 

Inclusion/ 

Exclusion 

Criteria Presented 

Study 

Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& Quality 

Score 

Chan, D. S., Lau, R., Aune, D., 
Vieira, R., Greenwood, D. C., 

Kampman, E., & Norat, T. 

(2011). Red and processed meat 
and colorectal cancer incidence: 

meta-analysis of prospective 

studies. PlosOne; 6(6):e20456. 
doi: 

10.1371/journal.pone.0020456.  

Meta-analysis: Is 
there additional 

evidence to 

support more 
explicit 

recommendations 

for the intake of 
red and processed 

meats to improve 

CRC imprecise 
recommendations 

suggesting the 

limitation of red 
and processed 

meats intake. 

PubMed searched 
for meta-

analyses/systematic 

reviews with search 
terms including red, 

meat, processed, 

colon, rectal, 
colorectal, risk and 

incidence. 

Yes Studies were 
included if they 

reported estimates 

of the association of 
red/processed meats 

or both with 

colorectal, colon, or 
rectal cancer risk. 

Studies were 

included if they 
included the 

numbers of cases 

and the 
denominators in the 

cohort studies or 

the information 
required to derive 

them using standard 

methods 

Systematic 
search for 

publications 

done through 
PubMed 

without any 

language 
restrictions 

from 1966 to 

2011. From 
their search 

59462 records 

were 
identified of 

which 24 

prospective 
studies (2 

case-cohort, 3 

nested case-
control and 

19 cohort 

studies) were 
included in 

the highest 

versus lowest 
meta-

analyses, of 

which 21 

studies 

provided 

enough 
information to 

be included in 

the dose-
response 

meta-analyses 

The risk increase in 
colorectal cancer estimated 

in linear dose-response 

models was 14% for every 
100 g/day increase of total 

red and processed meats, 

25% in colon cancer, and 
31% in rectal cancer. The 

summary relative risk (RR) 

of colorectal cancer for the 
highest versus the lowest 

intake was 1.22 (95% CI = 

1.1121.34) and the RR for 
every 100 g/day increase 

was 1.14 (95% CI = 

1.0421.24). Non-linear dose-
response meta-analyses 

revealed that colorectal 

cancer risk increases 
approximately linearly with 

increasing intake of red and 

processed meats up to 
approximately 140 g/day, 

where the curve approaches 

its plateau. 
The associations were 

similar for colon and rectal 

cancer risk. When analyzed 

separately, colorectal cancer 

risk was related to intake of 

fresh red meat (RR for 100 
g/day increase = 1.17, 95% 

CI = 1.0521.31) and 

processed meat (RR for 50 
g/day increase = 1.18, 95% 

CI = 1.1021.28). Similar 

results were observed for 
colon cancer, but for rectal 

cancer, no significant 
associations were observed. 

Analyses 
were analyzed 

for 

publication 
bias via visual 

inspection 

and Egger’s 
test of which 

it found none. 

Evidence of 
heterogeneity 

between 

studies and 
residual 

confounding 

were also 
noted and 

discussed as a 

possibility to 
effect 

associations.  

High intake of 
red and 

processed meat 

is associated 
with significant 

risk of 

colorectal 
cancers. 

Dietary 

recommendatio
ns should limit 

the 

consumption of 
red/processed 

meat for 

prevention of 
colorectal 

cancer. 

IA 
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Citation Research 

Question (PICO 

question) 

Reproducible 

Search Strategy 

Appropriate 

Search 

Strategy 

Inclusion/ 

Exclusion 

Criteria Presented 

Study 

Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& Quality 

Score 

Cho, E. S., Smith-Warner, A. 
S., Ritz, J., Van den Brant, A. 

P., Colditz, A. G., Folsom, R. 

A., . . .Hunter, J. D. (2004). 
Alcohol intake and colorectal 

cancer: A pooled analysis of 8 

cohort studies. Annals of 
Internal Medicine, 140(8): 

604-614. 

Meta-analysis: Is 
there additional 

evidence to support 

more explicit 
recommendations 

for the use of 

specific dietary 
patterns to reduce 

CRC risk  

Literature search 
carried out in 

PubMed with search 

terms used including: 
Alcohol, intake, 

consumption, 

drinking, cancer, 
colon, rectal, 

colorectal, meta-

analysis, 
recommendations, 

risk. 

Yes Inclusion criteria 
included 

prospective studies 

(3–5, 7–12) that 
included at least 50 

incident cases of 

colorectal cancer, 
assessed long-term 

dietary intake, had a 

validation study of 
the dietary 

assessment method 

or a closely related 
instrument (13–19) 

(Wolk A. Personal 

communication), 

and measured 

alcohol intake. 

Exclusion criteria 
included 

participants with 

implausible energy 
intakes, no 

information on 

alcohol intakes or a 
hx of cancer at 

baseline 

A combined 
sample of 

489,979 

subjects from 
8 cohort 

studies that 

were assessed 
over a period 

of 6 to 16 

years. 
Settings of 

samples 

occurred in 
North 

America and 

Europe 

Increased risk for 
colorectal cancer was 

limited to persons with an 

alcohol intake of 30 g/d or 
greater (approximately >2 

drinks/d), a consumption 

level reported by 4% of 
women and 13% of men. 

Compared with 

nondrinkers, the pooled 
multivariate relative risks 

were 1.16 (95% CI, 0.99 to 

1.36) for persons who 
consumed 30 to less than 

45 g/d and 1.41 (CI, 1.16-

1.72) for those who 

consumed 45 g/d or 

greater. No significant 

heterogeneity by study or 
sex was observed. The 

association was evident for 

cancer of the proximal 
colon, distal colon, and 

rectum. 

No clear difference in 
relative risks was found 

among specific alcoholic 
beverages. 

Study 
included only 

one measure 

of alcohol 
consumption 

at baseline 

and could not 
investigate 

lifelong 

consumption, 
consumption 

at younger 

ages or 
changes in 

alcohol 

consumption 

during 

follow-up. 

Study also 
could not 

study 

drinking 
patterns or 

duration of 

alcohol use. 

A single 
determined 

alcohol intake 

correlated with 
modest 

elevation in 

colorectal 
cancer rate, 

mainly at the 

highest levels 
of alcohol 

intake. 

Clinicians 
should factor 

the small 

increased risk 

for colorectal 

cancer into 

discussions 
with patients 

about alcohol’s 

risks and 
benefits. 

I-B 
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Citation Research Question 

(PICO question) 

Reproducible 

Search 

Strategy 

Appropriate 

Search 

Strategy 

Inclusion/ Exclusion 

Criteria Presented 

Study Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& 

Quality 

Score 

Fedirko, V., Tramacere, I., 

Bagnardi, V., Rota, M., 

Scotti, L., Islami, F., . . . 
Jenab, M. (2011). Alcohol 

drinking and colorectal cancer 

risk: an overall and dose-
response meta-analysis of 

published studies. Annals of 

Oncology; 22(9):1958-72. 
doi: 10.1093/annonc/mdq653.  

Meta-analysis: Is 

there additional 

evidence to support 
more explicit 

recommendations 

for the use of 
specific dietary 

patterns to reduce 

CRC risk  

Medline, 

PsycINFO, 

CINAHL, and 
All EBM 

Reviews were 

searched for 
articles between 

1995 and 2014. 

Keywords used: 
alcohol, colon, 

rectal, cancer, 

risk, dose-
response, 

consumption, 

association, 

meta-analysis 

Yes The criteria for inclusion 

were as follows: 

observational 
epidemiological studies 

(case–control, case–

cohort, or cohort) on 
total alcohol intake and 

colorectal cancer 

incidence or mortality in 
general population, (ii) 

published in English 

before May 2010 (except 
for one article by Lim 

and Park [30] in Korean, 

in which all relevant data 

and tables were 

presented in English), 

(iii) reporting the odds 
ratio (OR) or relative 

risk (RR) estimates with 

the corresponding 95% 
confidence intervals (CI) 

or sufficient information 

to calculate them for 
each alcohol exposure 

level, and (iv) reporting 

an association for at least 
three categories of 

alcohol consumption. 

When several reports 
were published on the 

same study, only the 

most recent and 
informative one was 

included. 

Search revealed 

540 

publications, of 
which 61 

independent 

studies (27 
cohort and 34 

case-control 

studies) were 
included in the 

meta-analysis 57 

reporting on 
incidence and 4 

on mortality. 

Final articles 

were selected 

based off of an 

analysis and 
quality measure 

of each article 

using predefined 
criteria.  

The RRs were 1.21 

[95% confidence 

interval (CI) 1.13–1.28] 
for moderate and 1.52 

(95% CI 1.27–1.81) for 

heavy (‡4 drinks/day) 
alcohol drinking. The 

RR for moderate 

drinkers, compared 
with non-/occasional 

drinkers, was stronger 

for men (RR = 1.24, 
95% CI 1.13–1.37) than 

for women (RR = 1.08, 

95% CI 1.03–1.13). 

For heavy drinkers, the 

association was 

stronger in Asian 
studies (RR = 1.81, 

95% CI 1.33–2.46). 

The dose–risk analysis 
estimated RRs of 1.07 

(95% CI 1.04–1.10), 

1.38 (95% CI 1.28–
1.50), and 1.82 (95% CI 

1.41–2.35) for 10, 50, 

and 100 g/day of 
alcohol, 

Statistically 

significant 

heterogeneity 
between studies for 

moderate and high 

alcohol doses, 
including open-

ended categories 

which could 
attribute to the 

variation in study 

design and quality. 
Type of alcoholic 

beverage and 

lifetime exposure to 

alcohol and 

drinking patterns 

also not included in 
the analysis. CRC 

risk not examined 

or compared with 
other modifying 

factors. Some 

degree of alcohol 
exposure 

misclassification 

evident.  

There is strong 

evidence to 

suggest an 
association 

between more 

than 1 average 
drink/day and 

colorectal 

cancer risk. 
Association 

increases with 

a dose-
response 

relationship as 

alcohol 

consumption 

increases. 
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Gorham, E.D., Garland, 

C.F., Garland, F. C., Grant, 
W. B., Mohr, S. B., Lipkin, 

M., …Holick, M.F. (2007). 

Optimal vitamin D status for 
colorectal cancer prevention: 

a quantitative meta-analysis. 

American Journal of 
Preventative Medicine; 

32(3):210-216.  

 

 

Meta-analysis: Is 

there additional 
evidence to support 

more explicit 

recommendations for 
the use of vitamin D 

to reduce CRC risk 

PubMed 

searched for 
relevant articles 

using search 

terms vitamin 
D, serum, meta-

analyses, 

optimum, 
prevention, 

colorectal, 

colon, rectal, 
cancer. 

Yes Inclusion criteria 

included articles 
published between 1966 

and 2005, if they were 

published in medical 
journals and included 

measures of association 

by quantile. 

A total of 5 

studies were 
identified and 

met the inclusion 

criteria 2 
investigating 

serum vit D 

levels with 
colorectal 

cancer, 2 

investigating vit 
D and distal 

colon and rectal 

cancer and 1 
study 

investigating vit 

D of colon 
cancer with a 

total sample of 

N=913.  

There was a 

downward linear 
gradient in risk of 

colorectal cancer with 

increasing serum 
25(OH)D in the meta-

analysis (R2=0.98, p 

for trend <0.0001) The 
odds ratios for the 

pooled data were, from 

lowest to highest 
quintile: 1.00, 0.82, 

0.66, 0.59, and 0.46 (p 

trend<0.0001). The 
pooled odds ratio for 

the highest quintile 

versus the lowest was 
0.49 (p=0.0001, 95% 

confidence interval, 

0.35– 0.68). A 50% 
lower risk of 

colorectal cancer was 

associated with a 
serum 25(OH)D 

level>33 ng/mL, 

compared to <12 
ng/mL. 

Serum vitamin D 

levels in 
individuals were 

not available for 

each study making 
estimates of risk 

for each quantile 

less accurate. 
Inability to account 

for confounding 

that may influence 
associations 

measured in each 

study and 
summarized in the 

analysis. 

While some 

results were 
inconclusive, 

evidence 

suggests the 
daily intake of 

1000-2000 

IU/day of 
vitamin D 

could reduce 

the incidence 
of colorectal 

cancer with 

minimal risk. 
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Howe, R. G., Benito, E., Castelleto, 
R., Cornee, J., Esteve, J., Gallagher, 

P. R., . . .Shu, Z. (1992). Dietary 

intake of fiber and decreased risk of 

cancers of the colon and rectum: 

Evidence from the combined 

analysis of 13 case-control studies. 
Journal of the National Cancer 

Institute; 84(24): 1887-1895. 

