
Understanding the Contribution of Family History to Colorectal 
Cancer Risk and Its Clinical Implications: A State-of-the-Science 
Review

Jan T Lowery, PhD, MPH1, Dennis J Ahnen, MD2, Paul C. Schroy III, MD, MPH3, Heather 
Hampel, MS, LGC4, Nancy Baxter, MD5, C. Richard Boland, MD6, Randall W Burt, MD7, Lynn 
Butterly, MD8, Megan Doerr, MS, LGC9, Mary Doroshenk10, W. Gregory Feero, MD, PhD11, 
Nora Henrikson, PhD, MPH12, Uri Ladabaum, MD, MS13, David Lieberman, MD14, Elizabeth 
G McFarland, MD15, Susan K Peterson, PhD, MPH16, Martha Raymond, MA, CPN17, N. Jewel 
Samadder, MD, MSc18, Sapna Syngal, MD, MPH19, Thomas K. Weber, MD20, Ann G Zauber, 
PhD21, and Robert Smith, PhD22

1Colorado School of Public Health, Aurora, CO

2University of Colorado School of Medicine and Gastroenterology of the Rockies, Boulder CO

3Department of Medicine, Boston University School of Medicine, Boston, MA

4The Ohio State University Comprehensive Cancer Center, Columbus, OH

5St. Michaels’ Hospital, Newark, NJ

6Baylor University Medical Center, Dallas, TX

Correspondence to: Jan Lowery, PhD, MPH, 13001 E. 17th Place, MS F-538, Aurora, CO, 80045, jan.lowery@ucdenver.edu. 

There are no conflicts of interest.

Author Contributions: Jan T Lowery: Conceptualization, methodology, formal analysis, investigation, writing – original draft, 
writing – review and editing, and project administration.
Dennis J Ahnen: Conceptualization, methodology, validation, and writing – review and editing.
Paul C. Schroy III: Conceptualization, writing – review and editing, and funding acquisition.
Heather Hampel: Conceptualization, investigation, and writing – review and editing.
Nancy Baxter: Conceptualization, methodology, formal analysis, and writing – review and editing.
C. Richard Boland: Investigation and writing – review and editing.
Randall W Burt: Conceptualization, investigation, resources, writing – review and editing, and supervision.
Lynn Butterly: Conceptualization and writing – review and editing.
Megan Doerr: Conceptualization, methodology, formal analysis, investigation, writing – original draft, and writing – review and 
editing.
Mary Doroshenk: Conceptualization, writing – review and editing, project administration, and funding acquisition.
W. Gregory Feero: Conceptualization, writing – review and editing, and supervision.
Nora Henrikson: Conceptualization, resources, and writing – review and editing.
Uri Ladabaum: Investigation, writing – original draft, and writing – review and editing.
David Lieberman: Conceptualization, investigation, resources, and writing – review and editing.
Elizabeth G McFarland: Conceptualization, methodology, validation, writing – review and editing, visualization, and supervision.
Susan K Peterson: Conceptualization, methodology, investigation, and writing – review and editing.
Martha Raymond: Conceptualization, methodology, validation, formal analysis, investigation, resources, writing – original draft, 
writing – review and editing, and visualization.
N. Jewel Samadder: Conceptualization, methodology, investigation, and writing – review and editing.
Sapna Syngal: Conceptualization, methodology, and writing – review and editing.
Thomas K. Weber: Conceptualization, investigation, and writing – review and editing.
Ann G Zauber: Conceptualization and writing – review and editing.
Robert Smith: Conceptualization, methodology, writing – original draft, and writing – review and editing.

HHS Public Access
Author manuscript
Cancer. Author manuscript; available in PMC 2017 September 01.

Published in final edited form as:
Cancer. 2016 September 01; 122(17): 2633–2645. doi:10.1002/cncr.30080.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



7Huntsman Cancer Institute and University of Utah Health Care, Salt Lake City, UT

8Dartmouth-Hitchcock Medical Center, Lebanon, NH

9Sage Bionetworks, Seattle WA

10American Cancer Society, Washington DC

11Maine Dartmouth Family Medicine Residency Program, Augusta, Maine

12Group Health Research Institute, Seattle, WA

13Stanford University School of Medicine, Stanford, CA

14Oregon Health and Sciences University, Portland, OR

15St. Josephs West, Lake St. Louise, MO

16The University of Texas MD Anderson Cancer Center, Houston, TX

17Michaels Mission, New York, NY

18Huntsman Cancer Institute, University of Utah School of Medicine, Salt Lake City, UT

19Harvard Medical School, Boston, MA

20New York Harbor Health Care System, New York, NY

21Memorial Sloan-Kettering Cancer Center, New York, NY

22American Cancer Society, Atlanta GA

Abstract

Background—Persons with a family history (FH) of colorectal cancer (CRC) or adenomas that 

are not due to known hereditary syndromes have increased risk for CRC. Understanding these 

risks, screening recommendations and screening behaviors can inform strategies to reduce CRC 

burden in these families.

