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Purpose: Family history guides cancer prevention and genetic testing.
We sought to estimate the population prevalence of increased familial
risk for breast, ovarian, endometrial, prostate, and colorectal cancers
and hereditary cancer syndromes that include these cancers. Methods:
Using the 2005 California Health Interview Survey data, a weak,
moderate, or strong familial cancer risk was assigned to 33,187 respon-
dents. Guidelines were applied to identify individuals with hereditary
breast-ovarian cancer and hereditary nonpolyposis colon cancer.
Results: Among respondents without a personal history of cancer,
familial breast cancer was most prevalent; 7% had a moderate and 5%
a strong familial risk. Older individuals and women were more likely to
report family history of cancer. Generally, whites had the highest
prevalence, and Asians and Latinos had the lowest prevalence. Among
women without a personal history of breast or ovarian cancer, 2.5% met
criteria for hereditary breast-ovarian cancer, and among individuals
without a personal history of colorectal, endometrial or ovarian cancer,
1.1% met criteria for hereditary nonpolyposis colon cancer. Conclu-
sions: We provide population-based prevalence estimates for moderate
and strong familial risk for five common cancers and hereditary breast-
ovarian cancer and hereditary nonpolyposis colon cancer. Such esti-
mates are helpful in planning and evaluation of genetic services and
prevention programs, and assessment of cancer surveillance and pre-
vention strategies. Genet Med 2010:12(11):726–735.
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Family history risk assessment is important in guiding screen-
ing and prevention strategies for many common cancers,1–3

including referral for genetic consultation and testing.4,5 A
positive family history can increase an individual’s risk of
cancer from 2 to 5 times, and this risk generally increases with
an increasing number of affected relatives and earlier ages of
cancer onset.6 Additional characteristics of high-risk family
histories include occurrence of multifocal or bilateral cancers,
cancer in the less often affected sex (e.g., male breast cancer),
and related cancer diagnoses in a pattern suggestive of a hered-
itary syndrome.6

By recognizing the magnitude of risk associated with these
family history characteristics, stratification of familial risk into
different groups is possible.6,7 For people with increased famil-
ial cancer risk, preventive interventions can include recommen-
dations for lifestyle changes; more aggressive screening for
early cancer detection beginning at younger ages, occurring at
more frequent intervals and with more intensive methods than
used for average risk individuals; use of chemoprevention; and
for those at highest risk, prophylactic surgeries.8,9

The only population prevalence estimates for individuals with a
family history of cancer are available from the National Health
Interview Survey (NHIS).10 The NHIS assessed prevalence of
individuals with one or more first-degree relatives with breast,
colorectal, lung, prostate, and ovarian cancer. However, the NHIS
did not ascertain information about cancer in second-degree rela-
tives, and the NHIS data analysis did not consider age at diagnosis
or combinations of cancer diagnoses; all of which are necessary for
familial risk stratification and recognition of hereditary cancer
syndromes. Furthermore, the NHIS analysis did not consider prev-
alence rates according to personal history of cancer. Thus, popu-
lation prevalence rates of individuals at risk for cancer who have
moderate or strong familial risk or hereditary forms of cancer are
not available. Such estimates are necessary for planning and eval-
uation of genetic services and prevention programs and for assess-
ment of cancer surveillance and prevention strategies.

Using family history data from the 2005 California Health
Interview Survey (CHIS), which collected information about
breast, ovarian, endometrial, prostate, and colorectal cancers
and age at cancer diagnosis for first- and second-degree rela-
tives, we sought to estimate the population prevalence of weak,
moderate, and strong familial risk for these cancers and the
prevalence of hereditary cancer syndromes that include these
cancers among at-risk individuals.

MATERIALS AND METHODS

We used data from respondents to the 2005 CHIS Adult
Questionnaire, aged 18–64 years. CHIS is designed to yield
reliable estimates for large and medium-sized counties state-
wide, representing California’s major ethnic groups and several
ethnic subgroups. CHIS fulfills these goals by obtaining a large
sample using a stratified sample design. A random-digit dial
computer-assisted telephone survey of households drawn from
every county in the state is administered in English, Spanish,
Chinese, Korean, and Vietnamese. Only one adult from each
household is interviewed; thus, it is highly unlikely that adult
CHIS respondents are related to each other.