 

Is there additional evidence 
to support more explicit 

recommendation for the use 

of fiber for CRC prevention 

in existing nutrition 

guidelines 

Dietary[Title] 
AND 

intake[Title] 

AND fiber[Title] 

AND 

decreased[Title] 

AND risk[Title] 
AND 

cancers[Title] 

AND 
colon[Title] 

AND 

rectum[Title] 
AND 

Evidence[Title] 

AND 
combined[Title] 

AND 

analysis[Title] 
AND 13[Title] 

AND case-

control[Title] 
AND 

studies[Title] 

yes Inclusion criteria for 
the analysis included: 

The study must have 

been completed by 

1989, and it must 

have contained 

individual estimates 
of the consumption 

of the majority of the 

dietary factors of 
interest based on 

reasonably complete 

diet histories. 

Searches for all 
studies 

investigating 

case control 

studies of diet 

and fiber and 

completed by 
1989 were 

explored. Of the 

studies found 
only 13 

remained after 

accounting for 
inclusion 

criteria. 

Risk 
decreased as 

fiber intake 

increased; 

relative risks 

were 0.79, 

0.69, 0.63, 
and 0.53 for 

the four 

highest 
quintiles of 

intake 

compared 
with the 

lowest 

quintile 
(trend, P < 

.0001). The 

inverse 
association 

with fiber is 

seen in 12 of 
the 13 studies 

and is similar 
in magnitude 

for left- and 

right-sided 
colon and 

rectal cancers, 

for men and 

for women, 

and for 

different age 
groups 

Limitations to this 
analysis include the 

possibility of 

selection and 

information biases 

as well as 

confounding 
variables within 

reported diets all of 

which could affect 
analysis results. 

If the average 
fiber intake 

from food 

sources 

increased by 

13g/day there 

could be 
significant 

reduction in 

CRC risk and 
incidence 

within the U.S. 

IB 

 



124 

 

 

Citation Research 

Question (PICO 

question) 

Reproducible 

Search Strategy 

Appropriate 

Search 

Strategy 

Inclusion/Exclusion 

Criteria Presented 

Study Details 

Included 

Findings Limitations 

Disclosed 

Synthesis & 

Design 

Implications 

Strength 

& 

Quality 

Score 
Huncharek, M., Muscat, J., & 

Kupelnick, B. (2009). Colorectal 
cancer risk and dietary intake of 

calcium, vitamin D, and dairy 

products: a meta-analysis of 26,335 
cases from 60 observational studies. 

Nutrition and Cancer; 61(1):47-69. 

doi: 10.1080/01635580802395733. 

Is there additional 

evidence to support 
more explicit 

recommendation 

for the use of 
calcium for CRC 

prevention in 

existing nutrition 
guidelines? 

Databases 

searched 
included PubMed 

and Google 

Scholar. Search 
terms used 

included: colon, 

rectal, cancer, 
colorectal, 

calcium, 
protective, risk, 

effect, dietary, 

supplemental, 
intake, meta-

analyses, and 

epidemiologic. 

yes Rejected formats 

included animal 
studies, in vitro studies, 

review articles, letters 

to the editor, abstracts, 
and non-peer-reviewed 

articles. Eligibility 

criteria included 
published observational 

studies enrolling 
patients with 

histologically proven 

adenocarcinoma of 
colon/rectum in adult 

patients (i.e., age 18 yr 

or older); availability 

of data on exposures of 

interest including dairy 

products, dietary 
calcium, and/or vitamin 

D intake; availability of 

ORs or RRs with 95% 
confidence intervals 

(CIs) for each report or 

availability of raw data 
to calculate these 

parameters; and 

availability of data on 
outcome of interest 

including incident 

colorectal cancer or 
death from colorectal 

cancer. 

A MEDLARS 

search was 
conducted for 

English language 

literature 
published 

between 1966 

and 2007. The 
Cochrane 

database was 
also searched for 

relevant literature 

from 1966 to 
2003 using 

search terms 

dairy products, 
[calcium, 

dietary], dietary 

fats, vitamin D, 
and colon/rectal 

neoplasms. 

Initial search 
yielded 1,112 

citations of 

which 26 cohort 
and 34 case-

control studies 

enrolling 26,335 
CRC were used 

for the analysis. 

Mild inverse 

relationships 
were reported 

with intake of 

dietary calcium 
[RR = 0.76 

(95% CI = 

0.69–0.84); (Q 
= 12.64, P = 

0.70)] and for 
total calcium 

intake RR of 

0.77 (CI = 
0.72–0.82) for 

colorectal 

cancer risk. 

However 

reports between 

cohort and 
case-control 

studies varied 

considerably. 

The randomized trial 

design may be 
limited in its ability 

to address the study 

question. Due to 
study design 

limitations, further 

work is needed to 
clarify the influence 

of calcium intake on 
this disease process. 

Potential for 

confounding and 
biases are also 

important 

considerations when 

considering 

recommendations. 

High 

supplemental 
or dietary 

calcium intake 

may have a 
protective 

effect against 

tumors of the 
distal colon and 

rectal cancer. 
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Jin, M., Cai, 

S., Guo, J., 

Zhu, Y., Li, 

M., Yu, Y., 
…Chen, K. 

(2013). 

Alcohol 
drinking 

and all 

cancer 
mortality: a 

meta-

analysis. 
Annals of 

Oncology, 
Mar; 24(3), 

807-16. 

 

Meta-analysis: Is 

there additional 

evidence to support 

more explicit 
recommendations 

for the use of 

alcohol intake to 
reduce CRC risk 

Literature search 

carried out in 

PubMed with search 

terms used including: 
Alcohol, intake, 

consumption, 

drinking, cancer, 
colon, rectal, 

colorectal, meta-

analysis, 
recommendations, 

risk. 

Yes Case–control, case-

cohort, or cohort 

studies focused on the 

association of alcohol 
drinking with all cancer 

mortality; presenting 

the odds ratio, risk 
ratio, or hazard ratio 

estimates with the 

corresponding 95% 
confidence intervals 

(CIs) or sufficient data 

to calculate; 
non/occasional 

drinking as the 
reference category; and 

published in English up 

to April 2012 

Within PubMed, 

out of 857 

possible relevant 

publication only 
18 met 

eligibility 

criteria 17 
reporting on an 

association for 3 

categories of 
alcohol 

consumption 

and 1 showing 
associations 

between 
drinking vs. 

non-drinking. 

Quality of 
studies was 

measured 

independently 
by two separate 

reviewers and 

scores ranging 
from 0-10 were 

given to each 

study to indicate 

quality. 

For drinkers vs. 

non/occasional drinkers, 

significant differences were 

noted between studies with 
population-based (RR = 1.06, 

95% CI 1.02–1.11) and 

occupation-specific cohort 
(RR = 1.01, 95% CI 0.89–

1.14); and between studies 

with ≥ median (RR = 1.08, 
95% CI 1.02–1.14) and < 

median (RR = 1.02, 95% CI 

0.96–1.08) of quality score. A 
significant difference was 

also found between the 
former (RR = 1.32, 95% CI 

1.15–1.50) and current 

drinkers (RR = 1.06, 95% CI 
0.98–1.16). When compared 

with non/occasional drinkers, 

the average ethanol intake of 
12.5 g/day increased 6.2% of 

the risk of all cancer 

mortality for MF. While CRC 
risk increases following a 

dose-response relationship 

above 12.5g ethanol, men 

have notably higher risk than 

women with equal doses of 

alcohol. 

Studies 

heterogeneity was 

analyzed and 

included within the 
analysis. 

Publication bias 

analyzed using 
Egger’s and Begg’s 

tests. Potential 

confounding due to 
calculate estimates 

without 

adjustments of 
multivariate-

adjusted estimates; 
use of self-report 

questionnaires by 

most studies 
included; 

possibility of 

exposure 
misclassification as 

exposure doses 

were estimated . 

Large health risks with 

heavy drinking 

(greater than 50g/day) 

while benefits are seen 
with light drinking 

(less than 

12.5g/ethanol/day). 
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Kim, D. H., Smith-

Warner, S. A., 

Spiegelman, D., 
Yaun, S. S., 

Colditz, G. A., 

Freudenheim, J. L., 
. . .Hunter, D. J. 

(2010). Pooled 

analyses of 13 
prospective cohort 

studies on folate 

intake and colon 
cancer. Cancer 

Causes Control; 
21(11):1919-30. 

doi: 

10.1007/s10552-
010-9620-8.  

Meta-analysis: Is 

there additional 

evidence to support 
more explicit 

recommendations 

for the use of folate 
to reduce CRC risk 

PubMed and 

Google Scholar 

searched for 
relevant articles 

using search 

terms folate, 
folic acid, 

intake , meta-

analyses, 
optimum, 

prevention, 

colorectal, 
colon, rectal, 

cancer. 

Yes To be included studies must 

have had at least 50 incident 

colorectal cancer cases; (2) 
assessment of usual dietary 

intake; and (3) a validation 

study of the dietary 
assessment method or a 

closely related instrument. 

Exclusion criteria included 
studies that did not measure 

baseline folate levels and 

studies whose 
logetransformed energy 

intakes were beyond three 
standard deviations from the 

logetransformed mean intake 

of the baseline population of 
each study or who had a 

history of cancer (except non-

melanoma skin cancer) at 
baseline. 

Studies were 

gathered via 

database 
searches 

between 1980 

and 2000. 13 
studies 

comprised of 

725,134 
subjects met 

inclusion 

criteria and 
were included 

in the 
analysis.  

Pooled multivariate RRs (95% 

confidence interval [CI]) 

comparing the highest vs. lowest 
quintile of intake reported 0.92 

(95% CI 0.84-1.00, p-value, test for 

between-studies heterogeneity = 
0.85) for dietary folate and 0.85 

(95% CI 0.77-0.95, p-value, test for 

between-studies heterogeneity = 
0.42) for total folate. Results for 

total folate intake were similar in 

analyses using absolute intake 
cutpoints (pooled multivariate RR 

= 0.87, 95% CI 0.78-0.98, 
comparing ≥ 560 mcg/days vs. 

<240 mcg/days, p-value, test for 

trend = 0.009). When analyzed as a 
continuous variable, a 2% risk 

reduction (95% CI 0-3%) was 

estimated for every 100 μg/day 
increase in total folate intake. 

Data gathered 

was primarily 

through survey 
which may have 

included 

inaccuracies in 
reported folate 

intake. Since 

most subjects 
received their 

recommended 

folate from 
supplements 

there is a 
possibility that 

other 

components of 
the multivitamin 

contributed to a 

lower colon 
cancer risk. 

Higher folate 

intake >560 

mcg/day is 
modestly 

associated 

with reduced 
colon cancer 

risk. 
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Larsson, S. C., 

& Wolk, A. 

(2006). Meat 

consumption and 

risk of colorectal 
cancer: a meta-

analysis of 

prospective 
studies. 

International 

Journal of 
Cancer; 

119(11):2657-

64. 

Meta-analysis: Is 

there additional 

evidence to support 

more explicit 

recommendations 
for the intake of red 

and processed meats 

to improve CRC 
imprecise 

recommendations 

suggesting the 
limitation of red and 

processed meats 

intake. 

PubMed searched for 

meta-

analyses/systematic 

reviews with search 

terms including red, 
meat, processed, colon, 

rectal, colorectal, 

cancer, risk, incidence, 
epidemiological, and 

consumption 

Yes Inclusion criteria 

included: use a 

prospective study 

design and provide 

relative risks with 
corresponding 

confidence intervals or 

data to calculate them 
of the association of 

red or processed meats 

consumption with 
incidence and mortality 

from colon, rectal or 

colorectal cancer. 
Exclusion included 

studies reporting 

results only for total 
meat including fish or 

chicken.  

Studies were 

identified 

searching 

MEDLINE for 

literature published 
in any language 

from 1966 through 

2006 using the 
search terms meat, 

foods, diet, 

colorectal, colon, 
rectal, cancer, 

neoplasm, 

prospective, cohort 
and exploded 

variants. Out of 23 

possibilities 18 
were included in 

the analyses.  