Methods—A comprehensive review of literature published within the past 10 years was 

conducted to assess what is known about cancer risk, screening guidelines, adherence and barriers 

to screening and effective interventions in persons with FH of CRC, and to identify FH tools used 

to identify these individuals and inform care.

Results—Existing data show that having one affected first-degree relative (FDR) increases CRC 

risk by 2-fold, and risk increases with multiple affected FDRs and younger age at diagnosis. There 

was variability in screening recommendations across consensus guidelines. Screening adherence 

was <50% and lower in persons under age 50. Having a provider’s recommendation, multiple 

affected relatives and family encouragement facilitated screening; insufficient collection of FH, 

low knowledge of guidelines, and poor family communication were important barriers. Effective 

interventions incorporated strategies for overcoming barriers but these have not been tested 

broadly in clinical settings.

Conclusions—Four strategies for reducing CRC in persons with familial risk are suggested: 1) 

improve how we collect and utilize cancer FH, 2) establish consensus for screening guidelines by 

FH, 3) enhance provider-patient knowledge of guidelines and communication about CRC risk, 4) 
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encourage survivors to promote screening within their families, and partner with existing 

screening programs to expand reach to high-risk groups.

Keywords

Family history; colorectal cancer; risk; screening adherence; interventions

Introduction/Background

Colorectal cancer (CRC) remains a common yet preventable disease; it is the fourth most 

frequently diagnosed cancer in the U.S., and the second most common cause of cancer 

death. 1 More than 130,000 Americans will be diagnosed and 50,000 will die from CRC in 

2015.1 The lifetime risk for developing CRC in the general population is about 6%, but this 

risk is believed to be much higher for persons with a family history (FH) of CRC. It is 

estimated that up to 10 percent of U.S. adults have a first-degree relative (FDR) that has 

been diagnosed with CRC and about 30% have an affected first or second-degree 

relative. 2–6

CRC can be detected early through screening and prevented by removal of polyps, yet 

adherence to screening remains suboptimal. Overall, adherence to CRC screening has 

steadily increased in the US; in 2014 approximately 65% of the general population reported 

having had some form of CRC screening.7 Although guidelines vary somewhat, individuals 

with a FH of CRC or a documented FH of a large (>1cm) or histologically advanced (villous 

architecture or high grade dysplasia) adenoma are typically advised to utilize colonoscopy as 

the preferred screening test, to start screening earlier than age 50 and repeat screening at 

more frequent intervals than average risk groups. The few studies of screening rates among 

individuals with a FH of CRC suggest that less than half of these individuals may be 

adherent with risk-based guidelines.8–10 Because of their heightened risk, assuring that these 

families are properly screened is critical for reducing morbidity and mortality in these 

families.

The FH Task Group of the National Colon Cancer Roundtable (NCCRT) conducted this 

review to better understand the current state of knowledge regarding FH and CRC in terms 

of disease risk, screening adherence, barriers to screening, and effective interventions in 

order to inform future strategies to improve screening rates in persons with familial risk. The 

focus of this review is persons with a FH of CRC and/or colonic adenomas excluding those 

from families with known hereditary CRC syndromes such as Lynch Syndrome or Familial 

Adenomatous Polyposis (FAP). The hereditary syndromes represent very high-risk 

populations (40–100% life-time CRC risk) that together account for about 5% of all CRCs. 

These syndromes and have well established guidelines for risk assessment and medical 

management and have been reviewed in detail. 11–15 Also excluded (when possible) are 

persons in families that met clinical criteria for Hereditary Non-polyposis Colorectal Cancer 

Syndrome without known mutations such as Familial Colon Cancer Type X that are known 

to have higher CRC risk and require more intense screening.16 The primary focus of this 

review is the larger at- risk population; persons with first-degree and second-degree relative 

history of CRC or adenomatous polyps.
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Methods

A standardized protocol was followed for developing the search strategy, establishing 

inclusion criteria, abstracting data and synthesizing results. The search strategy was 

developed with the help of a reference librarian to identify articles that addressed each of six 

key questions identified by the Task Group that are listed below:

Key Questions

1. What are the risks for CRC associated with FH of CRC or adenomatous polyps 

(adenomas)?

2. What are the existing screening recommendations for persons with a FH of CRC 

and/or adenomas in the U.S.?

3. What are the rates of adherence to screening recommendations among persons 

with a FH of CRC and/or adenomas?

4. What are the predictors and barriers to CRC screening in these high-risk 

populations?

5. What interventions have proven effective for improving screening rates in these 

high-risk populations?

6. What types of tools are available for assessing cancer FH to inform CRC 

screening?