We received approval from the CHIS Data Disclosure
Review Committee to use the CHIS 2005 variables necessary
to conduct our research, and we received approval from the
RAND Corporation’s Human Subjects Protection Committee
to analyze the data. Available demographic data included
age, sex, race/ethnicity, marital status, educational level, and
annual income level. Clinical data included personal history of
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cancer. Family history data included information regarding breast,
ovarian, endometrial, prostate, and colorectal cancer in first-
and second-degree maternal or paternal relatives, including infor-
mation about early-onset (before the age of 50 years) or late-onset
(at or after the age of 50 years) cancer. We have chosen these
thresholds for early- and late-onset cancer based on published
guidelines.4,11–13

Familial risk stratification
For each individual, a weak, moderate, or strong familial

risk was assigned for each cancer type. Assignment to the
familial risk groups was based on rules derived from empir-
ical data, and when such data were unavailable, general
principles of familial risk assessment were followed that
consider degree of relationship of affected relatives, maternal
or paternal lineage, and their age at cancer diagnosis.6 The
rules for familial risk stratification for each of the five cancer
types considered the presence or absence of each respective
cancer and associated cancers diagnosed before the age of 50
years or at the age of 50 years and older in all first- and
second-degree relatives. For familial risk of breast and ovar-
ian cancer, both breast and ovarian cancer in relatives were
considered. For colon cancer, both colon and endometrial
cancer in relatives were considered. For prostate cancer, only
prostate cancer in relatives was considered, and for endome-
trial cancer, only endometrial cancer in relatives was con-
sidered. A weak risk was assigned if there was no family
history, if there was late-onset cancer in only one second-
degree relative from one or both sides of the family, or a
first-degree relative with an associated cancer (e.g., endome-
trial cancer in a mother corresponding to weak familial risk
of colorectal cancer). Moderate risk was generally assigned if
there was only one first-degree relative with late-onset can-
cer, two second-degree relatives from the same lineage with
late-onset cancer, or one second-degree relative with early-
onset cancer and other second-degree relatives with an asso-
ciated cancer (e.g., one second-degree relative with ovarian
cancer and another from the same lineage with late-onset
breast cancer corresponding to a moderate familial risk of
ovarian cancer). Strong familial risk was generally assigned
if there was a first-degree relative with early-onset cancer,
when multiple relatives were affected, or when a hereditary
syndrome was suspected (see later). Case-control studies
have shown that for most cancers, a moderate familial risk is
associated with about a 2-fold increase in risk, and a strong
familial risk is associated with about a 3-fold or greater
increase compared with a weak familial risk.6

“Don’t know” or missing responses (refusals or not ascer-
tained) to questions about a cancer history were counted as “no”
responses, and when relating to age at diagnosis, these re-
sponses were counted as late-onset disease. Thus, all responses
were considered, and our approach to coding assured that any
biases introduced would favor underestimation of prevalence
and familial risk. There were 499 (1.3%) “don’t know” re-
sponses, seven (0.03%) “refused,” and one (0.0003%) “not
ascertained” response to the stem question of “Have any of your
female relatives (grandmothers, aunts, mother, sisters, daugh-
ters) ever had breast, ovarian, uterine or colon cancer?” In
response to the other stem question, “Have any of your male
relatives (grandfathers, uncles, father, brothers, sons) ever had
prostate, colon or breast cancer?” there were 508 (1.4%) “don’t
know” responses, 13 (0.03%) “refused,” and one (0.0003%)
“not ascertained” response. The numbers of “don’t know” and
missing responses in subsequent questions asking about the type

of relative having a specific cancer and whether it was before
the age of 50 years were similar or even less frequent.