Prospective studies on 

processed meat consumption 

(7,903 cases). The summary 

relative risks (RRs) of 

colorectal cancer for the 
highest vs. the lowest intake 

categories were 1.28 (95% 

confidence interval (CI) 5 
1.15–1.42) for red meat and 

1.20 (95% CI 5 1.11–1.31) 

for processed meat. The 
estimated summary RRs were 

1.28 (95% CI 5 1.18–1.39) 

for an increase of 120 g/day 
of red meat and 1.09 (95% CI 

5 1.05–1.13) for an increase 

of 30 g/day of processed 
meat. 

Possibility of 

confounding as 

potential 

explanation for 

the observed 
associations. 

Imprecise 

measurements of 
meat 

consumption. 

Categorization of 
exposures may 

bias the relative 

risk toward or 
away from null 

value. Possibility 

of publication 
bias 

Consumption 

of red meat and 

processed meat 

was positively 

associated with 
risk of both 

colon and rectal 

cancer, 
although the 

association 

with red meat 
appeared to be 

stronger for 

rectal cancer. 
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Lee, J. E., Li, H., 

Chan, A. T., 

Hollis, B. W., 
Lee, I. M., 

Stampfer, M. J., . 

. .Ma, J. (2011). 
Circulating 

levels of vitamin 

D and colon and 
rectal cancer: the 

Physicians' 

Health Study and 
a meta-analysis 

of prospective 

studies. Cancer 
Prevention 

Research; 

4(5):735-43. doi: 
10.1158/1940-

6207.CAPR-10-

0289.  
 

Meta-analysis: Is 

there additional 

evidence to support 
more explicit 

recommendations 

for the use of 
vitamin D to reduce 

CRC risk 

Search of 

PubMed 

database and 
search terms 

used included: 

vitamin D, 
circulating and 

colon and rectal 

and colorectal 
and prevention 

and colorectal 

and cancer. 

Yes Inclusion criteria 

restricted articles to 

human studies 
published in English 

language.  

PubMed database was 

searched for articles 

between 1966 to 2010 
using terms (vitamin 

[MeSH] and "vitamin 

D" or "25-
hydroxyvitamin D") and 

("cohort" or "case-

control" or "case-
cohort" or 

"epidemiology") and 

("cancer"). References 
of articles were also 

examined from 

publications discovered 

to identify further 

studies. After 

accounting for inclusion 
criteria, of 9 studies only 

7 were used for the 

analyses. Another 7 
were used from the 

Physicians Health Study 

for a total of N=14. 

A significant 

inverse 

association for 
colorectal 

cancer (OR ¼ 

0.66; 95% CI, 
0.54–0.81), 

comparing top 

versus bottom 
quantiles of 

circulating 

25(OH)D 
levels. The 

inverse 

association was 

stronger for 

rectal cancer 

(OR ¼ 0.50 for 
top versus 

bottom 

quantiles; 95% 
CI, 0.28–0.88) 

than colon 

cancer (OR ¼ 
0.77; 95% CI, 

0.56–1.07; P 

value for 
difference 

between colon 

and rectal 
cancer ¼ 0.20). 

Vitamin D levels drawn 

only during 

summer/autumn months 
which could influence 

results and meaningful 

associations. Possibility 
of laboratory 

measurement error or 

misclassification of 
baseline vitamin D levels. 

Also the change in vit D 

levels due to certain 
lifestyle factor 

modification during 

follow up period or 

influence of multivitamin. 

Hard to account/measure 

for different forms and 
levels of vitamin D 

intake/exposure. Only one 

baseline measure of 
vitamin D available in 

studies which wouldn’t 

allow for long term 
examination.  

Findings suggest slight 

inverse association 

between circulating 25 
(OH) D levels and 

rectal cancer. But 

overall no significance 
influence was noted 

for serum vitamin D 

levels and CRC. 
Monitoring and 

maintaining vitamin D 

levels may be 
beneficial in CRC risk. 
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Magalhães, B., 

Peleteiro, B., & 

Lunet, N. (2012). 
Dietary patterns and 

colorectal cancer: 

systematic review 
and meta-analysis. 

European Journal of 

Cancer Prevention; 
21(1):15-23. doi: 

10.1097/CEJ.0b013e

3283472241. 

Meta-analysis: Is 

there additional 

evidence to 
support more 

explicit 

recommendations 
for the use of 

specific dietary 

patterns to reduce 
CRC risk  

impact[Title] 

AND 

dietary[Title] 
AND 

lifestyle[Title] 

AND risk[Title] 
AND 

factors[Title] 

AND risk[Title] 
AND 

colorectal[Title] 

AND 
cancer[Title] 

AND meta-

analysis 

Yes Inclusion criteria: 

English language, 

studies evaluating 
the association 

between dietary 

patterns defined a 
pasteriori and 

colorectal cancer 

were considered 
eligible for the 

review 

Eight cohort and 

eight case-control 

studies defining 
patterns through 

factory analyses were 

included in this 
review. Meta-

analyses was 

conducted for 3 
primary dietary 

patters generated 

using factory and 
cluster analysis 

included: Drinker, 

Healthy, and 

Western. Of 575 

potential articles only 

16 were included 
after applying 

inclusion and 

exclusion criteria (8 
cohorts and 8 case 

control studies). Of 

these 9 aricles 
provided estimates 

on risk of CRC, 11 

provided estimates 
on risl of colon 

cancer, 6 provided 

estimate on risk of 
proximal colon 

cancer, 6 provided 

estimates on risk of 
distal colon cancer 

and 6 provided 

estimates on rectal 
cancer. 

Drinker pattern,’ characterized by 

high alcohol consumption (CC: 

RRcombined =0.96, 95% CI: 0.82–
1.12, I2 = 0.6%; RC: 

RRcombined= 0.83, 95% CI: 0.47–

1.45, I2 = 65.1%); 
(ii) ‘healthy,’ characterized by high 

fruit/vegetables consumption (CC: 

RRcombined = 0.80, 95% CI: 
0.70–0.90, I2 = 55.1%; RC: 

RRcombined= 1.02, 95% CI: 0.89–

1.17, I2 = 10.8%); (iii) ‘western,’ 
characterized by high 

red/processed meat consumption 

(CC: RRcombined= 1.29, 95% CI: 

1.13–1.48, I2 = 31.7%; RC: 

RRcombined =1.13, 95% CI: 0.92–

1.39, I2 = 40.6%). Summary 
estimates for proximal and distal 

CC were similar. 

Limitations 

include 

methodological 
heterogeneity. 

The definition and 

use of 3 dietary 
patterns, lack of 

evidence. 

The risk of 

colorectal 

cancer 
increases with 

patterns 

characterized 
by high intake 

of red and 

processed 
meats and 

decreases with 

those labelled 
as healthy.  
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Norat, T., 

Lukanova, A., 
Ferrari, P., & 

Riboli, E. (2002). 

Meat consumption 
and colorectal 

cancer risk: dose-

response meta-
analysis of 

epidemiological 
studies. 

International 

Journal of Cancer; 
98(2):241-56. 

 

Meta-analysis: Is 

there additional 
evidence to support 

more explicit 

recommendations 
for the intake of red 

and processed meats 

to improve CRC 
imprecise 

recommendations 
suggesting the 

limitation of red and 

processed meats 
intake. 

PubMed searched for 

meta-
analyses/systematic 

reviews with search 

terms including red, 
meat, processed, colon, 

rectal, colorectal, 

cancer, risk, incidence, 
epidemiological, and 

consumption  

Yes The criteria for 

inclusion of 
epidemiological studies 

were: case control or 

cohort studies 
evaluating the 

relationship between 

total meat, red meat or 
processed meat and 

colon, rectal or 
colorectal cancer risk; 

in males, females or in 

both sexes combined; 
with incidence or 

mortality as the 

endpoint; providing the 

information required 

for the statistical 

analysis; published in 
English between 1973 

and 1999 and 

referenced in the 
Medline database 

(National Library of 

Medicine, Washington, 
DC). 

The Medline/PubMed 

database Besides the 
MEDLINE search, we 

systematically examined 

the list of references in the 
identified articles. Thirty-

four cas-control studies and 

14 cohort studies were 
identified. Fourteen were 

carried out in Europe, 11 in 
the USA, 3 in Japan, 2 in 

Australia, and 1 in each in 

Canada, China, Singapore, 
and Argentine. Nine out of 

the 14 cohort studies were 

conducted in USA, 2 of 

which were based on 

Adventist Populations. 

Four cohorts were 
European and 1 was 

Japanese. Twenty-two of 

the case-control studies 
reported results on colon 

cancer risk, but only 16 

provided also results on 
rectal cancer risk. Twelve 

studies reported the results 

for the 2 sites combined 
and not separately for 

colon and rectum. Ten case 

control studies gave the 
results separately for men 

and women and 2 case-

control studies were carried 
out only in men. 

High intake of red 

meat, and 
particularly of 

processed meat, 

was associated 
with a moderate 

but significant 

increase in 
colorectal cancer 

risk. Average RRs 
and 95% 

confidence 

intervals (CI) for 
the highest 

quantile of 

consumption of 

red meats were 

1.35 (CI: 1.21–

1.51) and of 
processed meat, 

1.31 (CI: 1.13–

1.51). The RRs 
estimated by log-

linear dose-

response analysis 
were 1.24 (CI: 

1.08–1.41) for an 

increase of 120 
g/day of red meat 

and 1.36 (CI: 

1.15–1.61) for 30 
g/day of processed 

meat. 

Calculations of 

population 
attributable risks 

for diet has 

specific 
methodological 

limitations 

especially 
inexplicit 

exposure level 
and the 

association with 

cancer risk. Use 
of approximations 

for cancer risk 

according to 

approximate of 

meats intake. 

Lack of sufficient 
sample to 

establish 

generalizable 
estimates. 

The high intake 

or red and 
processed meats 

are associated 

with significant 
risk of 

colorectal 

cancer. If 
average 

red/processed 
meats intakes 

were reduced 

colorectal 
cancer risk 

could decrease. 
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Park, Y., Hunter, 

D. J., 
Spiegelman, D., 

Bergkvist, L., 

Berrino, F., Van 
den Brandt, P. 

A., . . . Smith-

Warner, S. A. 
(2005). Dietary 

fiber intake and 
risk of colorectal 

cancer: A pooled 

analysis of 
prospective 

cohort studies. 

Journal of the 
American 

Medical 

Association; 
294(22):2849-

57. 

 

Is there additional 

evidence to support 
more explicit 

recommendation 

for the use of fiber 
for CRC prevention 

in existing nutrition 

guidelines 

(("dietary fibre"[All Fields] 

OR "dietary fiber"[MeSH 
Terms] OR ("dietary"[All 

Fields] AND "fiber"[All 

Fields]) OR "dietary fiber"[All 
Fields]) AND intake[All 

Fields] AND ("risk"[MeSH 

Terms] OR "risk"[All Fields] 
OR "risk of"[All Fields]) AND 

("colorectal 
neoplasms"[MeSH Terms] OR 

("colorectal"[All Fields] AND 

"neoplasms"[All Fields]) OR 
"colorectal neoplasms"[All 

Fields] OR ("colorectal"[All 

Fields] AND "cancer"[All 

Fields]) OR "colorectal 

cancer"[All Fields])) AND 

(pooled[All Fields] AND 
("analysis"[Subheading] OR 

"analysis"[All Fields]) AND 

("longitudinal studies"[MeSH 
Terms] OR ("longitudinal"[All 

Fields] AND "studies"[All 

Fields]) OR "longitudinal 
studies"[All Fields] OR 

"prospective"[All Fields]) 

AND ("cohort studies"[MeSH 
Terms] OR ("cohort"[All 

Fields] AND "studies"[All 

Fields]) OR "cohort 
studies"[All Fields])) 

yes Inclusion Criteria: (1) at 

least 50 incident colorectal 
cancer cases; (2) 

assessment of usual dietary 

intake; (3) completion of a 
validation study of the 

dietary assessment method 

or a closely related 
instrument; and (4) 

assessment of dietary fiber 
intake. Studies including 

men and women6,18,19 were 

separated into sex-specific 
cohorts. Exclusion Criteria: 

In addition to applying the 

exclusionary criteria used 

by each study, we also 

excluded individuals from 

the analyses who had a 
history of cancer other than 

nonmelanoma skin cancer 

at baseline and who 
reported implausible energy 

intakes (beyond 3 SDs from 

the study-specific loge-
transformed mean energy 

intake). 

Study was 

established to 
summarize the 

association 

between dietary 
factors and risk 

of cancers. 

Methodology 
included dietary 

and Nondietary 
assessment, case 

ascertainment, 

and statistical 
analysis.  