Data Sources and Inclusion Criteria

Medline, Embase and National Guidelines Clearinghouse databases were searched for 

articles published from January 1, 2004 to July 15, 2015. Sentinel articles published more 

than 10 years prior were included as appropriate. The search was limited to English-

language articles, and excluded editorials, letters, conference papers, comments, opinions or 

abstracts only. For Questions 1, 3, 4 and 5, we restricted our search to randomized controlled 

trials or observational studies and included only studies that specifically focused on persons 

with a FH of CRC (non-hereditary forms). For question 2, we limited our search to 

guidelines based in the United States. For Question 6, we selected a convenience sample of 

existing tools available in the U.S that include FH of CRC as publication is limited in the 

field since the majority of these tools are newly and/or commercially developed; final 

selection of tools presented was guided by experts on the Task Group. The search strategy 

and terms are provided in the Supplemental Materials.

Data Abstraction

Data was abstracted into separate data tables for each key question. The tables were 

reviewed and discussed by members of the FH Task Group of the NCCRT, as well as several 

nationally recognized experts who were invited to the Symposium on FH and CRC in 

September 2014 that was organized and sponsored by the NCCRT.
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Data Synthesis and Analysis

Results were summarized for each key question. The FH Task Group and key experts 

evaluated the results of the literature search and identified gaps in knowledge, opportunities 

for improving CRC screening rates in persons with a FH. The Task Group also provided 

recommendations for next steps to address these gaps and optimize opportunities for 

improving identification and management of this group. These recommendations are 

presented in the Discussion section.

Results

A total of 5,780 articles were identified and screened for inclusion. A sequential review of 

titles, abstracts and full-text articles resulted in a final set of 76 articles that were included in 

this review. A summary of results for each key question are presented below in terms of 

what is known, based on current evidence, and what is not known or uncertain due to lack of 

evidence in a specific area.

Question 1: What are the risks for CRC associated with FH of CRC or adenomatous polyps 
(adenomas)?

What is Known: FH of CRC—Four meta-analyses and 12 original studies were identified 

that evaluated risk of CRC associated with having a FH of CRC.17–32 Results from these 

studies consistently show that the risk of developing CRC is about 2 times higher in persons 

with at least one affected FDR than in those without a FH, and that risk increases with the 

number of affected FDRs and with earlier age of diagnosis (Table 1). The risk of CRC is 

more than 3-fold higher among persons with a FDR diagnosed under age 50 (pooled relative 

risk (RR) from meta-analysis =3.55; 95% confidence interval =1.84–6.83), and between 2 

and 3-fold higher if a FDR is diagnosed under the age of 60 (RR range=1.81–3.30). 

Although CRC risk among FDRs of persons diagnosed with CRC at older ages (≥60 or ≥70 

years) is slightly attenuated, it is still significantly higher (nearly 2-fold) than that for 

persons of similar age without a FH. The risk of CRC has also been shown to be higher for 

younger (<50 years) unaffected family members of persons with CRC.17,23

Six studies assessed risk of CRC associated with having an affected second (SDR) or third-

degree relative (TDR).17,21,26,28–30 These studies indicate that the risk of CRC among 

persons with ≥1 affected SDR is about 75% higher than persons with no FH and the risk 

associated with having a single affected TDR is elevated but much less (12%–15% higher) 

(Table 1). A study by Taylor et al (2010) that assessed risk of CRC based on various 

combinations of family history concluded that the number of FDRs is the most important 

predictor of risk, but that a single FDR in combination with a SDR or TDR, can also 

increase risk by 2-fold or more.21 Among seven studies that compared risk of CRC 

according to the relationship of the affected FDR, five cited higher risk associated with 

having an affected sibling compared to a parent. 17–19,22,25 Of six studies that assessed risk 

according to cancer site (colon vs. rectum), four report higher risks of CRC among persons 

with an FDR with colon (2–3 fold) vs. rectal cancer (generally less than 2-fold increased 

risk); 19,23,25,30 two studies reported no difference in risk according to the sub-site of the 

primary CRC in the affected relative. 26,32
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What is Known: FH of adenomas—One meta-analysis and three original studies were 

identified that assessed the risk of CRC associated with having an FDR with colonic 

adenomas. 18,33–35 Results from these studies suggest that the relative risk of CRC 

associated with having a FDR with an adenoma compared to persons with no FH of 

adenomas is less than 2.0 (RR range=1.35–1.99) (Table 1). The risk of CRC is somewhat 

higher if the adenoma was ‘large’ (>10mm; (RR= 1.68; 1.29–2.18) or ‘advanced’ (with 

villous histology; RR=3.90; 0.89–17.01) and if the FDR was diagnosed with an adenoma 

under age 60 (Table 1).

What is Not Known—It is not known to what degree inclusion of families with 

undiagnosed hereditary CRC syndromes (eg. Lynch syndrome) or those with Familial CRC 

Type X may have impacted estimates of CRC risk among persons with a family history of 

CRC. Further, although population-based risk estimates associated with having a FDR 

affected with CRC are fairly consistent, little is known about the extent to which 

environmental factors influence risk at the individual level or how these modify risk of 

developing CRC in persons with a FH.

