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Table 1. Guidelines from other organizations: CRC screening based on family history 
	Source


1


	Risk Categories
	Recommended screening schedule

	American Gastroenterological Association 
	≥ 2 First-degree relatives with CRC / AdP, or ≥ 1 first-degree relative affected before age 60
	Colonoscopy every 5 years, beginning at age 40 or 10 years before youngest diagnosis in family, whichever came first

	
	1 First-degree relative affected with CRC / AdP at or after age 60a
	Same as average risk, but beginning at age 40

	American Cancer Society 
	CRC or AdP in ≥ 1 first-degree relative before age 60 or ≥ 2 first-degree relatives at any age (excluding HNPCC and FAP)
	Colonoscopy every 5 – 10 years, starting at age 40

	Canadian Task Force on Preventive Health Care 
	1 Or 2 first-degree relatives with CRC
	Same as average risk

	
	> 2 Relatives with CRC
	Consider genetic screening

	US Preventive Services Task Force 
	≥ 1 First-degree relative with CRC onset before age 60
	Any screening modality, starting at age 40

	AdP, adenomatous polyp; CRC, colorectal cancer; FAP, familial adenomatous polyposis coli syndrome; HNPCC, hereditary nonpolyposis colorectal cancer. aExcludes criteria identifying persons with familial cancer syndromes, who are at very high or extreme risk.


Figure 1. Analytic Framework 
The analytic framework is based on the MISCAN model of the natural history of adenoma.2
 We designed this framework in collaboration with CISNET to make sure that the outcomes of the review would be consistent with the MISCAN model. Natural history events of interest for this review are age of onset, number of adenomas, adenoma histology, progression of adenoma and CRC, and tumor location.
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.
Table 2. Search strategy 

	Colorectal cancer terms

	Colorectal Neoplasms/

	Colonic Neoplasms/

	Sigmoid Neoplasms/

	Rectal Neoplasms/

	Anus Neoplasms/

	Anal Gland Neoplasms/

	CRC.ti,ab.

	mCRC.ti,ab.

	((colon or colorectal or colonic or sigmoid or rectal or rectum)adj3(cancer$ or neoplasm$ or neoplasia$ or tumor$ or tumour$ or carcinoma$ or adenocarcinoma$ or metastatic or metastasis or metastases)).ti,ab.

	((colon or colorectal or colonic or sigmoid or rectal or rectum) and (polyp$ or adenoma$)).ti,ab.

	Family history search terms

	Family Health/

	((family or familial) adj (history$ or risk$)).ti,ab.

	(familial history adj3 (taking or collect$ or tool? or questionnaire? or form? or algorithm? or assessment)).ti,ab.

	(familial history adj3 (taking or collect$ or tool? or questionnaire? or form? or algorithm? or assessment)).ti,ab.

	(human adj3 pedigree).ti,ab.

	(first or second) adj2 degree relative?).ti,ab.

	(family adj relative$).ti,ab.

	((parental or paternal or maternal) adj2 history).ti,ab.

	Sibling$.ti,ab.


Distribution of family history, risk conferred by family history, influence on natural history
Table 3. Family history definitions
	Domain
	Categories:

	Degree of relatedness

 
	First degree relative (FDR)

Parent

Sibling

Second degree relative (SDR)

Third degree relative+ (TDR+)

“mixed” (e.g. I FDR diagnosed age<50 OR 2 SDRs)

	Number of relatives

 
	1+ 

0

1

2

2+

	Relative’s age at detection
	<50

<60

≥60


Table 4. Polyp and tumor histology

	Polyp type
	Subtype/example
	Categorization for review

	Neoplastic: 
	 
	

	Adenoma
	 
	Adenoma

	 
	Advanced adenoma
	Advanced adenoma 

	 
	Tubular 
	Tubular adenoma

	 
	Tubulovillous 
	Tubulovillous adenoma

	 
	Villous
	Villous adenoma

	 
	Sessile serrated adenoma/SSA
	Sessile serrated adenoma 

	 
	Sessile serrated polyp/SSP
	Sessile serrated adenoma 

	 
	Traditional serrated or “serrated”
	Serrated adenoma

	 
	Flat
	Flat adenoma

	 
	Depressed
	Depressed adenoma

	 
	High grade dysplasia
	Advanced adenoma

	 
	Carcinoma in situ
	Advanced adenoma

	 
	Intraepithelial carcinoma
	Advanced adenoma

	 
	Adenoma  ≥10 mm 
	Advanced adenoma 

	Nonneoplastic
	 
	Not of interest

	Hamartomatous
	Peutz-Jeghers
	Not of interest

	 
	Juvenile polyposis
	Not of interest

	Inflammatory
	Ulcerative colitis
	Not of interest

	 
	Crohns disease
	Not of interest

	Hyperplastic
	Hyperplastic polyps
	Not of interest unless proximal

	 
	Hyperplastic polyposis 
	Not of interest

	 
	Hyperplastic serrated polyp
	Not of interest unless proximal

	Carcinoma
	 
	Adenocarcinoma

	 
	Adenocarcinoma
	Adenocarcinoma

	 
	Mucinous carcinoma
	Adenocarcinoma

	 
	Signet-ring cell carcinoma
	Adenocarcinoma

	 
	Small cell carcinoma
	Not of interest

	 
	Squamous cell carcinoma
	Not of interest

	 
	Adenosquamous carcinoma
	Possibly of interest

	 
	Medullary carcinoma
	Not of interest

	 
	Undifferentiated carcinoma
	Not of interest

	Carcinoid
	 
	Not of interest

	Mixed carcinoid-adenocarcinoma
	 
	Possibly of interest

	Non-epithilial tumors
	 
	Not of interest

	Malignant lymphomas
	 
	Not of interest

	Secondary tumors
	 
	Not of interest


Table 5. Inclusion, exclusion, and best evidence criteria
	
	Included
	Excluded

	Population/Setting
	
	