For comparison 

of the highest vs 
lowest study- and 

sex-specific 

quintile of dietary 
fiber intake, a 

significant 

inverse 
association was 

found in the age-
adjusted model 

(pooled RR = 

0.84; 95% 
confidence 

interval [CI], 

0.77-0.92). 

However, the 

association was 

attenuated and no 
longer 

statistically 

significant after 
adjusting for 

other risk factors 

(pooled 
multivariate RR 

= 0.94; 95% CI, 

0.86-1.03). 

Several limitations 

are noted including 
measurement error of 

fiber intake because 

of errors in estimating 
and reporting their 

consumption of fiber-

containing foods. 
Also a single 

assessment of dietary 
fiber intake in our 

analysis may not 

reflect long-term 
usual intake as 

accurately as using 

repeated 

measurements of 

dietary intake during 

follow-up. Because 
dietary fiber intake 

was assessed only at 

baseline, we also 
could not examine the 

effects of dietary fiber 

intake during earlier 
life periods (eg, 

childhood or young 

adulthood) or lifelong 
fiber intake on risk of 

colorectal cancer.  

While initial 

analysis of 
high amounts 

of dietary 

fiber intake 
reported 

inverse 

associations 
with CRC, 

after 
accounting for 

other dietary 

factors that 
association 

was lost. 

 

IB 
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Sanjoaquin, M. A., 

Allen, N., Couto, 

E., Roddam, A. W., 
and Key, T. J. 

(2005). Folate 

intake and 
colorectal cancer 

risk: a meta-

analytical approach. 
International 

Journal of Cancer; 

13(5):825-8. 
 

Meta-analysis: Is 

there additional 

evidence to support 
more explicit 

recommendations 

for the use of folate 
to reduce CRC risk 

(("folic 

acid"[MeSH 

Terms] OR 
("folic"[All Fields] 

AND "acid"[All 

Fields]) OR "folic 
acid"[All Fields] 

OR "folate"[All 

Fields]) AND 
intake[All Fields] 

AND ("colorectal 

neoplasms"[MeSH 
Terms] OR 

("colorectal"[All 

Fields] AND 

"neoplasms"[All 

Fields]) OR 

"colorectal 
neoplasms"[All 

Fields] OR 

("colorectal"[All 
Fields] AND 

"cancer"[All 

Fields]) OR 
"colorectal 

cancer"[All Fields]) 

AND ("risk"[MeSH 
Terms] OR 

"risk"[All Fields])) 

AND (meta-
analytical[All 

Fields] AND 

approach.[All 
Fields]) 

Yes Inclusion criteria 

included 

published English-
language articles 

that provided 

estimates of risk 
(with 95% 

confidence 

intervals) of 
cancer of the 

colon and/or 

rectum in relation 
to dietary or total 

folate intake. 

Seven cohort studies and 9 

case-control studies were 

included in the meta-
analysis after accounting 

for inclusion criteria. Four 

cohort studies and 3 case-
control studies presented 

information on total folate 

intake as a measure of 
exposure. Two cohort 

studies and 4 case-control 

studies presented RRs 
adjusted for fiber while 4 

cohort studies and 1 case-

control presented RRs 

adjusted for other vitamins. 

Folate intake ranged from 

<103ug/day to more than 
422ug/day for dietary 

folate and <188 to more 

than 2,430ug/day for total 
folate.  

The association 

between folate 

consumption and 
colorectal cancer risk 

was stronger for dietary 

folate (folate from 
foods alone; relative 

risk for high vs. low 

intake _ 0.75; 95% CI _ 
0.64–0.89) than for 

total folate (folate from 

foods and supplements; 
relative risk for high vs. 

low intake _ 0.95; 95% 

CI _ 0.81–1.11) and 

there was no significant 

heterogeneity between 

studies. There was 
significant 

heterogeneity between 

case-control studies. 
These results offer 

some support for the 

hypothesis that folate 
has a small protective 

effect against colorectal 

cancer but confounding 
by other dietary factors 

cannot be ruled out. 

Confounding of 

other diet related 

variables were 
considered. 

Strong evidence 

of heterogeneity 
between case-

control studies 

also limiting 
reported 

associations 

between folate 
intake and colon 

cancer. Also the 

study recognized 

the possibility of 

measurement 

error as different 
forms of folate  

This analysis 

provides some 

evidence to 
support 

relatively high 

folate 
consumption is 

associated with 

a decrease in the 
risk of CRC, 
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Smolińska, K., & Paluszkiewicz, 

P. (2010). Risk of colorectal 

cancer in relation to frequency 
and total amount of red meat 

consumption. Systematic review 

and meta-analysis. Archives of 
Medical Science; 6(4):605-10. 

doi: 10.5114/aoms.2010.14475 

Meta-analysis: Is there 

additional evidence to 

support more explicit 
recommendations for 

the intake of red and 

processed meats to 
improve CRC 

imprecise 

recommendations 
suggesting the 

limitation of red and 

processed meats 
intake. 

The search was 

done using the 

following 
keywords: (red 

meat OR minced 

meat OR ham 
OR bacon OR 

sausages OR 

lifestyle OR 
diet) AND 

(colorectal 

cancer OR colon 
cancer OR rectal 

cancer OR 

colorectal 

neoplasm OR 

colon neoplasm 

OR rectal 
neoplasm) 

Yes  Studies initially 

included if they 

considered the 
influence of red 

meat intake in 

colorectal cancer 
formation, if studies 

results were 

supported by 
calculated variables 

RR and or 95% 

confidence 
intervals. Exclusion 

of articles if lacked 

data referring to 

total red meat 

intake. 

MEDLINE, PubMed, 

Scopus, Embase, 

CancerLit, Google 
Scholar and Cochrane 

Library databases 

searched for relevant 
literature up to 2009. 

Primary search 

identified 290 records, 
of those 22 were 

included in the 

analyses after 
evaluated using 

inclusion/exclusion 

criteria.  

Twenty-two studies 

fulfilled the 

established criteria. 
A meta-analysis 

confirmed the 

carcinogenic effect 
of the consumption 

of over 50 g of red 

meat per day for the 
colon (relative risk 

1.21, 1.07-1.37) but 

not for the rectum 
(relative risk 1.30, 

0.90-1.89). Red 

meat intake more 

frequently than once 

a day can induce 

both colonic 
(relative risk 1.37, 

1.09-1.71) and rectal 

cancer (relative risk 
1.43, 1.24-1.64). 

Possibility of 

variable 

confounding 
included with 

high meat 

consumption 
may influence 

association and 

risk,  

Red meat 

intake is 

associated with 
increased CRC 

risk. However 

frequency of 
red meat 

consumption 

rather than 
total amount of 

consumed 

meat is 
associated with 

a higher CRC 

risk. 
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Weingarten, M. A., Zalmanovici, A., & 

Yaphe, J. (2008). Dietary calcium 
supplementation for preventing colorectal 

cancer and adenomatous polyps. 

Cochrane Database Systematic Review; 
(1):CD003548. doi: 

10.1002/14651858.CD003548.pub4.  

 

Is there additional 

evidence to 
support more 

explicit 

recommendation 
for the use of 

calcium for CRC 

prevention in 
existing nutrition 

guidelines? 

Search included 

several databases 
including PubMed 

and used search 

terms: calcium and 
chemoprevention 

and prevention and 

colon and rectum 
and colorectal and 

cancer and 
supplemental and 

dietary and meta-

analysis and 
systematic review. 

yes Randomised 

controlled trials of the 
effects of dietary 

calcium on the 

development of 
colonic cancer and 

adenomatous polyps in 

humans are reviewed. 
Studies of healthy 

adults and studies of 
adults at higher risk of 

colon cancer due to 

family history, 
previous adenomatous 

polyps, or 

inflammatory bowel 

disease were 

considered; data from 

subjects with familial 
polyposis coli are 

excluded. The primary 

outcomes were the 
occurrence of colon 

cancer, and occurrence 

or recurrence of any 
new adenomas of the 

colon. Secondary 

outcomes were any 
adverse event that 

required 

discontinuation of 
calcium 

supplementation, and 

drop-outs before the 
end of the study 

We searched 

the Cochrane 
Controlled 

Trials 

Register, the 
Cochrane 

Colorectal 

Cancer 
Group 

specialised 
register, 

MEDLINE, 

Cancerlit , 
and Embase, 

to December 

2009. The 

reference 

lists of 

identified 
studies were 

inspected for 

further 
studies, and 

the review 

literature was 
scrutinized. 

Although the 

evidence from two 
RCTs suggests 

that calcium 

supplementation 
might contribute 

to a moderate 

degree to the 
prevention of 

colorectal 
adenomatous 

polyps, this does 

not constitute 
sufficient evidence 

to recommend the 

general use of 

calcium 

supplements to 

prevent colorectal 
cancer. 

Possibility of 

variable 
confounding 

included with 

calcium intake 
that may 

influence 

association and 
risk, also 

significant 
heterogeneity 

between 

studies used. 

High intake of 

dietary and 
supplementary 

calcium may 

reduce risk for 
colorectal 

cancer. 
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Yin, L., Grandi, N., 

Raum, E., Haug, U., 

Arndt, V., & Brenner, 
H.(2009). Meta-

analysis: longitudinal 

studies of serum 
vitamin D and 

colorectal cancer risk. 

Alimentary 
Pharmacology & 

Therapeutics; 

30(2):113-125. doi: 
10.1111/j.1365-

2036.2009.04022.x.  

 

Meta-analysis: Is 

there additional 

evidence to support 
more explicit 

recommendations for 

the use of vitamin D 
to reduce CRC risk 

("meta-analysis"[Publication 

Type] OR "meta-analysis as 

topic"[MeSH Terms] OR 
"meta-analysis"[All Fields]) 

AND (("longitudinal 

studies"[MeSH Terms] OR 
("longitudinal"[All Fields] 

AND "studies"[All Fields]) 

OR "longitudinal studies"[All 
Fields]) AND ("serum"[MeSH 

Terms] OR "serum"[All 

Fields]) AND ("vitamin 
d"[MeSH Terms] OR "vitamin 

d"[All Fields] OR 

"ergocalciferols"[MeSH 

Terms] OR 

"ergocalciferols"[All Fields]) 

AND ("colorectal 
neoplasms"[MeSH Terms] OR 

("colorectal"[All Fields] AND 

"neoplasms"[All Fields]) OR 
"colorectal neoplasms"[All 

Fields] OR ("colorectal"[All 

Fields] AND "cancer"[All 
Fields]) OR "colorectal 

cancer"[All Fields]) AND 

("risk"[MeSH Terms] OR 
"risk"[All Fields])) 

Yes Inclusion criteria 

included human 

studies, original 
studies, prospective-

cohort or nested 

case-control studies 
assessing the 

association between 

serum levels of 
25(OH)D and CRC 

incidence and 

mortality completed 
between 1966 and 

2005.  

Relevant studies 

were acquired by 

systematic search 
of several 

databases 

including Ovid 
Medline, Embase 

and ISI Web of 

Knowledge and 
via cross –

referencing. Due 

to the 
heterogeneity of 

studies in 

categorizing 

serum vitamin D 

levels, all results 

were recalculated 
for an increase of 

serum vit D by 

20 mg/mL. After 
accounting for 

inclusion and 

exclusion criteria, 
8 original articles 

were included 6 

on colorectal 
cancer and 

incidence, 6 on 

colorectal cancer 
incidence only 

and 4 on rectal 

cancer (incidence 
only).  

In meta-

analyses, 

summary 
ORs (95% 

confidence 

intervals) for 
the incidence 

of CRC, 

colon cancer 
and rectal 

cancer 

associated 
with an 

increase of 

25(OH)D by 

20 ng⁄mL 

were 0.57 

(0.43–0.76), 
0.78 (0.54–

1.13) and 

0.41 (0.11–
1.49). 

Strong evidence of 

statistical 

heterogeneity 
evident across 

studies. Length of 

vitamin D 
supplementation for 

individual studies 

may have been too 
short to detect 

possible impact. 