Relatively few studies have examined risk of CRC associated with a FH of adenomas. 

Further, the definition of adenomas was variable across studies, and most did not distinguish 

adenomas according to histologic features or size (e.g., advanced versus non-advanced) 

making it difficult to assess risk by adenoma subtype. With improvements in screening 

adherence and shrinking family size, the definition of high-risk based on FH of CRC will 

likely change. In the future, we will have to rely more on diagnoses of polyps to identify 

families that are at increased risk. Thus knowing the histology and size of polyps and 

understanding the attendant CRC risk conferred upon family members will become 

increasingly important.

In recent years, it has become clear that sessile serrated polyps and traditional serrated 

adenomas are also CRC precursors and that they arise through a different molecular pathway 

than conventional adenomas.36 These polyps are particularly important because they are 

more difficult to identify and remove than conventional adenomas. Further, they appear to 

contribute disproportionately to interval CRCs (CRCs that develop in the interval between 

routine screening exams).37 There are essentially no data related to CRC risk based on a FH 

of serrated polyps. These unresolved issues highlight the need for more studies to refine our 

understanding of familial risk associated with both adenomas and serrated lesions.

Question 2: What are the existing screening recommendations for persons with a FH of 
CRC or adenomas?

Existing Guidelines—Seven organizations were identified that currently provide 

guidelines for CRC screening for persons with a FH (Table 2). 38–44 The one group for 

whom the guidelines are consistent across organizations are persons with 1 FDR with CRC 

<60 years of age or 2 or more FDRs with CRC at any age; the recommendation in this group 

is to start colonoscopic screening at 5 year intervals at age 40 or 10 years earlier than the 

earliest CRC in the family. For persons who have 1 FDR with CRC ≥60, the 

recommendations differ ranging from average risk screening (start at age 50 with any 
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screening option) to colonoscopy every 5–10 years starting at age 40 (Table 2). Three 

organizations have guidelines for persons with affected SDRs. With respect to FH of polyps, 

two organizations specify recommendations only for history of ‘advanced adenoma’, while 

the other five organizations specify a history of ‘adenoma’; none of them include serrated 

polyps specifically.

What is Not Known—Although guidelines exist, it is not known to what degree these 

guidelines are followed. Little is known about whether provider specialty (primary care vs 

specialty care), patient insurance type or reimbursement rates determine what guidelines are 

followed by providers for their high-risk patients. Studies have demonstrated that both 

primary care providers and specialists lack sufficient knowledge to accurately assess risk and 

implement appropriate guidelines for persons with familial risk.45–48 Since the guidelines 

have changed in recent years, new studies are needed to assess current knowledge and 

practices among providers and whether inconsistencies in the guidelines influence provider 

adherence.

It is notable that two of the seven organizations specify a history of ‘advanced adenoma’ 

versus simply ‘adenoma’ for defining risk and recommendations. The evidence to support 

more intensive screening in persons who have a relative with an ‘advanced adenoma’ is 

limited. It is estimated that, with improvements in endoscopic imaging and greater attention 

to colonoscopy quality and adenoma detection, nearly one half of the population that is age-

eligible for screening might have an adenoma detected. Thus, adherence to guidelines that 

support more intensive screening in relatives of persons with any adenoma would greatly 

increase the number and costs of screening as well the potential for harm and unnecessary 

workup, with seemingly little impact on CRC burden. 49 Moreover, studies show that a 

patient’s knowledge about polyps in family members is limited.50 Thus, full implementation 

of the guidelines will require better communication about polyps between providers and 

patients and within families.

Finally, though the guidelines generally support more frequent screening for persons with an 

FDR with CRC or an adenoma under age 60, there is a paucity of evidence supporting these 

intervals; statistical modeling studies are ongoing (personal communication Anne Zauber, 

CISNET). There is also limited empiric data to evaluate the cost-benefit ratio for more 

intensive screening in this group though results from decision analytic modeling suggest that 

colonoscopy every 5 years is cost-effective in persons at increased CRC risk.51

Question 3: What are the rates of adherence to screening recommendations among 
persons with a FH of CRC or adenomas?

What is Known—Twenty articles including two meta-analyses, one review article and 16 

original studies were identified that evaluated endoscopic screening adherence in persons 

with a FH of CRC.2,6,8,10,52–67 These studies generally show that adherence in this group to 

recommended guidelines for age of screening initiation and screening interval is relatively 

low, less than 50 percent (range =31%–47%).8–10,52,60,64,68 A meta-analysis of 17 studies 

from 1995 to 2012 reported that the percentage of persons with at least 1 FDR with CRC 

that had ever had colonoscopy was 40% (range =26–54%), but the percent who had 
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colonoscopy per the recommended interval (within 5 years) was only 31% (range =12–

51%) 53. The estimates for ever having colonoscopy, though higher than those ‘per 

guidelines’, are somewhat lower than those reported in an earlier review by Rees et al (2008) 

of 16–69%.54 However, the Rees review included studies of persons who had received 

genetic counseling, a population known to have higher adherence rates. The review by Rees 

also found that studies that had surveyed unaffected FDRs that had been referred by a CRC-

affected relative report higher screening rates (generally greater than 50%).