	All questions
	Adults ≥ 18 years
	Family history not described as both number of relatives and degree of relationship 

Familial syndromes (Peutz-Jeghers, juvenile polyposis, FAP, HNPCC, hyperplastic polyposis) or founder population >10% of population

Illness-associated CRC (ulcerative colitis, etc)

	Prevalence, Risk 
	Unselected general population or representative subset
	Population selected for personal history of CRC or adenomas; relatives recruited from index case populations

	Adherence
	Unselected general population or representative subset at average risk
	Studies that exclusively focus on CRC screening for patients with a family history

	Natural history
	People with CRC or detected adenomas
	Unaffected

	Outcomes
	
	

	All questions
	--
	Illness-associated CRC

Outcomes not stratified by family history

	Prevalence
	Distribution of family history 
	Distribution not reported

	Risk
	Absolute and/or relative risk of adenoma or CRC is reported or can be calculated 
	Outcomes not stratified by family history

	Adherence
	Proportion of patients receiving screening colonoscopy 

Difference in screening participation between those with and without a family history
	Screening rates not presented by family history 

	Natural history
	Age of onset of adenomas and/or CRC; number of adenomas, advanced adenoma; adenoma location, stage at CRC diagnosis; adenoma/tumor location
	Other natural history events

Natural history outcomes not reported by family history 



	Study design
	
	

	All questions
	RCT/CCT; population-based registry; cohort 
	Single-case studies; qualitative 

	Prevalence
	Survey; descriptive studies; cross-sectional
	Case-control; case series; N<100

	Risk
	--
	Case-control; case series; N<500

	Adherence
	RCT/CCT; Survey; descriptive studies; cross-sectional; Modeling studies
	Case series; N< 100

	Natural history
	Case-only; case-control, case/case 
	Case-case (stratified by anything other than race/ethnicity); N<50 cases

	Geography
	
	

	Prevalence, risk, natural history
	Any
	None

	Adherence
	US
	Non-US

	Language
	All questions: English
	Non-English

	Best evidence criteria
	
	 

	Prevalence, Risk
	N≥30,000; population-based
	Screening-program based

	Adherence
	Population-based sample

Data presented age 50+, published since September 2009
	Screening-program based

	Natural history
	N>500 affected people
	


Table 6. Assessing threats to validity 
	Key Question
	Questions

	Prevalence of family history:
	How representative is the study population of the general US population?
What method was used for the ascertainment of family history?
How detailed was the definition of family history utilized in the study?
Did the study clearly demonstrate that CRC/adenoma was not diagnosed in participants at start of study?

	Risk conferred by family history: 
	How representative is the study population of the general US population?

What was the source of the comparison cohort?
What method was used for the ascertainment of family history?
How detailed was the definition of family history utilized in the study?
Were relevant potential confounders (age, sex, family size) controlled for in the estimations of risk?

How was CRC/adenoma status ascertained?

Was the age of the study population a threat to study validity (i.e., could CRC occur during the study period?)

Was participant follow up sufficiently complete?

	Natural history: 
	What method was used for the ascertainment of family history?
How was family history verified?

Was family size measured and adjusted for in analyses?

Was relatedness of study participants measured and adjusted for in analyses?

How were natural history events ascertained? And how was quality/completeness of this ascertainment addressed?

Was participant follow up sufficiently complete?

	Adherence: 
	Were the groups similar at baseline regarding the most important prognostic indicators?

Were intervention/exposure measures valid, reliable, and equally applied?

Were the outcome assessors blinded to the intervention or exposure status of subjects?

Were outcome measures valid, reliable, and equally applied?

Does the analysis control for baseline differences?

Were important potential confounding and modifying variables taken into account in the design and analysis (e.g., through matching, stratification, or statistical adjustment)?

Were the statistical methods used to assess the abstracted outcomes appropriate?


Table 7. Excluded studies

	Include/exclude codes

	I.    Include

	E1. Not published in English

	E2. Not original research

	E3. Population evaluated for risk not selected on CRC/adenoma status

	E4. Study design

	E5. Family history not assessed

	E6. Family history not reported as number and degree of relatedness

	E7. Risk for CRC and/or adenoma not reported by family history

	E8. Absolute and/or relative risk of adenoma/CRC by family history not reported 

	E9. Distribution of family history across study population not reported for at least one level of family history

	E10. Natural history events of interest are not assessed

	E11. Natural history events are not reported or can not be abstracted

	E12. Overlapping study population

	E13. Sample size too small or case constructed cohort

	E14. No age stratified data
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Table 8. Included study characteristics: study design and population
	Author, year
	Include For
	Study setting and years of data collection
	Study design
	How were participants selected?
	Exclusion criteria
	%follow-up or response rate
	Sample size, age %female, ethnicity

	Kondo, T., H. Toyoshima, et al. 2003


3


	Prevalence 

Risk
	Japan Collaborative Cohort Study for Evaluation of Cancer Risk (JACC)

1988-1997
	Prospective cohort
	Men and women age 40-79 undergoing medical checkups in 45 study areas throughout Japan.
	age <40
age >79
unknown birth order
	NR
	N= 50 864 (Assumed 100% Japanese. females= 58.5%
mean age= 57.7 ±10.1)