Also confounding by 
protective factors 

including physical 

activity and good 

diet. Serum vitamin 

D levels in 

individuals were not 
available from each 

study. Meta-analysis 

was limited overall 
by the insufficient 

data provided by 

individual studies. 
Lastly publication 

bias due to the low 

number of relevant 
studies 

Reports suggest 

that serum 25(OH) 

D is inversely 
related to CRC 

(specifically rectal 

cancer) risk when 
comparing those 

with lowest serum 

25(OH) D levels 
to those with the 

highest 

IB 
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Yusof AS, Isa ZM, Shah SA. Dietary patterns and risk 

of colorectal cancer: a systematic review of cohort 

studies (2000-2011). Asian Pac J Cancer Prev. 
2012;13(9):4713-7. Review. PubMed PMID: 

23167408. 

DOI:http://dx.doi.org/10.7314/APJCP.2012.13.9.4713 

Systematic 

Review: Is there 

additional 
evidence to 

support more 

explicit 
recommendations 

for the use of 

specific dietary 
patterns to reduce 

CRC risk  

Dietary 

patterns, 

habits; diet; 
colorectal 

cancer; factory 

analysis;  

Yes Inclusion 

criteria 

included 
human 

studies 

written in 
English 

language 

from 2000-
2011. 

A total of 17 

articles 

initially 
gathered for 

the review of 

which 6 were 
included in 

the analyses. 

The other 11 
articles were 

excluded 

because they 
were case 

control 
studies, 

review 

articles, and 
articles 

related to 

colon and 
rectal 

cancers 

separately. 
Studies 

included 

were 
published 

between 

2000-2008, 
and were 

conducted in 

Sweden (1 
article), 

United States 

(3 articles), 
France (1 

article) and 

Singapore (1 
article).  

 The dietary pattern 

identified to be 

protective against CRC 
was healthy, prudent, 

fruits and vegetables, 

fat reduced/diet foods, 
vegetables/fish/poultry, 

fruit/wholegrain/dairy, 

healthy eating index 
2005, alternate healthy 

eating index, 

Mediterranean score 
and recommended food 

score. An elevated risk 
of CRC was associated 

with Western diet, pork 

processed meat, 
potatoes, traditional 

meat eating, and 

refined grain pattern. 

Difficulty 

identifying and 

establishing a 
quantitative 

method to identify 

specific eating 
patterns. Poor 

generalizability 

due to small 
sample sizes, and 

dietary pattern 

analyses considers 
overall diet rather 

than single 
food/nutrient, 

results/associations 

cannot be 
interpreted to 

specific foods 

within dietary 
patterns alone. 

 The Western 

dietary 

pattern which 
mainly 

consists of 

red and 
processed 

meat and 

refined grains 
is associated 

with an 

elevated risk 
of 

development 
of CRC. 

Protective 

factors 
against CRC 

include a 

healthy or 
prudent diet, 

consisting of 

vegetables, 
fruits, fish 

and poultry. 

IVB 
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APPROVAL LETTER FROM CENTRAL UTAH CLINIC IN PAYSON 

 

Central Utah Clinic Consent for Aaron Dykstra 

 

The intent of this consent form is to formally allow Aaron Dykstra associated with the University 

of Arizona, to solicit and survey providers practicing at the Payson Family Medicine location of 

Central Utah Clinic. It is expected that this solicitation and survey will be conducted in a timely 

manner, with the least negative impact on the providers schedule as possible. With all meetings 

being pre-arranged and approved. The solicitation and survey shall begin no sooner than the full 

execution of this agreement, and shall extend no longer than 90 days. Investigator assumes full 

responsibility of the study to ensure all federal and state regulations have been met and are 

adhered too. It is further the responsibility of the investigator to ensure each provider 

participating in the survey is accurately and adequately represented. Investigator shall be liable 

for and agrees all PHI will be properly protected and complete compliance with all HIPPA 

standards will be met pertaining to this study. 

 

Chris Crockett 
Ancillary Division Administrator 
Central Utah Clinic 

801-429-8162 
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APPROVAL LETTER FROM UTAH’S NURSE PRACTITIONERS 

 

 
 

March 12, 2014 

 

To Whom It May Concern: 

 

Utah Nurse Practitioners agrees to allow Aaron Dykstra to recruit Family Nurse Practitioners for 

a survey related to nutritional guidelines and the prevention of colon cancer at the 21
st
 Annual 

Utah Nurse Practitioner Pharmacology Conference to be held in Midway, UT on May 16-17, 

2014. 

 

Sincerely, 

 

Jared D. Johnson, DNP, ACNP-BC 

President, Utah Nurse Practitioners 
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RECRUITMENT SCRIPT 

 

Dear Provider, 

 

My name is Aaron Dykstra. I am a doctoral nursing student at the University of Arizona. 

I am conducting research in order to learn more about provider’s use of nutrition guidelines for 

colorectal cancer prevention in practice. My research will involve surveying MDs, DOs, and 

FNPs who are providing health care services in family practice clinics. I am interested in 

learning what specific nutrition prevention guidelines are used in practice, to what extent dietary 

recommendations are endorsed by providers, to define the barriers for the translation and 

implementation of dietary recommendations and to determine what practice tools may improve 

application of nutrition recommendations in primary practice. The study will only comprise of 1 

survey which will take approximately 15 minutes to complete. All responses will be completely 

anonymous. The survey will take place either the end of May or in the beginning of June. All 

participating providers would receive the appropriate information and forms (legal/ethical) 

required prior to participating in the survey. For more information please feel free to contact me 

with the information provided below. 

Sincerely, 

 

Aaron Dykstra 

Email-aarondykstra2@hotmail.com  

Phone-(cell) 801-669-7334 
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INITIAL EMAIL CORRESPONDENCE WITH UTAH’S NURSE PRACTITIONER GROUP 

 

 

From: aarondykstra2@hotmail.com 

To: pennykaye@hotmail.com 

Subject: Referral from Dana Freborne 

Date: Fri, 21 Feb 2014 17:04:17 +0000 

 

Penny, my name is Aaron Dykstra and I was referred to you by Dana Freborne. I am a DNP 

student through the University of Arizona and am in the process of finishing my final project. As 

part of my research project I am going to survey a group of providers (MDs, FNPs, PAs) to 

inquire about their knowledge, use and barriers to translate and implement nutrition guidelines 

for the primary prevention of colorectal cancer. I am trying to sample between 10-15 FNPs as 

part of the survey and was told by Dana that you might have some ideas on how to gather 10-15 

FNP recruits. The survey will take a maximum of 15 minutes to complete and will occur either 

the end of May or in the beginning of June. Dana mentioned that the Utah Nurse Practitioners are 

holding a pharmacology conference in May and that you might know who the person in charge is 

to see if I could distribute recruitment pamphlets or have them available at the conference. I am 

new to the recruiting process so any information would be extremely helpful in this process. If 

you have additional questions or concerns please feel free to email or contact me by phone. 

Thank you for your time and consideration. 

 

Sincerely, 

 

Aaron Dykstra 

Email-aarondykstra2@hotmail.com 

Phone-801-669-7334 
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INITIAL EMAIL CORRESPONDENCE WITH CENTRAL UTAH CLINIC IN PAYSON 

 

To: cnelson@centralutahclinic.com 

From: aarondykstra2@hotmail.com 

Subject: RE: Question about Provider Survey 

Date: Tue, 4 Mar 2014 17:40:21 +0000 

 

Cindy, my name is Aaron Dykstra, I am a DNP student through the University of Arizona and 

am in the process of finishing my final project. As part of my research project I am going to 

survey a group of providers (MDs, FNPs, PAs) to inquire about their knowledge, use and barriers 

to translate and implement nutrition guidelines for the primary prevention of colorectal cancer. I 

am trying to sample between 10-15 FNPs as part of the survey. The survey will take a maximum 

of 15 minutes to complete and will occur either the end of May or in the beginning of June. I was 

wondering if I could use your clinic as a location to recruit survey your providers. I am new to 

the recruiting process so any information would be extremely helpful. If you have additional 

questions or concerns please feel free to email or contact me by phone. Thank you for your time 

and consideration. 

 

Sincerely, 

 

Aaron Dykstra 

Email:aarondykstra2@hotmail.com  

Phone: 801-669-7334 
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APPENDIX E: 

PROVIDER SURVEY
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STUDY ON PRIMARY CARE PROVIDER’S NUTRITION PREVENTION PRACTICES FOR COLORECTAL 

CANCER INCLUDING ROLES, ATTITUDES AND BARRIERS. 

The purpose of this study is to determine a) how colorectal cancer nutrition prevention guidelines 
are used in practice by primary providers including to what extent dietary recommendation are endorsed by 
primary care providers, b) to define the barriers to implementation of dietary recommendations and c) to 
determine what practice tools may be required to improve translation and implementation of nutrition 
recommendations for colorectal cancer prevention in primary care. If you choose to participate in the study 
your participation is voluntary. You may refuse or discontinue your participation in this study at any time 
without penalty. 
 

 

A. First we would like to ask a few questions about you 

 
1. What year did you graduate from medical school or Nurse Practitioner Program? ______ 
 
2. How old are you? _____ 
 
3. Do you practice full time (minimum 40 hours per week)?  

 Yes 

 No 

4. What is your gender?  

 Male 

 Female 
 
5. How do you describe your racial or ethnic background? (Check one box) 

 American Indian or Alaska Native  

 Asian  

 Black or African-American  

 Native Hawaiian/Pacific Islander  

 Multi-ethnic  

 White  

 Other:________________________________________________________________ 
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B. Now we would appreciate some information about your practice 

 
6. What is your specialty? 

 Internal Medicine 

 Family Medicine 

 General Practice 

 Other:_______________ 
 
7. In what city is your practice?______________________ 
 
8. Which category best describes your primary practice setting? (Check one box)  

 Physician-owned practice  

 Group or staff model HMO  

 Private hospital or clinic  

 Community health center  

 University practice  

 VA/Military hospital or clinic  

 Public Health/Indian Health hospital or clinic  

 Other (describe)___________________________________ 
 
9. How many physicians are in your primary practice setting? ____________  
 
10. Is this a single-specialty or multi-specialty practice?  

 Single-specialty  

 Multi-specialty 
 
11. During a typical week, approximately how many patients do you see in an outpatient setting? 

_______________  

12. Approximately what percentage of your patients are 50 years of age or older? _______________ 
 
13. Approximately what percentage of those patients is Male? _________________ 
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C. Colorectal Cancer Screening Practices  

 
14. How does your practice currently educate patients about CRC screening? (Check all that apply)  

 Posters/brochures in the waiting room  

 Brochures are given to patients  

 Providers discuss screening with patients  

 Staff discusses screening with patients  

 Electronic media  

 Letters to patients  

 Other (please describe): 
________________________________________________________________  

 None 
 
15. Does your practice have an electronic medical record system?  

 Yes  

 No  
 
16. How do you identify whether a patient is due for CRC screening? (Check all that apply)  

 Health maintenance flow sheet  

 Electronic medical record prompt  

 Chart tickler  

 Progress note  

 Ask patient during clinic visit  

 Do not identify  

 Other (please describe):__________________________________________________ 
 

17. Do you have a mechanism to ensure that patients receive reminders and follow up on CRC 

screenings?  

 Yes 

 No 

a. If yes, what is the mechanism? (Check all that apply) 

 Reminder telephone call  

 Reminder by mail  

 Chart reminder to ask patient at next visit  

 Other: ____________________________________________________________ 
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18. Does your practice have written policies/protocols for colorectal cancer screening?  

 Yes  

 No  
 
19. How difficult is it for you/your practice to arrange CRC screening for your patients? (circle one) 

Not at all difficult Moderately difficult Very difficult 

1 2 3 4 5 6 7 
 

D. Colorectal Cancer Prevention Practices  

 
20. How does your practice currently educate patients about NUTRITION prevention of CRC? 

(Check all that apply)  

 Posters/brochures in the waiting room  

 Brochures are given to patients  

 Providers counsel patients on nutrition 

 Staff counsels patients on nutrition  

 Electronic media  

 Letters to patients  

 Other (please describe): 
________________________________________________________________  

 None 
 
21. How do you identify whether a patient needs nutrition counseling for CRC prevention? (Check 
all that apply)  

 Health maintenance flow sheet  

 Electronic medical record prompt  

 Chart tickler  

 Progress note  

 Ask patient during clinic visit  

 Do not identify  

 Other (please describe):__________________________________________________ 
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22. Do you have a mechanism to ensure that patients receive reminders and follow up on nutrition 
recommendations? 