Only one study identified (from Australia) had assessed adherence as defined by age at 

initiation of colonoscopy and compliance with recommended intervals over time (every 5 

years from age 50 forward). This study found that only 6% of persons with a FDR with CRC 

diagnosed at <55 years of age were fully adherent. 52

Eight studies identified analyzed data from U.S. or state-based population surveys to assess 

adherence to CRC screening according to recommendations from the U.S. Preventive 

Services Task Force that would be applicable to average risk persons (colonoscopy every 10 

years). More recent studies (using survey data from 2005 forward) report rates of adherence 

of 65% to77%, 2,56,58,67 which are significantly higher than those reported in earlier studies 

using data from 2000 of 28% for persons over 40 years 62 or limited to persons 40–49 years 

of age.63 A recent study by Tsai et al (2015) using national data showed that although 

adherence to colonoscopy screening among persons with a FDR with CRC has improved 

overall with time, from 25% in 2000 to nearly 66% in 2010, adherence remains low in 

persons aged 40–49 (38% in 2010).2 In another study, adherence was also found to be lower 

among Hispanics (44%) compared to Asians (83%), non-Hispanic Whites (79%) or non-

Hispanic Blacks (72%).67 One study that was able to assess adherence to colonoscopy 

within five years using data from the 2009 California Health Interview study, reported 

adherence rates of 60% among persons with a FDR with CRC.65 These studies also 

generally show that adherence to USPSTF guidelines, was 2–3 times higher among persons 

with FH of CRC compared to those with no FH.2,6,57,58,63

What is Not Known—The majority of studies have evaluated screening adherence at one 

point in time rather than adherence with the recommended age of initiation and screening 

interval. Thus there is limited data to evaluate adherence to current recommendations. 

Further, many studies do not discern between ‘screening’ vs. ‘diagnostic’ colonoscopies, and 

most rely on self-reported screening behaviors, which may overestimate adherence. It is also 

difficult to compare estimates across studies given the variability in the populations studied 

(accrued via an affected family member vs. clinic or population-based settings), how FH is 

defined (any vs. FDR vs. FDR under a certain age), and what guidelines are used with which 

to measure adherence.

One of the major challenges to assessing screening adherence in high-risk populations is the 

lack of population-based surveillance systems to capture sufficient FH information and risk 

appropriate screening behaviors. To adequately measure adherence, a system would need to 

collect both. The National Health Information Survey (NHIS) added a cancer control 

module in 2000 and some states have added questions to their Behavioral Risk Factor 

Surveillance Surveys to periodically collect cancer FH and screening history. However, the 
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sampling strategy for these surveys results in relatively small numbers of persons with a 

significant FH and these surveys cannot measure adherence over time. Further, the age 

category for affected FDRS (<50 vs. >50) that is used to stratify respondents by risk group 

does not align with current guidelines (FDR <60). Thus, while useful for assessing 

adherence at a population level, these surveys have limited ability to measure adherence to 

risk-based guidelines.

Question 4: What are the known predictors and barriers to screening in these high risk 
populations?

What is Known—One systematic review, one review article and 10 original studies were 

identified for this question.54,69–79 A recent systematic review found that the most important 

predictors of screening adherence were having a doctor recommendation (increased 

likelihood of screening by 5 to 27-fold), and multiple affected family members (3.7 times 

more likely to screen if >1 FDR affected).69 The closeness of the relationship of the affected 

family member and social influence of family and friends were also found to be consistent, 

though more modest predictors of screening (up to 3-fold higher). 69 Additional studies cited 

having private insurance, perceived CRC risk, having knowledge of their relative’s diagnosis 

and having discussed FH with their provider and/or having this documented in the medical 

record as predictors of screening and or intentions to screen.54,59,70–73,75,76 The evidence is 

mixed across studies with respect to the influence of gender, age, income, and education on 

adherence. 54,77

Common barriers to CRC screening reported by patients across studies include lack of 

symptoms, anticipation of pain from the test, and not having a doctor recommendation.54 

One qualitative study assessed barriers to screening in patients with a FH of CRC from the 

providers’ (primary care providers and specialists) perspective. 74 Provider-related barriers 

included a lack of availability of educational materials for high-risk patients and the lack of 

systematic means for collecting FH. Patient and systems-related barriers cited were patient 

inability to provide complete FH, challenges in communicating with family members about 

screening, and systems that do not allow providers to talk with family members of CRC 

patients or monitor screening in family members. Facilitators cited were having access to 

simple messages about risk with practical rules for applying recommendations, educating 

patients on the importance of screening based on their personal or FH of CRC, and having 

educational materials available that are targeted to high-risk patients.