	Leu 2008


4


	Risk
	Swedish Multigenerational Register, linked to the Swedish Cancer Register

1961-2002
	Registry
	Offspring born in Sweden 1932-2002, still living in 1961 with both biological parents identified in the Multigenerational Register
	Offspring without both parents identified
	NR
	N= ~ 7 million

Offspring born in Sweden 1932-2002, with both biological parents identified in the Multigenerational Register

	Murphy 2009


5


	Risk
	Shanghai Women's Health Study

1997-2005
	Prospective cohort
	All women 40-70 in 7 urban communities in Shanghai
	Age< 40 or >70
Prevalent cancer at baseline
No accrued follow-up time
	Response rate 93% 

8 patients accrued no follow-up time (<0.1%)
	N= 73 358

(Chinese population, Median age= 50 (IQR 44-60).
100% female)

	Fuchs 19946

	Prevalence and Risk
	Nurses’ Health Study 1982-1990;

Health Professionals Follow-up study

1986-1992
	Prospective cohort
	NHS=female registered nurses, 30-55 years of age HPFS=men who were health professionals 40 to 75 years of age
	Implausible food intake scores; 
personal hx of previous cancer, ulcerative colitis, or FAP; hx of colonoscopy or sigmoidoscopy; hx of colorectal adenomas before the study period.
	NHS: 96%
HPFS: 94%
	NHS: 87 031

(100% Female, Mean Age 49.1) 


HPFS: 32 085 (0.0% Female, Mean Age 51.5)

	Nelson 1993


7


	Prevalence and Risk
	Iowa Women's Health Study, USA

1986-1990
	Prospective cohort
	random sample of 99 826 of approx. 195 000 women age 55-69 from a roster of women with an Iowa state driver's license, were mailed questionnaires

1 796 ineligible (age, gender, deceased)
41 837 responded
2 293 excluded for non-skin cancer at baseline
	Age< 55 or >69
non-skin cancer at baseline
No accrued follow-up time
	follow up designated as length of time from baseline to 1) CRC diagnosis, 2) death, 3) left state, 4) midpoint from last contact to last attempted contact

%f/u not reported, person years of follow up used to calculate incidence rates
	Prospective analysis (incident cases): 
n=38 006

Cross-sectional analysis (prevalent cases):
N=40 657 women age 55-69

%female:  100% (n=39 544)
Age: range 55-69
mean age NR

	Poole 19998

	Prevalence and Risk
	Cancer Prevention Study-1 (CPS-1)

1959-1972
	Prospective cohort
	Recruited by ACS volunteers (1 million+ recruited)
	Men
	Original cohort 594 551. Lost to follow-up (1.7%); did not complete baseline questionnaire (5.5%); incomplete data on family history or other variables (16.3%); reported cancer at baseline (4.2%)
	N=429 483 (72.2% of original cohort)

98-99% white

Average age 51 . 
100% female

	Sandhu 20019

	Prevalence and Risk
	European Prospective Investigation into Cancer (EPIC-Norfolk)

1993-1997
	Cross-sectional interview survey
	all men and women ages 45-74 identified from lists of participating general practices were invited to join
	participants with prevalent cancer other than CRC or non-melanoma skin cancer
	NA
	Excluded participants with prevalent cancer other than CRC or non-melanoma skin cancer. N = 30 353

NR (Norfolk, England)
"participants are broadly representative of the British population"

%female = 16690/30353 = 55%; mean age (males) = 59.4 yrs; mean age (females) = 58.9 yrs

	Scheuner 2010


10


	Prevalence and Risk
	California Health Interview Survey

2005
	Cross-sectional interview survey
	RDD telephone survey of California households administered in English, Spanish, Chinese, Korean, and Vietnamese, ages 18 - 64 years
	None
	NA
	N =33 187

Weighted percent’s: 
48.6% white;
28.3% Latino; 12.7% Asian; 
6% African American;
4.4% other

mean age = 39.3 (range: 18-64)
%female (weighted)= 50%;

	Taylor 2010


11


	Prevalence and Risk
	Utah Population Database

1952-End date NR
	Retrospective analysis of population-based, genealogical database linked to cancer registry
	
UPBD records of 2.3 million persons who were part of 3+ generation of Utah genealogy data and descendants of the original pioneers
	NR
	NA
	N = 2 327 327 (race, age, gender NR)

	Pinsky 2003


12


	Prevalence
	Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial (PLCO)

1993-2001
	Randomized screening trial
	participants in the PLCO trial who completed questionnaire on family history of cancer
	personal history of PLCO cancer, or undergoing treatment for any cancer, or a recent history of "certain" screening procedures
	PLCO is a longitudinal study, but analysis for this paper used baseline data only
	N= 149 332

(88% non-hispanic white; 5.1% black; 1.9% hispanic; 3.7% Asian; 1% other)

(55-59 years = 33%; 
60-64 years = 31%; 
65-69 years = 23%; 
70-74 years = 13%; 
51% female)

	Bass 200813

	Natural hx:

carcinoma
	Nurses’ Health Study, USA, 1982-2004
	Prospective cohort
	Study participants with confirmed CRC diagnosis
	History of prior cancer or FAP
	NA
	N=1001

Median age = 61.85 
range: NR
100 %female, race NR

	Hemminki 2010


14


	Natural hx:

carcinoma
	Swedish Family Cancer Database- Data from Stockholm-Gotland and Linkoping healthcare regions only.