 Yes 

 No 

a. If yes, what is the mechanism? (Check all that apply) 

 Reminder telephone call  

 Reminder by mail/email  

 Chart reminder to ask patient at next visit  

 Other: ____________________________________________________________ 
 
23. Does your practice have written policies/protocols for nutrition counseling for colorectal cancer 
prevention?  

 Yes  

 No  
 
24. How difficult is it for providers in you/your practice to conduct CRC nutrition prevention 
counseling with your patients? (Please circle one) 

Not at all difficult Moderately difficult Very difficult 

1 2 3 4 5 6 7 
 

E. Screening Practice: Rationale 

 
25. How influential are the following factors in supporting recommendations for Nutrition 

prevention of colorectal cancer? 

 Not at all influential Moderately influential Very influential 

a. Clinical evidence from 
medical literature 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

b. Continuing medical 
education/conferences 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

c. Personal nutrition 
knowledge  

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

d. Personal experience 
with nutrition 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

e. Patients current 
health status 

1 2 3 4 5 6 7 

Please describe if other 
factors influence your 
recommendations 

 
 
_______________________________________________________________________ 
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F. Nutrition Counseling Beliefs and Practice 

 
26. For the next several questions please choose a number from 0-7 and write it next to each 
statement to indicate how much you agree with that statement. 

a. I feel knowledgeable about nutrition. ___________ 

b. Nutrition is significant to chronic disease prevention. ___________ 

c. Nutrition plays a primary role in disease development. ___________  

d. Nutrition counseling is an important aspect of cancer prevention and treatment 
guidelines. ____________  

e. I am familiar with the nutritional recommendations for colorectal cancer prevention? 
___________ 

f. I am familiar with additional nutrition resources (e.g., websites, books, pamphlets, 
video) to improve patient’s counseling experience.____________ 

g. I am confident in my ability to answer patient’s nutrition/dietary questions. ___________ 
 
27. How effective do you believe the following dietary recommendations are in reducing colorectal 
cancer-related incidence and mortality? 

 Not at all 
influential 

Moderately influential Very influential 

a. Red and processed meat 
intake. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

b. Alcohol consumption 1 2 3 4 5 6 7 

c. Fruit and vegetable 
consumption 

1 2 3 4 5 6 7 

d. Vitamin D levels 1 2 3 4 5 6 7 

e. Vitamins and minerals 
including calcium, and 
folate 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

f. Dietary patterns (i.e., 
“western pattern,” “whole 
foods pattern”) 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

g. Weight reduction 1 2 3 4 5 6 7 

 

Not at all To some degree Extremely 

0 1 2 3 4 5 6 7 
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28. How often do you counsel your average-risk patients on these nutrition recommendations for 
CRC prevention? (Please circle on for each category below) 

 Never Some of the time Most of the time 
a. Red and processed 
meat intake. 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

b. Alcohol consumption 1 2 3 4 5 6 7 

c. Fruit and vegetable 
consumption 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

d. Vitamin D levels 1 2 3 4 5 6 7 

e. Vitamins and minerals 
including calcium, and 
folate 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

f. Dietary patterns (i.e., 
“western pattern,” 
“whole foods pattern”) 

 
1 

 
2 

 
3 

 
4 

 
5 

 
6 

 
7 

g. Weight reduction 1 2 3 4 5 6 7 

 

29. In the past year, what percentage of your patients, aged 50 and older, were provided nutrition 
counseling for primary prevention of colorectal cancer?  

________%  
30. What percentage of your patients, aged 50 and older are currently working with you on nutrition 
related goals to prevent colorectal cancer? 

________%  
 

G. Nutrition Counseling Barriers 

 
31. How often does each of these factors create a barrier for you to provide nutrition counseling for 
CRC prevention? 

Provider Related: 

 Never Some of the time Most of the 
time 

a. Lack of nutrition knowledge 1 2 3 4 5 6 7 
b. Lack of knowledge about nutrition 
recommendations 

1 2 3 4 5 6 7 

c. Lack of knowledge about cancer specific diets  1 2 3 4 5 6 7 

d. Lack of perceived benefits of nutrition counseling  1 2 3 4 5 6 7 

e. Lack of counseling techniques 1 2 3 4 5 6 7 

f. Other (describe): 
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Practice (system) and Patient Related: 
 

 

 Never Some of the time Most of the 
time 

a. Lack of patient educational materials 1 2 3 4 5 6 7 

b. Lack of patient commitment/follow through 1 2 3 4 5 6 7 

c. Inadequate reimbursement 1 2 3 4 5 6 7 

d. Lack of time 1 2 3 4 5 6 7 

e. Lack of office support 1 2 3 4 5 6 7 

f. Lack of patient health literacy 1 2 3 4 5 6 7 

g. Lack of patient interest 1 2 3 4 5 6 7 

h. Other (describe): 
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APPENDIX F: 

SURVEY RESULTS
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FINAL SURVEY RESULTS 

1. Are you a  

Physician 4% 

Nurse Practitioner 96% 

Physician’s Assistant 0% 

Not Answered 0 

 

2. What year did you graduate from medical school or Nurse Practitioner Program? 

0-5 years 34% 

6-10 years 13% 

11-15 Years 15% 

15+ Years 38% 

Not Answered 0 

Median, Mode 12, 12 

 

3. How old are you? 

25-34 Yrs 2 4% 

35-44 Yrs 12 26% 

45-54 Yrs 15 32% 

55-64 Yrs 16 34% 

65+ Yrs 2 4% 

Not Answered 0 

Mean, Med, Mode, Range 50, 52, 43, 38 

 

4. Do you practice full time (minimum 40 hours per week)? 

Yes 64% 

No 36% 

Not Answered 0 

 
5. What is your gender?  

Male 11% 

Female 89% 

Not Answered 0 

 

6. How do you describe your racial or ethnic background? 

American Indian or Alaska Native N=1 2% 

Asian N=2 4% 

Black or AA N=0 0% 

Native Hawaiian, PI N=1 2% 

Multi-ethnic N=4 9% 

White N=35 74% 

Other N=5 9% 

Not Answered  0 
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7. What is your specialty? 

Internal Medicine N=5 11% 

Fam Practice N=27 57% 

General Practice N=1 2% 

Other N=14 30% 

Not Answered 0  

 

8. In what city is your practice? 

Utah N=36 77% 

Other N=11 23% 

Not Answered N=4 7% 

 

9. Which category best describes your primary practice setting? 

Physician-owned practice N=14 30% 

Group or staff model HMO N=2 4% 

Private hospital or clinic N=4 9% 

Community health center N=5 11% 

University practice N=2 4% 

VA/ Military hospital or clinic N=4 9% 

Public Health/Indian Health hospital or clinic  N=0 0 

Other (describe) N=12 26% 

Answered Question N=43 91% 

 

10. How many primary care providers are in your primary practice setting? 

1-5 Providers N=20 47% 

6-10 Providers N=16 37% 

11-15 Proviers N=7 16% 

Answered Question N=43 91% 

 

11. Is this a single-specialty or multi-specialty practice?  

Answered Question N=43 91% 

Single-specialty N=27 63% 

Multi-specialty N=16 37% 

 

12. During a typical week, approximately how many patients do you see in an outpatient setting? 

Answered Question N=43 91% 

Average, Range 58 Patients, 144 patients 

0-25 N=4 9% 

26-50 N=17 40% 

51-75 N=9 21% 

76-100 N=9 21% 

101-125 N=2 5% 

126-150 N=2 5% 

151+ N=0 0 
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13. Approximately what percentage of your patients are 50 years of age or older? 

Answered Question N=43 91% 

Average/Median 50% 

0-25% N=8 19% 

26-50% N=19 44% 

51-75% N=8 19% 

76%+ N=8 19% 

 

14. Approximately what percentage of those patients is Male? 

Answered Question N=43 91% 

Average 41% 

0-25% N=14 33% 

26-50% N=20 47% 

51-75% N=9 9% 

76-100% N=9 9% 

 

15. How does your practice currently educate patients about CRC screening? 

Answered Question N=43 91% 

Posters/brochures in the waiting room  N=10 23% 

Brochures are given to patients N=9 21% 

Providers discuss screening with patients N=35 81% 

Staff discusses screening with patients N=11 26% 

Electronic media N=2 5% 

Letters to patients N=3 7% 

Other (please describe): N=3 7% 

None   N=5 12% 

 

CRC Screening Methods 

No Method 5 11%  
1 Method 23 49%  
2 Methods 5 11%  
3 or more 10 21%  
Didn’t answer 4 8%  

 

16. Does your practice have an electronic medical record system? 

Answered Question N=47 100% 

Yes N=41 87% 

No N=6 13% 

 

17. How do you identify whether a patient is due for CRC screening? 

Answered Question N=47 100% 

Health Maintenance flow sheet N=15 32% 

EMR prompt N=17 36% 

Chart tickler 5 11% 

Progress note 9 19% 

Ask pt during visit 27 57% 

Don’t identify 4 9% 

other 2 4% 
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Identify Screening is Due 

Didn’t identify 4 9% 
1 method 20 43% 
2 methods 17 36% 
3+ methods 6 13% 

 

18. Do you have a mechanism to ensure that patients receive reminders and follow up on CRC screenings?  

 N= % 

Answered Question 46 98% 

Yes 13 28% 

No 33 72% 

 

Telephone reminder 2 4% 

Mail reminder 2 4% 

Chart reminder 11 24% 

Other 3 7% 

 

19. Does your practice have written policies/protocols for colorectal cancer screening?  

Answered Question N=47 100% 

Yes N=18 38% 

No N=29 62% 

 

20. How difficult is it for you/your practice to arrange CRC screening for your patients? 

Almost never-never 23 49% 

Occasionally-sometimes 15 33% 

Almost always-always 9 19% 

 

21. How does your practice currently educate patients about NUTRITION prevention of CRC? 

Poster/Brochure waiting room N=6 13% 

Brochure given to pt N=6 13% 

Provider counsel N=28 61% 

Staff counsel N=8 17% 

Electronic Media N=0 0% 

Letter to pt N=0 0% 

Other N=2 4% 

None N=13 28% 

Answered Question N=46 98% 

 

None 13 28%  

1 method 19 40%  
2 methods 12 26%  
3+ Methods 2 4%  
didn’t Answer 1 2%  
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22. How do you identify whether a patient needs nutrition counseling for CRC prevention? 

Answered Question N=46 98% 

Health Maintenance flow sheet N=9 20% 

EMR prompt N=8 17% 

Chart tickler N=0 0% 

Progress note N=6 13% 

Ask pt during visit N=27 59% 

Don’t identify N=14 40% 

other N=2 4% 

 

Don’t identify 14 30% 

1 method 19 40% 
2 methods 8 17% 
3 + methods 5 11% 
Not Answered 1 2% 

 

23. Do you have a mechanism to ensure that patients receive reminders and follow up on nutrition 
recommendations? 

Answered Question N=46 98% 

Yes N=10 22% 

No N=36 78% 

 

Telephone reminder N=2 4% 

Mail reminder N=0 0% 

Chart reminder N=8 17% 

Other N=3 7% 

 

24. Does your practice have written policies/protocols for nutrition counseling for colorectal cancer 
prevention?  

Answered Question N=46 98% 

Yes N=7 15% 

No N=39 85% 

 

25. How difficult is it for providers in you/your practice to conduct CRC nutrition prevention counseling with 
your patients? 

Answered Question N=47 100% 

Almost never-never N=11 23% 
Occasionally-sometimes N=23 49% 

Almost always-always N=13 28% 
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26. How influential are the following factors in supporting recommendations for Nutrition prevention of 
colorectal cancer? 

Answered Question N=47 100% 

 

 Almost never-
never 

Occasionally-
sometimes 

Almost always-
always 

a. Clinical evidence from medical literature N=3, 6% N=16, 34% N=28, 60% 
b. Continuing medical education/conferences N=2, 4% N=17, 36% N=28, 60% 
c. Personal nutrition knowledge  N=1,2% N=20, 43% N=26, 56% 
d. Personal experience with nutrition N=3, 6% N=24, 52% N=20, 42% 
e. Patients current health status N=2, 4% N=21, 45% N=35, 51% 
Please describe if other factors influence your 
recommendations 

Other, N=9; Pt preference N=3; Pt history N=4; GI complaint N=2  

 

27. For the next several questions please choose a number from 0-10 and write it next to each statement to 
indicate how much you agree with that statement. 