Inadequate collection of FH and lack of knowledge of the importance of FH to inform 

screening were also cited as patient and systems barriers to screening in a study by Fletcher 

et al (2007). 73 The authors interviewed 1870 patients under age 55 who were enrolled in a 

group medical practice and reported that 39% of patients <50 years of age had never been 

asked about their FH of CRC; 46% of patients with a strong FH (1FDR<60 or 2+FDRs) did 

not know that they needed to start screening before age 50; and although FH was 

documented in 59% of patient charts, only 54% of records included the relative’s age of 

diagnosis. Further, only 45% of patients less than age 50 who had a strong FH had been 

screened appropriately (start at age 40; repeat every 5 years). This study highlights the need 
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for educational efforts for both providers and patients about the importance of FH as a risk 

factor for CRC.

What is Not Known—There is limited data on best practices for mitigating modifiable 

barriers to screening among persons at increased risk. In considering perceived risk, an 

important question is whether the primary goal is to provide education about risk, promote 

shared decision-making or improve screening uptake. In general, the literature shows that 

personalized risk communication increases the rate of informed decision-making, but yields 

only a modest increase in uptake of screening. 80 Thus it must be appreciated that accurate 

risk perception does not necessarily lead to screening. If increasing screening uptake is the 

goal, it remains unclear whether messages on risk should be qualitative or quantitative, 

whether absolute or relative risk should be emphasized, and how uncertainty should be 

acknowledged. More research in this area is needed.

With respect to family communication, few studies have focused on communication about 

CRC risk and screening outside of the context of disclosure of genetic test results in families 

with a known inherited predisposition. This literature suggests that notification of CRC risk 

occurs most frequently with closer (i.e., first-degree) relatives versus more distant 

relatives.81 Less is known about how CRC screening is communicated in these families. 

Following genetic testing, the available data suggest that communicating with a greater 

proportion of family members about CRC risk, and receiving encouragement for CRC 

screening from a greater proportion of relatives, is associated with more recent 

colonoscopies81 . Although limited, these data suggest that family communication and 

encouragement of CRC screening, especially from affected family members, may be 

important in promoting screening within high-risk families. There is a need for research 

focused on interventions to improve family communication about CRC risk and screening in 

these families including determining effective intervention elements, timing of intervention 

delivery, and family engagement strategies.

Despite strong evidence that providers’ recommendation is positively associated with 

colonoscopy intention or utilization,9,70 there is little evidence that provider 

recommendation directly impacts CRC screening uptake in persons at increased risk. 

Members of high-risk families could play an important role in initiating such discussions 

with providers, as they are responsible for communicating FH and family genetic risk 

information that, in turn, is used to generate screening recommendations. In hereditary CRC 

families, disclosure of genetic test results from patients to their healthcare provider was 

significantly associated with endoscopy in the year following testing.81 However, both 

descriptive and intervention research is lacking with regard to the influence of provider-

patient communication on CRC screening in those at increased familial risk.

Question 5: What interventions have proven effective for improving screening rates in 
these high risk populations?

What is Known—There were eight studies identified that tested interventions to promote 

CRC screening in persons with a FH of CRC (n=7) or adenoma (1).9,82–88 All studies 

specifically targeted FDRs of CRC cases; one study focused on minority groups.82 These 
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studies used various means for recruiting subjects (cancer registry, medical practices, family 

registries, hospitals), used different intervention approaches (print/mail, telephone, in-

person), and assessed various outcomes in terms of screening type (any vs. colonoscopy 

only) and time since intervention (3 to 24 months). The most common theoretical model 

used for framing the intervention was the Health Belief Model.

In all but one study,88 moderate increases in screening adherence were noted for both the 

intervention and control groups (range = 11–30%). In six studies, adherence was 

significantly higher in the more ‘intensive’ intervention group(s) (range of effect size= 1.3–7 

times greater) than in the control groups.9,82–85,87 In these studies, the intervention was 

delivered by phone or in-person, was tailored to the individuals’ risk and perceived barriers 

and incorporated strategies for overcoming barriers. The two studies that reported no 

intervention effects offered a one-time print intervention that was tailored or not tailored to 

the individual. 86,88

What is Not Known—Relatively few controlled studies have been done and the different 

approaches used make comparison of results across the published studies difficult and 

recommendations for the most effective approaches impossible. Though almost all studies 

showed significant yet moderate effects within a controlled trial setting, it is not known 

whether these interventions would be effective in practice or population-based settings. 

There is a need for research in this area to determine the feasibility of implementing these 

interventions, or components of these interventions into real world settings, and for 

evaluating their impact in various patient populations.

One of the major obstacles for conducting targeted interventions for persons at increased 

CRC risk due to FH is identifying and contacting these individuals within the health care 

system or the population at-large. The studies reviewed herein recruited FDRs from CRC 

cases who allowed researchers to contact them or who had enrolled in family registries. 