Hereditary cancer syndrome definitions
We focused on two relatively common hereditary cancer

syndromes: hereditary breast-ovarian cancer (HBOC) and he-
reditary nonpolyposis colon cancer (HNPCC), also known as
Lynch syndrome. For both syndromes, guidelines are available
regarding family history criteria for genetic testing and early
cancer detection and prevention interventions.3–5,11–13 The fam-
ily history rules we developed for HBOC and HNPCC were
derived from the family history criteria found in these guide-
lines (Fig. 1).4,11–13 However, certain criteria could not be
applied because the necessary data were not collected. For
example, for HBOC, family history of bilateral breast cancer
and Ashkenazi Jewish ancestry were not available, and for
HNPCC, only family histories of colorectal and endometrial
cancers were considered. Thus, it is possible that some individ-
uals meeting HBOC and HNPCC criteria were missed.

Statistical analyses
Basic descriptive analyses of the distribution of demographic

and family history characteristics among respondents with and
without cancer were performed. Prevalence rates for moderate
and strong familial risk are reported for at-risk individuals
lacking a personal history of breast, ovarian, endometrial, pros-
tate, or colorectal cancer. These prevalence rates are not re-
ported for individuals with a personal history of these cancers
because of small numbers of individuals within subgroups ac-
cording to age, sex, or ethnicity/race. Multivariate logistic re-
gression analyses were used to determine which demographic
factors are significantly associated with increased familial risk
(P value �0.05 for Wald F statistic) and to assess associations
between personal and family history of cancers adjusting for the
demographic variables. To account for the complex survey
sample design, all analyses were conducted with SUDAAN
10.0.1 (Research Triangle Institute, January 2010) using repli-
cate weight jackknife variance estimation.

RESULTS

There were 33,187 CHIS respondents between the age of 18 and
64 years, with 786 reporting a personal history of female breast,
ovarian, endometrial, prostate, or colorectal cancer. There were no
reports of personal history of male breast cancer. Characteristics of
the respondents are provided in Table 1. Those with cancer were
more often older and female, and almost half were women with a
personal history of breast cancer. Among all respondents, 14.4%
were assigned a moderate familial risk and 7.8% a strong familial
risk for at least one of the five cancers of interest.

Table 2 lists the prevalence rates for moderate and strong
familial risk for each cancer type in respondents without a personal
history of breast, ovarian, endometrial, prostate, or colorectal can-
cer. Family history of breast cancer was most frequent with prev-
alence estimates of 6.7% for moderate familial risk and 5.0% for
strong familial risk. Family history of ovarian cancer was least
frequent with prevalence estimates of 1.6% and 1.0% for moderate
and strong familial risk, respectively. For the other cancers, the
prevalence of individuals with strong familial risk was about 1%,
and the prevalence of moderate familial risk ranged from 1.8% to
4.5%. The ratio of moderate to strong familial risk prevalence was
greatest for colorectal and prostate cancer, with values of about
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Fig. 1. Family history criteria for hereditary cancer syndromes applied to CHIS 2005 data. Our family history criteria for
HBOC were adapted from the U.S. Preventive Services Task Force criteria4; however, we could not assess a history of a
first-degree relative with bilateral breast cancer or the criteria specific for Ashkenazi Jewish ancestry. Our family history
criteria for hereditary nonpolyposis colorectal cancer (HNPCC) were adapted from the Amsterdam II criteria11 and revised
Bethesda guidelines.12,13 The revised Bethesda criteria are used to determine which individuals with colon cancer should
undergo testing of their tumor for microsatellite instability. An adaptation of these criteria was used to identify family
histories that suggested the possible diagnosis of HNPCC. We assessed family history of colorectal and endometrial cancer.
We did not assess family history of other HNPCC-associated cancers that could fulfill the Amsterdam II criteria (small
bowel, ureter, and renal pelvis cancers) or the revised Bethesda guidelines (gastric, ovarian, pancreas, ureter, renal pelvis,
biliary tract, small bowel and brain tumors, sebaceous gland adenomas, and keratoacanthomas). In addition, we could not
satisfy two Amersterdam II criteria including the exclusion of familial adenomatous polyposis as a diagnosis or verification
of the cancer history by pathologic examination, and we could not satisfy the revised Bethesda guidelines addressing
histology of colorectal cancer or the history of synchronous colorectal cancer.
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4–6, respectively, whereas the corresponding ratios for breast,
ovarian, and endometrial cancer were 1.3–1.6.