 

Answered Question N=46 98% 

 
a. I feel knowledgeable about nutrition.  

a   

Almost never-never N=2 4% 
Occasionally-sometimes N=25 54% 
Almost always-always N=19 41% 

 
b. Nutrition is significant to chronic disease prevention. ___________ 

 # select % 

b   
Almost never-never N=0 0% 
Occasionally-sometimes N=5 11% 
Almost always-always N=41 87% 

 
c. Nutrition plays a primary role in disease development. ___________  

 # select % 

c   
Almost never-never N=0 0% 
Occasionally-sometimes N=9 20% 
Almost always-always N=37 80% 

 
d. Nutrition counseling is an important aspect of cancer prevention and treatment guidelines.  

d   

Almost never-never N=0 0% 
Occasionally-sometimes N=12 26% 
Almost always-always N=34 74% 

 

Not at all To some degree Extremely 

0 1 2 3 4 5 6 7 
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e. I am familiar with the nutritional recommendations for colorectal cancer prevention?  

e   

Almost never-never N=7 15% 
Occasionally-sometimes N=28 61% 
Almost always-always N=11 24% 

 
f. I am familiar with additional nutrition resources (e.g., websites, books, pamphlets, video) to improve patient’s 

counseling experience.____________ 

f   

Almost never-never N=13 28% 
Occasionally-sometimes N=22 48% 
Almost always-always N=11 24% 

 
g. I am confident in my ability to answer patient’s nutrition/dietary questions. ___________ 

g   

Almost never-never N=7 15% 
Occasionally-sometimes N=22 47% 
Almost always-always N=17 36% 

 

28. How effective do you believe the following dietary recommendations are in reducing colorectal cancer-
related incidence and mortality? 

Answered Question N=46 98% 

 Almost never-
never 

Occasionally-
sometimes 

Almost 
always-always 

a. Red and processed meat intake. N=5, 11% N=21,46% N=20, 43% 
b. Alcohol consumption N=6, 13% N=22, 48% N=18, 39% 
c. Fruit and vegetable consumption N=1, 2% N=4, 9% N=41, 89% 
d. Vitamin D levels N=4, 9% N=25, 54% N=17, 37% 
e. Vitamins and minerals including calcium, and folate N=5, 11% N=21, 46% N=20, 43% 
f. Dietary patterns (i.e., “western pattern,” “whole foods pattern”) N=2, 4% N=18, 39% N=26, 57% 
g. Weight reduction N=1, 2% N=12, 26% N=33, 72% 
h. Exercise N=2, 4% N=12, 26% N=32, 70% 

 

29. How often do you counsel your average-risk patients on these nutrition recommendations for CRC 
prevention? (Please circle on for each category below) 

Answered Question N=46 98% 

 Almost never-
never 

Occasionally-
sometimes 

Almost always-
always 

a. Red and processed meat intake. N=10, 22% N=25, 54% N=11, 24% 
b. Alcohol consumption N=8, 17% N=17, 37% N=21, 46% 
c. Fruit and vegetable consumption N=4, 9% N=14, 30% N=28, 61% 
d. Vitamin D levels N=9, 20% N=19, 41% N=18, 39% 
e. Vitamins and minerals including calcium, and folate N=9, 20% N=19, 41% N=18, 39% 
f. Dietary patterns (i.e., “western pattern,” “whole foods pattern”) N=11, 24% N=21, 46% N=14, 30% 
g. Weight reduction N=6, 13% N=10, 22% N=30, 65% 
h. Exercise N=4, 8% N=9, 20% N=33, 72% 
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30. In the past year, what percentage of your patients, aged 50 and older, were provided nutrition counseling 
for primary prevention of colorectal cancer?  

Question answered N=46 98% 

Average, Median 32%, 25% 

0-25% N=25 54% 

26-50% N=8 17% 

51-75% N=7 15% 

76-100% N=6 13% 

 

31. What percentage of your patients, aged 50 and older are currently working with you on nutrition related 
goals to prevent colorectal cancer? 

Question answered N=46 98% 

Average, Median 32%, 25% 

0-25% N=26 57% 

26-50% N=9 20% 

51-75% N=4 9% 

76-100% N=4 9% 

 

32. How often does each of these factors create a barrier for you to provide nutrition counseling for CRC 
prevention? 

Answered Question N=47 100% 

 Almost always-
always 

Occasionally-
sometimes 

Almost always-
always 

a. Lack of nutrition knowledge N=28, 60% N=23, 49% N=9, 19% 

b. Lack of knowledge about nutrition 
recommendations 

N=28, 60% N=26, 55% N=7, 15% 

c. Lack of knowledge about cancer specific 
diets  

N=26, 56% N=24, 51% N=16, 34% 

d. Lack of perceived benefits of nutrition 
counseling  

N=20, 42% N=22, 47% N=9 19% 

e. Lack of counseling techniques N=35, 51% N=21, 45% N=4, 8% 
f. Other (describe): N=5 Time, resources and Pt age 

 Almost never-
never 

Occasionally-
sometimes 

Almost always-
always 

a. Lack of patient educational materials N=6, 13% N=24, 51% N=17, 36% 
b. Lack of patient commitment/follow through N=4, 9% N=21, 45% N=22, 47% 
c. Inadequate reimbursement N=16, 34% N=16, 34% N=15, 32% 
d. Lack of time N=4, 9% N=16, 34% N=27, 57% 
e. Lack of office support N=9, 19% N=19, 40% N=19, 41% 
f. Lack of patient health literacy N=8, 17% N=22, 47% N=17, 36% 
g. Lack of patient interest N=6, 13% N=26, 55% N=15, 32% 
h. Other (describe): N=4 Patient perceived risk, patient perceived benefit, Lack of information, lack of insurance 
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APPENDIX G: 

IRB PROJECT APPROVAL FORMS



163 

 



164 

 



165 

 

APPENDIX H:  

FULL SURVEY RESULTS
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NUTRITION PREVENTION PRACTICES FOR COLORECTAL CANCER SURVEY 
 

A. First we would like to ask a few questions about you 

 
1. Are you a  
 

 Physician 4% 

 Nurse Practitioner 96% 

 Physician’s Assistant 0% 
 
Answered Question N=47 100% 
 
2. What year did you graduate from medical school or Nurse Practitioner Program? ______ 
 
Answered Question N=47 100% 
 
Mean = 12 years’ experience 
 
0-5 years 34% 
6-10 years 13% 
11-15 years 15% 
15+ years 38% 
 
3. How old are you? _____ 
 
Answered Question N=47 100% 
 
Mean = 50 years old 
Median = 52 years old 
Mode = 43 years old 
Range = 38 years 
 
25-34 Yrs 2 4% 
35-44 Yrs 12 26% 
45-54 Yrs 15 32% 
55-64 Yrs 16 34% 
65+ Yrs 2 4% 
 
4. Do you practice full time (minimum 40 hours per week)?  
 

 Yes N=30 64% 

 No N=17 36% 

 Respondents N=47 100% 
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5. What is your gender?  
 

 Male N=5 11% 

 Female N=42 91% 
 
Respondents N=47 100% 
 
6. How do you describe your racial or ethnic background? (Check one box) 
 
Answered Question N=47 100% 
 

 American Indian or Alaska Native N=1 2% 

 Asian N=2 4% 

 Black or African-American N=0 0% 

 Native Hawaiian/Pacific Islander N=1 2% 

 Multi-ethnic N=4 9% 

 White N=35 74% 

 Other: N=4 9% (Pushy Jewish and Latina) 
 

B. Now we would appreciate some information about your practice 

 
7. What is your specialty? 
 

 Internal Medicine N=5 11% 

 Family Medicine/Family Practice N=27 57% 

 General Practice N=1 2% 

 Other: N=14 30% 
 
8. In what city is your practice?______________________ 
 
Answered Question N=43 91% 
 
State 
Utah N=36 77% 
Other N=11 23% 
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9. Which category best describes your primary practice setting? (Check one box)  
 
Answered Question N=43 91% 
 

 Physician-owned practice N=14 30% 

 Group or staff model HMO  N=2 4% 

 Private hospital or clinic  N=4 9% 

 Community health center  N=5 11% 

 University practice  N=2 4% 

 VA/ Military hospital or clinic  N=4 9% 

 Public Health/Indian Health hospital or clinic  

 Other (describe)___________________ N=12 26% 
 
10. How many primary care providers are in your primary practice setting? ____________  
 
Answered Question N=43 91% 
 
1-5 N=20 47% 
6-10 N=16 37% 
11-15 N=7 16% 
 
11. Is this a single-specialty or multi-specialty practice?  
 
Answered Question N=43 91% 
 

 Single-specialty N=27 63% 

 Multi-specialty N=16 37% 
 
12. During a typical week, approximately how many patients do you see in an outpatient setting? 
 
Answered Question N=43 91% 
 
Average = 58 Patients  
Range = 144 patients 
 
0-25 N=4 9% 
26-50 N=17 40% 
51-75 N=9 21% 
76-100 N=9 21% 
101-125 N=2 5% 
126-150 N=2 5% 
151+ N=0 
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13. Approximately what percentage of your patients are 50 years of age or older? _______________ 
 

Answered Question N=43 91% 
 

Average = 50% 
 

0-25% N=8 19% 
26-50% N=19 44% 
51-75% N=8 19% 
76+ N=8 19% 
 
14. Approximately what percentage of those patients is Male? _________________ 
 

Answered Question N=43 91% 
 

Average = 41% 
 

0-25% N=14 33% 
26-50% N=20 47% 
51-75% N=4 9% 
76-100% N=5 9% 
 

C. Colorectal Cancer Screening Practices  

 
15. How does your practice currently educate patients about CRC screening? (Check all that apply)  
 
Answered Question N=43 91% 
 

 Posters/brochures in the waiting room  N=10 23% 

 Brochures are given to patients N=9 21% 

 Providers discuss screening with patients N=35 81% 

 Staff discusses screening with patients N=11 26% 

 Electronic media N=2 5% 

 Letters to patients N=3 7% 

 Other (please describe): N=3 7% 

 None N=5 12% 
 

CRC Screening Methods 
No Method 5 11% 
1 Method 23 49% 
2 Methods 5 11% 
3 or more 10 21% 
Didn’t answer 4 8% 
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16. Does your practice have an electronic medical record system? 
 
Answered Question N=47 100% 
 

 Yes N=41 87% 

 No N=6 13% 
 
17. How do you identify whether a patient is due for CRC screening? (Check all that apply) 
 
Answered Question N=47 100% 
 

 Health maintenance flow sheet N=15 32% 

 Electronic medical record prompt  N=17 36% 

 Chart tickler  N=5 11% 

 Progress note  N=9 19% 

 Ask patient during clinic visit  N=27 57% 

 Do not identify  N=4 9% 

 Other (please describe):  N=2 4% 
 
Identify Screening is Due 
Didn’t identify 4 9% 
1 method 20 43% 
2 methods 17 36% 
3+ methods 6 13% 
 
18. Do you have a mechanism to ensure that patients receive reminders and follow up on CRC 
screenings?  
 
Answered Question N=46 98% 
 

 Yes N=13 28% 

 No N=33 72% 
 

a. If yes, what is the mechanism? (Check all that apply) 

 Reminder telephone call N=2 4% 

 Reminder by mail N=2 4% 

 Chart reminder to ask patient at next visit N=11 24% 

 Other: N=3 7% 
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19. Does your practice have written policies/protocols for colorectal cancer screening?  
 