Screening compliance among these FDRs and their motivations to get screened are likely 

skewed. The challenge, if these interventions are to be implemented in clinical practice, is to 

develop systems to reliably identify persons with a FH of CRC and have the ability to 

contact them.

Question 6: What types of tools are available for assessing cancer FH to inform CRC 
screening?

What is Known—Publication is limited on this topic since the majority of FH tools are 

newly and/or commercially developed. Thus, a convenience sample of both publically-

available and private/commercially-available cancer FH tools was selected and described 

here (n=10 supporting articles); final selection of tools included was guided by experts on 

the Task Group.

Free-standing tools that assess cancer FH vary broadly in their intended use, inputs, and 

endpoints. Several publicly-available, patient-oriented tools focus solely on CRC risk 

assessment (e.g. estimating lifetime risk for CRC). These tools generally provide 

personalized guidance on CRC screening based on patient self-report of personal and family 

health history, for example the presence/absence of one or more FDRs with CRC before age 
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60. These tools can be very brief (e.g., Columbia University’s three question Familial CRC 

Risk Assessment Tool, http://columbiasurgery.org/news/2015/03/03/3-questions-assess-

your-familial-colorectal-cancer-risks) or more elaborate (e.g., The Ohio State University 

Family HealthLink, https://familyhealthlink.osumc.edu/) and many include personal health 

history and lifestyle choices in addition to FH in their risk assessment (e.g., Cleveland 

Clinic’s Score Against Colon Cancer, http://digestive.ccf.org/scores/go). These tools can be 

completed by patients or facilitated by an affiliated health care provider. Additionally, there 

are publically-available, clinician-oriented tools that focus solely on CRC risk assessment 

available that also employ limited, focused data sets for risk assessment (e.g., NCI’s 

Colorectal Cancer Risk Assessment Tool, http://www.cancer.gov/colorectalcancerrisk/).

There are also several publically-available tools that collect broader cancer FH, some of 

which also provide risk estimates. Two examples are the Surgeon General’s My Family 

Health Portrait (https://familyhistory.hhs.gov/FHH/html/index.html) and the CDC’s Family 

Healthware (https://www.familyhealthware.com/). Both are patient-oriented, allowing entry 

of family structure and health history, and have undergone some clinical validation. 89–91 

Additionally, both tools provide personal risk estimates.91,92 However, these tools differ 

from those focused solely on CRC risk assessment in that they capture the structure of a 

patient’s family and not just individuals affected by CRC, allowing for the number, age, and 

relation of unaffected relatives to inform risk and appropriate screening recommendations.

In addition to publically-available tools, there is a growing suite of private and/or 

commercially available broader cancer FH collection tools, many of which offer risk 

assessment. These tools generally allow for patient self-entry of FH and many provide 

clinical decision support directly to clinicians. Several have undergone formal scientific 

assessment. 93–97 Included in the Supplemental Materials is an inventory of 15 tools that can 

be used for cancer FH collection/risk assessment and their attributes that was developed in 

conjunction with the Global Alliance for Genomics and Health.

In contrast to free-standing tools, electronic health records (EHRs), which are becoming 

increasingly available and widely adopted in the US, present an opportunity to collect FH 

directly into the patient medical record. To assess current utility of EHRs to collect and use 

FH data, the NCCRT commissioned a survey of community health centers across the U.S. 

(2014).98 Key findings from this study indicate that all EHRs surveyed had a FH section but 

it was variably completed and not regularly updated; this section typically, but not 

uniformly, includes structured fields for relative relation (up to 2nd or 3rd degree) and type of 

cancer, but not for other variables like age at diagnosis. Many of these observations are in 

striking contrast to published suggested core data sets for family health history in EHR 

systems.99 None of the EHRs surveyed link FH information to medical decision making.

What is Not Known—Few tools have been evaluated in terms of reach (how many 

patients and/or providers are using them), acceptability (what do patients/providers think 

about these?), and ease of use. There is also little information available on how best to link 

free-standing tools with existing EHRs and/or how to incorporate these data fields directly 

into EHR systems. Few effectiveness studies and no comparative effectiveness studies have 

been done on these tools. Further, though the value of collecting FH is recognized, there is 
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little direct evidence that taking comprehensive FH changes clinical practice or improves 

patient outcomes.

Discussion

This review summarizes what is known and not known, and what questions remain in terms 

of quantifying CRC risk, improving screening adherence, and identifying persons at 

increased risk of CRC due to their FH. Based on these findings and expert opinion from 

members of our national panel, we highlight below four priority opportunities to reduce the 

burden of CRC in these at-risk populations and provide some specific recommendations.