2004-2008
	Retrospective chart  review
	Patients diagnosed with CRC in Stockholm-Gotland and Linkoping healthcare regions
	Censoring events defined as death from other cause than CRC, diagnosis of second cancer, emigration, end of study 12/31/2008.
	NA
	N=6 105

(100% Swedish, Age and gender NR)

	Hoffmeister 2010


15


	Natural hx:

adenoma
	33 gastro-enterology clinics, Saarland, Germany

2005-2007
	Cross-sectional (baseline data from KoloSal cohort study)
	Average risk patients undergoing screening colonoscopy in Saarlan state on southwest Germany.
	<age55, history of CRC,  colorectal surgery, or screening colonoscopy; incomplete study colonoscopy or bowel preparation
	NA
	N= 3 349 (100% German Mean age = 63.5 (±6.5)
Age range: 55-75+
%female = 50%;)

	Lynch 200316

	Natural hx:

adenoma
	Department of Veterans Affairs Cooperative Study #380

1994-1997
	Cross-sectional


	Self-reported

Family history of colorectal cancer was recorded

for all participants in a screening colonoscopy

study.
	Reported GI symptoms in previous 6 months, history of colonic disease or flex sig/colonoscopy in previous 10 years.
	NA
	N= 3 121 asymptomatic subjects age 50-75. 
male 3021 (98%), female 100 (2%)
50-59 1044 (33%), 60-69 1 481 (47%), 70-75 596 (20%)
Positive family history of at least 1 FDR 370 (28%)



	Japanese Research Society 1993


17


	Natural hx:

carcinoma, 
	Multi Institute Registry of the Japanese Research Society for Cancer of the Colon and Rectum

1978-1983
	Retrospective chart  review
	Patients undergoing treatment for CRC at any of 159 participating hospitals between 1978-1983.
	cancer other than adenocarcinoma, unclear family history, adenomatosis coli
	NA
	N= 15 369 (100% Japanese, Mean age = NR
Age range: NR
%female = 43.5%)

	Kao 2009


18


	Natural hx:

carcinoma, progression
	Taipei Veterans General Hospital, Taiwan

2000-2007
	Prospective cohort
	Consecutive  patients rec'd surgery for colorectal adeno carcinoma
	FAP; (HNPCC included),
	NR
	N= 3 339 (Mean age = NR 
Age range: NR
%female = 32.5%)

median age of onset is reported

	Chan 2008


19


	Natural hx:

progression
	Cancer and Lukemia Group B Study "CALGB 89803"
199-2001
	Prospective observational


	1 087 patients with stage III colon cancer enrolled in a randomized adjuvant chemotherapy trial.
	Cancer reccurence within 90 days of trial enrollment.


	Patients followed until 2007 for recurrence and death. F/U rate not reported
	N= 1 087

female 480 (44%)

Positive family history of at least 1 FDR 195 (18%)

Median age 0 FDR= 60 (24-85), Median age 1+ FDR= 63 (21-85)

	Wark 200920

	Natural hx:

adenoma
	Health Professionals Follow-up Study

1986-2004
	Prospective cohort
	Participants who completed 1986 questionnaire and underwent colonoscopy or sigmoidoscopy between 1984-2004.
	History of CR polyps, cancer, UC, Crohn's, reported implausible caloric intake, left 70+ items blank on food-frequency questionnaire
	NA
	N=29 120

Northern European N=20,873
Southern European N=6 505
Other N=1 742

100% male
Mean age at most recent endoscopy 66.7 ± 9.2

	Zell 200821

	Natural hx:

progression
	Gene Environment Study of Familial Colorectal Cancer

1994-1996
	Retrospective chart review
	Incident cases of invasive CRC from UC Irvine Gene Environment Study and Cancer Surveillance Program of Orange County/ San Diego Imperial Organization for Cancer Control
	NR
	NA
	N= 781

Caucasian 84%
African American 2%
Hispanic 8%
Asian 6%
Other <1%

Median age = 64.00
Age range: 22-99
%female = 47%



	Taylor 2011


22


	Adherence
	Intermountain Healthcare/UPDB 2004-2009
	Prospective cohort
	Age 30-90 years, seen within last 5 years at Intermountain Healthcare and had a family history of CRC in the UPD.
	NR
	NA
	Age 50-90
N= 71 446 (10.2%  have positive family history)

	Townsend 201323

	Adherence
	California Health Interview Survey 2005
	Prospective cohort
	Respondents to the 2005 CHIS
	>65 years, personal history of any cancer, unknown family history
	NA
	Age 50-64
N= 10 310 (7.5%  have positive family history)

	Zlot 201224

	Adherence
	Oregon BRFSS 2008


	Prospective cohort
	Non institutionalized Oregon residents >18 years
	NR
	NA
	Age 50+

N= 1 163 (10.2% have positive family history)



	Peterson 2007


25


	Adherence
	National Health Interview Survey

2000


	Cross Sectional
	Respondents to the 2000 supplement,

known as the Cancer Control Module, was

administered to 32 374 adults >18 years of age. For the purposes of this study, men and women

>50 years of age without a prior diagnosis

of CRC
	NR
	72% response rate
	Age 50+

N= 11 487 (8.1% have positive family history)

	Seef 2004


26


	Adherence
	National Health Interview Survey

2000


	Cross Sectional
	Respondents to the 2000 supplement,

known as the Cancer Control Module, was

administered to 32,374 adults >18 years of age. For the purposes of this study, men and women

>50 years of age without a prior diagnosis

of CRC
	NR
	72% response rate
	Age 50+

N= 10 438 (8.0% have positive family history)

	Shapiro

2008


27


	Adherence
	National Health Interview Survey 2005
	Cross Sectional
	respondents ages z50 years from the

2005 National Health Interview Survey
	NR
	79%
	Age 50+

N= 11 295 (9.1% have positive family history)