Answered Question N=47 100% 
 

 Yes N=18 38% 

 No N=29 62% 
 
20. How difficult is it for you/your practice to arrange CRC screening for your patients? (circle one) 
 
Not at all difficult Moderately difficult Very difficult 

1 2 3 4 5 6 7 
 

 
 
 

D. Colorectal Cancer Prevention Practices  

 
21. How does your practice currently educate patients about NUTRITION prevention of CRC? 
(Check all that apply) 
 
Answered Question N=46 98% 
 

 Posters/brochures in the waiting room N=6 13% 

 Brochures are given to patients N=6 13% 

 Providers counsel patients on nutrition N=28 61% 

 Staff counsels patients on nutrition N=8 17% 

 Electronic media N=0 

 Letters to patients N=0 

 Other (please describe): N=2 4% 

 None N=13 28% 
 
None 13 28% 
1 method 19 40% 
2 methods 12 26% 
3+ Methods 2 4% 
Didn’t answer 1 2% 
 

Not at all  1-2 24 49% 
Moderately Difficult  3-5 15 33% 

Very Difficult  6-7 8 19% 
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22. How do you identify whether a patient needs nutrition counseling for CRC prevention? (Check 
all that apply) 
 
Answered Question N=46 98% 
 

 Health maintenance flow sheet N=9 20% 

 Electronic medical record prompt N=8 17% 

 Chart tickler N=0 

 Progress note N=6 13% 

 Ask patient during clinic visit N=27 59% 

 Do not identify N=14 40% 

 Other (please describe): N=2 4% 
 
Don’t identify 14 30% 
1 method 19 40% 
2 methods 8 17% 
3 + methods 5 11% 
Not Answered 1 2% 
 
23. Do you have a mechanism to ensure that patients receive reminders and follow up on nutrition 
recommendations? 
 
Answered Question N=46 98% 
 

 Yes N=10 22% 

 No N=36 78% 
 

a. If yes, what is the mechanism? (Check all that apply) 

 Reminder telephone call N=2 4% 

 Reminder by mail/email N=0 

 Chart reminder to ask patient at next visit N=8 17% 

 Other: N=3 7% 
 
24. Does your practice have written policies/protocols for nutrition counseling for colorectal cancer 
prevention? 
 
Answered Question N=46 98% 
 

 Yes N=7 15% 

 No N=39 85% 
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25. How difficult is it for providers in you/your practice to conduct CRC nutrition prevention 
counseling with your patients? (Please circle one) 
 
Not at all difficult Moderately difficult Very difficult 

1 2 3 4 5 6 7 
 
Answered Question N=47 100% 
 

Not difficult  1-2 11 23% 
Moderately difficult  3-5 23 50% 

Very difficult  6-7 13 28% 

E. Screening Practice: Rationale 

 
26. How influential are the following factors in supporting recommendations for nutrition prevention 
of colorectal cancer? 
 
Answered Question N=47 100% 
 

 Not at all influential Moderately influential Very influential 
a. Clinical evidence from medical 
literature 

1 2 3 4 5 6 7 

b. Continuing medical 
education/conferences 

1 2 3 4 5 6 7 

c. Personal nutrition knowledge  1 2 3 4 5 6 7 
d. Personal experience with nutrition 1 2 3 4 5 6 7 
e. Patients current health status 1 2 3 4 5 6 7 
Please describe if other factors 
influence your recommendations 

 
_____________________________________________________________________ 

  

 (# of answered,  
% for question) 

Moderately influential Very influential 

a. Clinical evidence from medical 
literature 

0 3, 6% 2, 4% 9, 19% 5, 11% 12, 26% 16, 34% 

b. Continuing medical 
education/conferences 

0/0 2, 4% 3, 6% 7, 15% 7, 15% 14, 30% 14, 30% 

c. Personal nutrition knowledge  1, 2% 0, 0 6, 13% 10, 21% 4, 9% 14, 30% 12, 26% 
d. Personal experience with nutrition 2, 4% 1, 2% 5, 11% 12, 26% 7, 15% 9, 19% 11, 23% 
e. Patients current health status 1, 2% 1, 2% 2, 4% 7, 15% 12, 

26% 
11, 23% 13, 28% 

Please describe if other factors 
influence your recommendations 

Other, N=9; Pt preference N=3; Pt history N=4; GI complaint N=2 
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F. Nutrition Counseling Beliefs and Practice 

 
27. For the next several questions please choose a number from 0-10 and write it next to each 
statement to indicate how much you agree with that statement. 
 

 
Answered Questions N=46 98% 
 

h. I feel knowledgeable about nutrition. ___________ 
 
 Rate # select % 
a 1 1 2% 

 
2 1 2% 

 
3 3 6% 

 
4 6 13% 

 
5 16 34% 

 
6 13 28% 

 
7 6 13% 

 
i. Nutrition is significant to chronic disease prevention. ___________ 

 

 
Rate # select % 

b 1 0 0 

 
2 0 0 

 
3 0 0 

 
4 1 2.12766 

 
5 4 8.510638 

 
6 8 17.02128 

 
7 33 70.21277 

 
j. Nutrition plays a primary role in disease development. ___________  

 

 
Rate # select % 

c 1 0 0 

 
2 0 0 

 
3 0 0 

 
4 2 4.255319 

 
5 7 14.89362 

 
6 12 25.53191 

 
7 24 51.06383 

 

Not at all To some degree Extremely 

0 1 2 3 4 5 6 7 
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k. Nutrition counseling is an important aspect of cancer prevention and treatment guidelines.  
 

 
Rate # select % 

d 1 0 0 

 
2 0 0 

 
3 1 2.12766 

 
4 2 4.255319 

 
5 9 19.14894 

 
6 15 31.91489 

 
7 19 40.42553 

 
l. I am familiar with the nutritional recommendations for colorectal cancer prevention? 

 

 
Rate # select % 

e 1 4 8.510638 

 
2 3 6.382979 

 
3 6 12.76596 

 
4 8 17.02128 

 
5 14 29.78723 

 
6 9 19.14894 

 
7 2 4.255319 

 
m. I am familiar with additional nutrition resources (eg., websites, books, pamphlets, video) to 

improve patient’s counseling experience.____________ 
 
 Rate # select % 
f 1 7 14.89362 

 
2 6 12.76596 

 
3 6 12.76596 

 
4 10 21.2766 

 
5 6 12.76596 

 
6 6 12.76596 

 
7 5 10.6383 

 
n. I am confident in my ability to answer patient’s nutrition/dietary questions. ___________ 

 
 Rate # select % 
g 1 3 6.382979 

 
2 4 8.510638 

 
3 6 12.76596 

 
4 6 12.76596 

 
5 10 21.2766 

 
6 14 29.78723 

 
7 3 6.382979 
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28. How effective do you believe the following dietary recommendations are in reducing colorectal 
cancer-related incidence and mortality? 
 

 Not at all influential Moderately influential Very influential 
a. Red and processed meat intake. 1 2 3 4 5 6 7 
b. Alcohol consumption 1 2 3 4 5 6 7 
c. Fruit and vegetable consumption 1 2 3 4 5 6 7 
d. Vitamin D levels 1 2 3 4 5 6 7 
e. Vitamins and minerals including 
calcium, and folate 

1 2 3 4 5 6 7 

f. Dietary patterns (i.e., “western 
pattern,” “whole foods pattern”) 

1 2 3 4 5 6 7 

g. Weight reduction 1 2 3 4 5 6 7 
h. Exercise 1 2 3 4 5 6 7 

 
 Not at all influential Moderately influential Very influential 

a. Red and processed meat intake. 1, 2% 4, 9% 2, 4% 8, 17% 11, 23% 11, 23% 9, 19% 
b. Alcohol consumption 1, 2% 5, 11% 6, 13% 5, 11% 11, 23% 8, 17% 10, 21% 
c. Fruit and vegetable consumption 1, 2% 0, 0% 1, 2% 1, 2% 2, 4% 17, 36% 24, 51% 
d. Vitamin D levels 3, 6% 1, 2% 4, 9% 10, 21% 11, 23% 12, 26% 5, 11% 
e. Vitamins and minerals including 
calcium, and folate 

3, 6% 2, 4% 4, 9% 7, 15% 10, 21% 14, 30% 6, 13% 

f. Dietary patterns (i.e., “western 
pattern,” “whole foods pattern”) 

2, 4% 0, 0% 3, 6% 5, 11% 10, 21% 14, 30% 12, 26% 

g. Weight reduction 1, 2% 0, 0% 1, 2% 5, 11% 6, 13% 15, 32% 18, 38% 
h. Exercise 0, 0% 2, 4% 2, 4% 3, 6% 7, 15% 12, 26% 20, 43% 

 
29. How often do you counsel your average-risk patients on these nutrition recommendations for 
CRC prevention? (Please circle on for each category below) 
 
Questions Answered N=46, 98% 
 

 Never Some of the time Most of the time 
a. Red and processed meat intake. 1 2 3 4 5 6 7 
b. Alcohol consumption 1 2 3 4 5 6 7 
c. Fruit and vegetable consumption 1 2 3 4 5 6 7 
d. Vitamin D levels 1 2 3 4 5 6 7 
e. Vitamins and minerals including calcium, and 
folate 

1 2 3 4 5 6 7 

f. Dietary patterns (i.e., “western pattern,” “whole 
foods pattern”) 

1 2 3 4 5 6 7 

g. Weight reduction 1 2 3 4 5 6 7 
h. Exercise 1 2 3 4 5 6 7 
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 Never Some of the time Most of the time 
a. Red and processed meat intake. 7, 15% 3, 6% 5, 11% 15, 32% 5, 11% 9, 19% 2, 4% 
b. Alcohol consumption 5, 11% 3, 6% 4, 9% 10, 21% 3, 6% 15, 32% 6, 13% 
c. Fruit and vegetable consumption 3, 6% 1, 2% 0, 0% 4, 9% 10, 21% 14, 30% 14, 30% 
d. Vitamin D levels 6, 13% 3, 6% 2, 4% 7, 15% 10, 21% 14, 30% 4, 9% 
e. Vitamins and minerals including 
calcium, and folate 

5, 11% 4, 9% 1, 2% 10, 21% 8, 17% 16, 34% 2, 4% 

f. Dietary patterns (i.e., “western 
pattern,” “whole foods pattern”) 

5, 11% 6, 13% 3, 6% 10, 21% 8, 17% 7, 15% 7, 15% 

g. Weight reduction 4, 9% 2, 4% 2, 4% 1, 2% 7, 15% 14, 30% 16, 34% 
h. Exercise 3, 6% 1, 2% 2, 4% 2, 4% 5, 11% 17, 36% 16, 34% 

 
30. In the past year, what percentage of your patients, aged 50 and older, were provided nutrition 
counseling for primary prevention of colorectal cancer?  
 
Answered Question N=46 98% 
 
Average = 32% 
Median = 25% 
 
31. What percentage of your patients, aged 50 and older are currently working with you on nutrition 
related goals to prevent colorectal cancer? 
 
Answered Question N=46, 98% 
 
Average = 17% 
Median = 5% 
 
 

G. Nutrition Counseling Barriers 

 
32. How often does each of these factors create a barrier for you to provide nutrition counseling for 
CRC prevention? 
 
Provider Related: 
 

 Never Some of the time Most of the time 
a. Lack of nutrition knowledge 1 2 3 4 5 6 7 
b. Lack of knowledge about nutrition recommendations 1 2 3 4 5 6 7 
c. Lack of knowledge about cancer specific diets  1 2 3 4 5 6 7 
d. Lack of perceived benefits of nutrition counseling  1 2 3 4 5 6 7 
e. Lack of counseling techniques 1 2 3 4 5 6 7 
f. Other (describe): 
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 Never Some of the time Most of the time 
a. Lack of nutrition knowledge 1, 2% 14, 30% 5, 11% 10, 21% 8, 17% 3, 6% 6, 13% 
b. Lack of knowledge about nutrition 
recommendations 

2, 4% 12, 26% 4, 9% 10, 21% 12, 26% 3, 6% 4, 9% 

c. Lack of knowledge about cancer specific 
diets  

0, 0 7, 15% 3, 6% 11, 43% 10, 21% 11, 23% 5, 11% 

d. Lack of perceived benefits of nutrition 
counseling  

6, 13% 10, 21% 7, 15% 7, 15% 8, 17% 6, 13% 3, 6% 

e. Lack of counseling techniques 9, 19% 13, 28% 6, 13% 8, 17% 7, 15% 3, 6% 1, 2% 
f. Other (describe): N=5 Time, resources and Pt age 

 
Practice (system) and Patient Related: 
 

 

 Never Some of the time Most of the time 
a. Lack of patient educational materials 3, 6% 3, 6% 4, 9% 13, 28% 7, 15% 9, 19% 8, 17% 
b. Lack of patient commitment/follow through 1, 2% 3, 6% 2, 4% 8, 17% 11, 23% 13, 28% 9, 19% 
c. Inadequate reimbursement 13, 28% 3, 6% 6, 13% 4, 9% 6, 13% 6, 13% 9, 19% 
d. Lack of time 3, 6% 1, 2% 2, 4% 8, 17% 6, 13% 7, 15% 20, 43% 
e. Lack of office support 6, 13% 3, 6% 4, 9% 10, 21% 5, 11% 10, 21% 9, 19% 
f. Lack of patient health literacy 1, 2% 7, 15% 7, 15% 9, 19% 6, 13% 8, 17% 9, 19% 
g. Lack of patient interest 13, 6% 3, 6% 4, 9% 11, 23% 9, 19% 8, 17% 7, 15% 
h. Other (describe): N=4 Patient perceived risk, patient perceived benefit, Lack of information, lack of insurance 
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