1). Improve how we collect and utilize cancer FH information

As revealed herein, FH it is not routinely collected nor used to inform risk and screening in 

practice. Further, although cancer screening is a required reporting metric in primary care, 

risk-appropriate screening based on familial risk is not. Two strategies for improving 

collection of FH are expanding use of existing FH tools and enhancing the capability of 

EHR systems to collect these data in standardized formats and link them with clinical 

decision making. Having these data available electronically should enable providers to 

identify patients at increased risk, and monitor screening rates and outcomes in these groups, 

a combination that is currently lacking. The NCCRT has begun efforts to work with several 

EHR vendors in the U.S. to discuss if/how to enhance collection of FH in primary care. It is 

recognized that in order to operationalize this broadly, there must be both provider demand 

for this functionality and support from EHR vendors.

Recommendation #1: Establish a clinical consensus regarding the essential 

elements of a high quality FH section of the EHR that could be entered directly into 

EHRs, or integrated into the EHR from free-standing FH tools

Recommendation #2: Advocate for including the collection and updates of FH as a 

quality metric in primary care

2). Establish consensus across organizations for CRC screening guidelines by FH status

The only group for whom the guidelines are consistent are those with an FDR with CRC 

<60 years of age or those with>1FDR with CRC; there is substantial variability in the 

recommendations for those with a single CRC or adenoma > age 60. As noted earlier, there 

are limited data on risk of CRC associated with a FH of polyps. Further, it is recognized that 

the evidence to support more intensive screening regimens in high-risk groups is lacking, 

though modeling studies are on-going.

Recommendation #3: Catalyze an effort to come to consensus on screening 

guidelines for individuals with a single FDR with CRC > age 60

Recommendation #4: Conduct additional studies to assess risk of CRC associated 

with a FH of adenomas (specified according to size, histology of polyp), and 

efficacy of interval screening in persons at increased risk
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3). Enhance provider-patient knowledge of guidelines and communication about CRC risk

This review clearly demonstrates that providers play a significant role in promoting 

screening. Although guidelines exist for persons at increased risk, many providers are 

unaware of them. Important challenges identified are limited FH data available to identify 

high-risk patients (addressed above), and poor knowledge and communication about polyps 

to inform risk.

Recommendation#5: Educate primary care providers on appropriate application of 

guidelines for high-risk patients

Recommendation #6: Develop standard reporting metrics for disclosing endoscopy 

findings (specifically information about polyps) and screening recommendations 

for their at-risk relatives to patients

4). Encourage cancer survivors to promote screening within their families, and partner 
with existing CRC screening programs to expand reach to high-risk groups

Encouragement from family members, and in particular those affected with CRC, can 

facilitate screening in unaffected family members. The CRC survivor community is growing 

yet it remains an untapped resource for promoting screening in their own families and in 

others. Further, there are many organizations that promote CRC awareness and screening in 

average risk persons including the NCCRT, 80% by 2018 campaign and the CDC’s 

Colorectal Cancer Control Program (CRCCP). The CRCCP, now in 25 states and expanding, 

uses evidence-based interventions to increase rates of provider recommendations and 

adherence to screening guidelines. Strategies and resources from these programs can be 

leveraged to promote screening in high-risk groups.

Recommendation #7: Enlist efforts from patient advocate groups and state cancer 

registries to promote CRC screening in family members of persons affected by 

CRC

Recommendation #8: Collaborate with national/local organizations that promote 

and/or monitor CRC screening (ex. CRCCP, NCCRT, BRFSS, NHIS) to expand 

efforts in high-risk groups

This review has some limitations. It is recognized that although the search strategy was 

comprehensive and broad, some relevant articles may have been missed. There is also the 

possibility for publication bias, as only studies that were published in peer-reviewed journals 

were reviewed for inclusion.

Conclusion

Having a FH of CRC or adenomas is an important risk factor for CRC. The lifetime risk of 

developing CRC for an individual with just one affected FDR is about twice that of persons 

without an affected family member and the risk is even higher with more affected relatives 

and younger age of CRC diagnoses in the family. Moreover, the population at-risk is 

sizeable; over 10% of the adult population in the U.S. has one or more family members who 

have been diagnosed with CRC. Routine screening with colonoscopy can prevent CRC 

through removal of polyps and can detect CRC in its early stages, which saves lives; 100 5-
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year survival following CRC diagnosis is markedly better if detected at a local vs. distant 

stage (90% vs. 13%).101 Despite the proven efficacy of screening and the existence of 

consensus guidelines for persons at increased risk due to FH, adherence to screening in this 

population remains low, particularly for persons less than age 50. This is an important group 

as it has been estimated that 7% of the population under age 50 will have a FH of CRC that 

would warrant early (age 40 or younger) and more frequent screening.102

In summary, persons with a FH of CRC or adenomas represent a large, at-risk population 

that is not receiving guideline recommended screening for CRC. The collective efforts 

described above by providers, researchers, policy-makers and patient advocates to improve 

how we identify, manage and communicate with these individuals about their risk can have a 

significant impact on reducing CRC burden in these families and in the population at-large.
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