	Schumacher

2008


28


	Adherence
	EARTH Study

Alaska and Navajo Nation (Arizona and New Mexico) 2004-2007
	Cross Sectional
	required

to be American Indian or Alaska Native eligible for Indian

Health Services-funded health care at least 18 years of age, not pregnant, not actively undergoing cancer treatment, and physically and

mentally able to read and understand the consent form and

to complete survey instruments and medical tests.
	NR
	NR
	Age 50+

N= 2 745 (6.2% have positive family history)

	Wong

200529

	Adherence
	California Health Interview Survey 2001
	Cross Sectional
	CRC screening rates were collected from a representative

sample of different Asian ethnic populations >50 years of age

using the 2001 California Health Interview Survey

(CHIS).
	NR
	NR
	Age 50+ (Asian American and Non-Latino Whites)

N= 19 489 (3.9% have positive family history

	Zapka

2002


30



	Adherence
	Massachusetts residents

June-August 1998
	Cross Sectional
	Massachusetts residents, aged >50, who had

a working residential telephone number and had never been

diagnosed with CRC.
	Unable to establish history of CRC diagnosis
	64% of sampled population completed survey
	Age 50-64

N= 521 (10.0% have positive family history)

	Lemon

2001


31


	Adherence
	Massachusetts residents

June-August 1998
	Cross Sectional
	Eligible participants

were Massachusetts residents 50 years and

older who were cognitively able, resided in

a home with a working telephone number,

and had never been diagnosed with CRC.
	Men ever diagnosed with prostate cancer

and women ever diagnosed with breast

cancer were excluded
	NR
	Age 50+

N= 954 (10.8% have positive family history)

	Young

2007


32


	Adherence
	Eastern Colorado residents

2005
	Cross Sectional
	Rural eastern Colorado residents aged 50 years and older.

Smaller counties were over-sampled to ensure a minimum

of 30 completed interviews per county.
	NR
	56% of sampled population completed survey
	Age 50+

N= 1 005 (12.1% have positive family history)


Table 9. Included study characteristics: family history
	Author, year
	Include For
	Study setting and years of data collection
	Family history categories for outcomes
	How was family history obtained/ verified?
	How was family size addressed?
	Relatedness of participants adjusted how?

	Kondo, T., H. Toyoshima, et al. 2003


3


	Prevalence 

Risk
	Japan Collaborative Cohort Study for Evaluation of Cancer Risk (JACC)

1988-1997
	0 parents 
1+ parent
	self-report (verification not reported)
	NR
	stratified  analyses by birth order of offspring

	Leu 2008


4


	Risk
	Swedish Multigenerational Register, linked to the Swedish Cancer Register

1961-2002
	1+ parent (N= NR)
1+ parent dx age <60 (N= NR)
1+ parent dx ≥ 60 (N= NR)
	Database (Swedish cancer register)
	NR
	Individuals in the cohort appear in different generations as offspring and later as parents, these were considered independently. Multiple affected offspring in the same family were treated as independent events.

	Murphy, G., X.-O. Shu, et al.

2009


5


	Risk
	Shanghai Women's Health Study

1997-2005
	1+ FDR 
1+ parent
1+ sibling
0 FDR
	Self-report via in-person interview with standardized questionnaire
	stratified analyses by birth order of offspring
	stratified analyses by birth order of offspring

	Fuchs 19946

	Prevalence 
Risk
	Nurses’ Health Study 1982-1990;

Health Professionals Follow-up study

1986-1992
	1 FDR (KQ0 only)
1+FDR
2+ FDR (KQ0 only)
0 FDR
	Self-report via survey (no verification)
	NR
	NR

	Nelson 1993


7


	Prevalence 
Risk
	Iowa Women's Health Study, USA

1986-1990
	1+ FDR (mothers or daughters only), n=1261

NOTE: data on sisters and male relatives not collected
	Self-report (not verified)
	NR
	NR

	Poole 19998

	Prevalence 
Risk
	Cancer Prevention Study-1 (CPS-1)

1959-1972
	1+ FDR 
0 FDR
	Self-report (not verified)
	In adjusted model
	NR

	Sandhu 20019

	Prevalence 
Risk
	European Prospective Investigation into Cancer (EPIC-Norfolk)

1993-1997
	In people without a personal hx of CRC (N=30,202): 
1+ FDR at least one FDR = 2069 (6.8%); 
2+ FDR at least two FDRs = 1030 (0.3%); 187 had either 2 FDR *or* 1 FDR dx age <45 two FDRs, or one dx < 45 yrs or both (n=13); In people with a personal hx of CRC (N=151): at least 1 FDR = 14.6%.
	Self-report (not verified)
	NR
	NR

	Scheuner 2010


10


	Prevalence 

Risk
	California Health Interview Survey

2005
	EITHER 0 FamHx, OR 1 SDR *or* 1 FDR with  endometrial (“weak risk”)


moderate risk = EITHER 1 FDR age?? *or* 2 SDRs from same side of family *or* 1 SDR dx age <50 *or* SDRs with endometrial (“moderate risk”)

strong risk = EITHER 1+ FDR dx age <50 *or* multiple relatives *or* hereditary syndrome suspected  (“high risk”)
	Self-report (not verified)
	NR
	Only included one participant per household. "Highly unlikely that adult CHIS respondents are related to each other"

	Taylor 2010


11


	Prevalence 

Risk
	Utah Population Database

1952-End date NR
	0 FDR 
1+ FDR
2+ FDR
1 FDR
2 FDR

1+ FDR dx age <50
1+ FDR dx age <60
1+ FDR dx age ≥ 60
1+ SDR dx age <50
1+ SDR dx age <60
1+ SDR dx age ≥ 60
	UPDB linked to cancer registry records
	NR
	NR

	Pinsky 2003


12


	Prevalence
	Prostate, Lung, Colorectal, and Ovarian Cancer Screening Trial (PLCO)

1993-2001
	1+ ADR any family member (9.4%); 
2+ ADR at least two family members (0.7%); 
n=26 meet Amsterdam criteria
	Self-report (not verified)
	NR
	NR

	Bass 200813

	Natural hx:

carcinoma
	Nurses’ Health Study, USA, 1982-2004
	0 FDR
1+ FDR
	self-administered questionnaire, verification NR
	Secondary analyses not reported in paper are adjusted for number of affected family members
	Secondary analyses not reported in paper are adjusted for type of relationship to affected family member

	Hemminki 2010


14


	Natural hx:

carcinoma
	Swedish Family Cancer Database- Data from Stockholm-Gotland and Linkoping healthcare regions only.

2004-2008
	Family history of CRC (n=352, 5.7%)

0 FDR
1+ FDR
	Registry data: "Both the diagnostic accuracy and the coverage of the Swedish Family Cancer Database are believed to approach 100%"
	NR
	NR

	Lynch 200316

	Natural hx:

adenoma
	Department of Veterans Affairs Cooperative Study #380

1994-1997
	0 FDR
1+ FDR
	Self-report (not verified)
	NR
	NR

	Hoffmeister 2010


15


	Natural hx:

adenoma
	33 gastro-enterology clinics, Saarland, Germany

2005-2007
	Family history of CRC (n=391, 12%)

0 FDR
1 FDR
	Interview: positive histories verified by medical records or death certificates
	NR
	NR

	Japanese Research Society 1993


17


	Natural hx:

carcinoma
	Multi Institute Registry of the Japanese Research Society for Cancer of the Colon and Rectum

1978-1983
	Family history of CRC (n=1002, 6.5%)

0 FDR
1+ FDR
	registry records (verification not reported)
	NR
	NR

	Kao 2009


18


	Natural hx:

carcinoma
	Taipei Veterans General Hospital, Taiwan

2000-2007
	1 FDR: 6.5%, 43.4% female, 66.4±10.5 yrs

2+ FDR: 2.3%, 43.6% female, 48.8±14.2 yrs (p<0.001)

0 FDR
1 FDR
2+ FDR
	Interview by specialized nurse (verification not reported)
	Says in methods it was measured but is NR
	NR

	Wark 200920

	Natural hx:

adenoma
	Health Professionals Follow-up Study

1986-2004
	Family history of CRC (n=4286, 14.9%)

0 FDR
1 FDR
≥2 FDR
	Not verified, listing references that self-report of fam hx in FDR is reliable (Kerber 1997 Am J Epid, Murff 2004 JAMA)
	NR
	NR

	Chan 2008


19


	Natural hx:

progression
	Cancer and Lukemia Group B Study "CALGB 89803"

199-2001
	0 FDR
1+ FDR
	Self-report (not verified)
	NR
	NR

	Zell 200821

	Natural hx:

progression
	Gene Environment Study of Familial Colorectal Cancer

1994-1996
	Family history of CRC (n=148, 18.9%)

0 FDR
1+ FDR
	self-report telephone interview: accuracy of self-report was 90% in a prior validation study involving these CRC cases
	NR
	NR

	Taylor 2011


22


	Adherence
	Intermountain Healthcare/UPDB 2004-2009
	No family history

1+ FDR with CRC

1+ FDR dx age <50
	Self-report verified by chart review
	NR
	NR

	Townsend 201323

	Adherence
	California Health Interview Survey 2005
	No family history of CRC

Either 1 FDR or 2+ SDR

Either 1 FDR or 2+ SDR dx age <50
	Self-report (not verified)
	NR
	NR

	Zlot 201224

	Adherence
	Oregon BRFSS 2008


	No family history of CRC

1+ FDR

1+ FDR dx age <50
	Self-report (not verified)
	NR
	NR

	Peterson 2007


25


	Adherence
	National Health Interview Survey

2000


	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Seef 2004


26


	Adherence
	National Health Interview Survey

2000


	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Shapiro

2008


27


	Adherence
	National Health Interview Survey 2005
	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Schumacher

2008


28


	Adherence
	EARTH Study

Alaska and Navajo Nation (Arizona and New Mexico) 2004-2007
	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Wong

200529

	Adherence
	California Health Interview Survey 2001
	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Zapka

2002


30



	Adherence
	Massachusetts residents

June-August 1998
	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Lemon

2001


31


	Adherence
	Massachusetts residents

June-August 1998
	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR

	Young

2007


32


	Adherence
	Eastern Colorado residents

2005
	No family history

1+ ADR with CRC
	Self-report (not verified)
	NR
	NR


Table 10. Age-stratified risk data 

	Author/Year
	N
	Family history 
	Age-stratified risk

	Fuchs 19946

	119,116
	1+ FDR
	30-44: 5.37 (1.98-17.4)

45-49: 3.85 (1.93-7.68) 

50-54: 2.54 (1.45-4.46)

55-59: 1.66 (1.00-2.78)

60-64: 1.35 (0.81-2.25)

65-69: 1.09 (0.52-2.28)

≥70: 1.00 (0.36-2.79)

	Leu 2008


4


	~7,000,000
	1+ parent 
	30-39: 4.79 (3.61-6.36)

40-49: 2.84 (2.44-3.30)

50-59: 1.96 (1.76-2.17)

60-69: 1.44 (1.25-1.66)

	Sandhu 20019

	30,353
	1+ FDR
	50-59: 1.63 (0.49-5.42)

60-69: 1.86 (0.88-3.94)

70-79: 2.67 (1.37-5.19)

	Fuchs -Values are means directly standardized according to the age distribution of the respective cohort in its entirety. Tests for trend were performed with age used as a continuous variable in the multivariate model.

Sandhu-Adjusted for age as a continuous variable within age group strata.


Table 11. Prevalence: age, gender, race ethnicity

	Author, year
	N
	Family history categories
	Prevalence
	By age
	Female
	Male
	Race/ethnicity

	Sandhu 20019

	30,353
	1+ FDR 
	6.8%
	40-49: 5.1%
	5.7% 
	4.2%
	--

	 
	 
	 
	 
	50-59 : 6.8%
	7.1% 
	6.4%
	--

	 
	 
	 
	 
	60-69 : 7.4%
	8.3%
	6.4%
	--

	Fuchs 19946

	119,116
	1+ FDR
	--
	
	9.4%
	10%
	

	 
	 
	 
	 
	70-79 : 8.0%
	8.8
	7.0%
	--

	Scheuner 2010e


10

 
	33,187
	EITHER no family history *or* 1 SDR dx age ≥50  
	95.7% 
	18-49: 95.8% 
50-64: 91.0% 
	--
	--
	--

	
	 
	EITHER 1 FDR *or* 2 SDRs dx age <50  *or* 1 SDR dx age <50
	4.2% 
	18-49: 3.3% 

50-64: 7.2% 
	4.9% 
	3.6% 
	White: 6% 
Latino: 1.7% 
Asian:  3.3%  
African Am 4.9%  
other: 3.5% 

	 
	 
	EITHER 1+ FDR dx age <50 *or* 2+ ADR *or* hereditary syndrome 
	1.1% 

 
	18-49: 0.9% 

50-64: 1.8% 
	1.3%  
	0.9% 
	White: 1.3% 

Latino:, 0.8%  

Asian: 0.8% 

African Am 1.2% 

other: 0.9% 


Table 12. Stage at diagnosis: CRC 

	Study
	Population
	0 FDR
	1 FDR
	1+ FDR
	2+ FDR

	
	
	N with cancer
	% proximal
	% distala
	N with cancer
	% proximal
	% distala
	N with cancer
	% proximal
	% distala
	N with cancer
	% proximal
	% distala

	Hemminki 2010
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	Swedish Family Cancer Database
	8,102
	52.1
	47.9
	--
	--
	--
	1,841
	14.0
	86.0
	--
	--
	--

	Japanese Research Society 1993
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	Multi Institute Registry of the Japanese Research Society 
	14,367
	20.7
	79.3
	866
	21.1
	78.8
	980
	22.3b
	77.6 b
	114
	31.6
	68.5

	Kao 2009
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	Taipei Veterans General Hospital, Taiwan
	3,086
	68.6
	31.4
	219
	56.6
	43.4
	297
	56.5 b
	43.5 b
	78
	56.4
	43.6

	Bass, 200813

	Nurses’ Health Study, USA
	838
	40.0
	58.2
	--
	--
	--
	163
	42.9
	54.6
	--
	--
	--


a Includes rectum

b Calculated by combining 1 and 2+ groups

Some percentages do not add up to 100 due to missing data on location in some patients. 
Table 13. Stage distribution at diagnosis/ detection- CRC
	Study
	Population
	0 FDR
	1+ FDR or SDR
	1 FDR
	1+ FDR
	2+ FDR

	
	
	N
	Stage- %
	N
	Stage-%
	N
	Stage %
	N
	Stage- %
	N
	Stage %

	Zell21

	Invasive CRC,

UC Irvine Gene-Environment Study of Familial Colorectal Cancer
	946
	I: 27.8

II: 29.9

III: 25.8

IV: 13.7

Missing: 2.8
	
	
	
	
	208
	I: 37.5

II: 25.0

III: 20.2

IV: 14.4

Missing: 2.9
	
	

	Kao
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	Taipei Veterans General Hospital, Taiwan
	3 086
	I/II: 45.3

III/IV: 46.1

Missing: 8.6
	
	
	219
	I/II: 47.9

III/IV: 42.9

Missing: 9.2
	297
	I/II: 51.2

III/IV: 42.1

Missing: 6.7
	78
	I/II: 60.3

III/IV: 39.7

Missing: 

	Japanese Research Society


17


	Multi Institute Registry of the Japanese Research Society 
	11 452
	I: 12.4

II: 33.0

III: 25.3

IV: 13.6

V: 15.6
	813
	I: 13.3

II: 33.6

III: 25.2

IV: 12.9

V: 15.0
	
	
	
	
	
	


Percents do not add up to 100 because some patients are missing location data. 

Table 14. Age at diagnosis - CRC 

	
	Study
	N
	Site
	O FDR
	1 FDR
	1+ FDR
	2+ FDR
	P

	Kao 2009
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	Consecutive  surgical CRC patients, Taiwan, 43% female 
	3 393
	CRC
	68.3 ±13.0
	66.4 ±10.5
	--
	48.8 ±14.2
	<0.001

	Chan 2008
	CALGB 89803, Stage III colon 44% female
	1 087
	Colon
	60 (24-85)
	--
	63 (21-85)
	--
	0.24

	Bass 200813

	Nurses Health Study
	1 001
	CRC
	61.8 (range NR)
	--
	61.9 (range NR)
	--
	--

	Zell 200821

	UC Irvine 1994-1996, 47% female
	1 174
	Colon Rectal
	64 (22-99) 

61 (24-99)
	--
	64.5 (32-90) 

65 (37-93)
	--
	0.66

0.0085


Table 15. Adherence: eight studies from existing systematic review 

	Author
	Population, Setting
	Screen-relevant sample size
	Primary outcome of interest for review
	Family history categories
	Adherence % (95% CI) 
	OR (95% CI)

	Peterson

2007


25


Seef 2004


26



	National Health Interview Survey

2000 
National Health Interview Survey 2000

	Age 50+

N= 11 487 (8.1% have positive family history)
	Sigmoidoscopy in past 5 years, colonoscopy in past 10 years, FOBT in past
	No family history

1+ FDR
	NR

Men: 54.7 (49.0-60.2),

Women: 55.7 (51.8-59.8)
	Refe
2.08 (1.77-2.43)

	
	
	Age 50+

N= 10 438 (8.0% have positive family history)
	Sigmoidoscopy, colonoscopy, or proctoscopy in past 10 years
	No family history

1+ FDR
	32.5 (31.4-33.6)

54.0 (50.8-57.2)
	Reff
2.32 (1.98-2.72)

	
	
	Age 50+ 

N= 10 362 (8.0% have positive family history)
	FOBT within past year or sigmoidoscopy, colonoscopy, or proctoscopy in past 10 years
	No family history

1+ FDR
	41.4 (40.2-42.5)

59.7 (56.5-62.8)
	Reff
2.04 (1.73-2.40)

	Shapiro

2008
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	National Health Interview Survey 2005
	Age 50+

N= 11 295 (9.1% have positive family history)
	Sigmoidoscopy, colonoscopy, or proctoscopy in past 10 years
	No family history

1+ FDRg
	43.9 (42.6-45.1)

65.4 (62.0-68.7)
	NR

	
	
	Age 50+ 

N= 11 228 (9.2% have positive family history)
	FOBT within past year or sigmoidoscopy, colonoscopy, or proctoscopy in past 10 years
	No family history

1+ FDRg
	48.8 (47.6-50.1)

68.3 (64.9-71.5)
	NR

	Schumacher

2008


28


	EARTH Study 

Alaska and Navajo Nation (Arizona and New Mexico)
	Age 50+

N= 2 745 (6.2% have positive family history)
	Colonoscopy or sigmoidoscopy in past 5 years
	No family history

1+ FDR
	26.2 (NR)

44.1 (NR)
	Refh
1.94 (1.30-2.89)

	Wong 

200529

	California Health Interview Survey 2001
	Age 50+ (Asian American and Non-Latino Whites) 

N= 19 489 (3.9% have positive family history)


	Ever had sigmoidoscopy, colonoscopy
	No family history

1+ FDRg
	NR
	Refi

2.15 (1.73-2.68)

	
	
	
	Ever had FOBT, sigmoidoscopy, or colonoscopy
	No family history

1+ FDRg
	NR
	Refi
2.26 (1.66-3.06)

	
	
	
	Sigmoidoscopy or colonoscopy in past 10 years
	No family history

1+ FDRg
	NR
	Refi
2.26 (1.84-2.78)

	
	
	
	FOBT in past year or sigmoidoscopy or colonoscopy in past 10 years
	No family history

1+ FDRg
	NR
	Refi
2.34 (1.87-2.94)

	Zapka

2002


30



	Massachusetts residents 

June-August 1998
	Age 50-64

N= 521 (10.0% have positive family history)
	FOBT in past year, sigmoidoscopy in past 5 years, colonoscopy or barium enema in past 10 years
	No family history

1+ FDR
	50.0 (NR)

68.0 (NR)
	Refj
2.38 (1.09-5.20)

	
	
	Age 65+

N= 481 (12.1% have positive family history)
	FOBT in past year, sigmoidoscopy in past 5 years, colonoscopy or barium enema in past 10 years
	No family history

1+ FDR
	59.6 (NR)
73.2 (NR)


	NR

	Lemon

2001
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	Massachusetts residents 

June-August 1998
	Age 50+

N= 954 (10.8% have positive family history)
	FOBT in past year, sigmoidoscopy in past 5 years, colonoscopy or barium enema in past 10 years
	No family history

1+ FDR
	NR
	Ref
1.98 (1.02-3.86)

	Young

2007


32


	Eastern Colorado residents 

2005
	Age 50+

N= 1 005 (12.1% have positive family history)
	Colonoscopy in past 10 years
	No family history

1+ FDR
	NR
	Refk

2.61 (1.86-3.68)

	
	
	
	FOBT in past year, sigmoidoscopy or barium enema in past 5 years, colonoscopy in past 10 years
	No family history

1+ FDR
	NR
	Refk

1.74 (1.20-2.53)


e Adjusted for age, race/ethnicity,  education, annual income, insurance type, self-report functional limitation, usual source of care, receipt of other preventive care

f Adjusted for gender, race/ethnicity, age, education, age at Medicare enrollment, income, marital status, health care coverage, usual source of care, no. of physician visits in past year, general health status, BMI, personal history of cancer, family history of non-CRC cancer, physical activity, smoking, alcohol use

g Not specifically stated in article but survey only collects data on biological father, mother, sister(s), brother(s), and children

h Adjusted for age, sex, location, education, smoking, medical conditions, AIAN language, residency, income
i Adjusted for age, gender, ethnicity, education, marital status, household size, years in US, English-language proficiency, income, comorbid conditions, insurance status, usual source of care, number of physician visits in last year, physical and mental health, general health status, limitations of activities

j Multiple logistic regression model was fit using independent variables that demonstrated a bivariate association of P < 0.10.
k Adjusted for age, gender, race/ethnicity, marital status, education level, employment status, household income, last doctor visit, request for CRC test at last visit, knowledge of CRC, personal history of CRC or polyp removal, perceived risk of CRC, distance to hospital
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