The significance of different demographic factors varied in
association with increased familial risk for the different cancer
types. Age was significant for breast, colorectal, prostate (P �
0.0001), and endometrial (P � 0.004) cancer but not ovarian

cancer. Sex was significant for all cancers (P � 0.0001) except
prostate cancer. Race/ethnicity was only significant for increased
familial risk of prostate (P � 0.006) and colorectal (P � 0.007)
cancer. Educational level was significantly associated with in-
creased familial risk of breast (P � 0.0001), prostate (P � 0.0001),
and colorectal (P � 0.0005) cancer. Marital status was only sig-

Table 1 Characteristics of CHIS 2005 respondents with (affected) and without (unaffected) personal history of female
breast, ovarian, endometrial, prostate, or colorectal cancer

Characteristics Affected (n � 786) Unaffected (n � 32,401) Total (n � 33,187)

Age, weighted mean, 95%, CI, yr 54.3, 53.5–55.1 39.1, 39.0–39.1 39.3, 39.3–39.3

Age group, weighted %

18–49 25.0 76.2 75.4

50–64 75.0 23.8 24.6

Female sex, weighted % 77.5 49.6 50.0

Race/ethnicity, weighted %

White 66.4 48.4 48.6

Latino 17.0 28.5 28.3

Asian 7.5 12.8 12.7

African American 6.1 6.0 6.0

Other 3.1 4.4 4.4

Education level, weighted %

Less than high school 14.1 16.0 16.0

High school 21.0 25.8 25.7

Some college 26.8 25.1 25.2

College degree or higher 38.1 33.1 33.2

Marital status, weighted %

Married/living with partner 63.3 64.1 64.1

Widowed/divorced/separated 29.0 11.2 11.5

Never married 7.7 24.7 24.5

Annual household income, weighted %

Less than $20,000 17.9 16.6 16.6

$20,000 to $69,999 40.4 42.3 42.3

$70,000 to 134,999 28.7 28.5 28.5

$135,000 or more 13.0 12.6 12.6

Personal history of, weighted %

Breast cancer 47.9 0 0.7

Ovarian cancer 8.5 0 0.1

Endometrial cancer 16.8 0 0.2

Prostate cancer 14.9 0 0.2

Colorectal cancer 13.8 0 0.2

Increased familial risk for at least one of the five cancers of
interest, weighted %

Moderate 24.3 14.4 14.6

Strong 17.2 7.7 7.8
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nificant for increased endometrial cancer risk (P � 0.003). Annual
income was only significantly associated with increased familial
risk of ovarian (P � 0.03) and prostate (P � 0.007) cancer.

Table 3 lists the prevalence of moderate and strong familial
risk for breast, ovarian, endometrial, prostate, and colorectal
cancer in respondents without a personal history of these can-
cers according to age group. Older individuals had higher prev-
alence estimates of moderate and strong familial risk for each
cancer except for ovarian cancer, where the prevalence for
strong and moderate familial risk was the same in older and
younger individuals. Except for ovarian cancer, older individ-
uals reported strong familial risk for cancer 1.3–2.0 times more
frequently than younger individuals, and for each cancer type,
older individuals reported moderate familial risk 1.3–2.2 times
more frequently than younger individuals.

Prevalence of moderate and strong familial risk for each cancer
type reported by women and men is shown in Table 4. Women had
higher prevalence estimates of both moderate and strong familial
risk for each type of cancer except prostate cancer, where the
prevalence estimates for both familial risk groups were similar for
both sexes. Women reported moderate or strong familial risk for
breast, ovarian, and colorectal cancer about 1.4 times more fre-
quently than men. The greatest difference in prevalence of in-
creased familial risk between women and men was observed for
endometrial cancer, for which women were about 2.5 times more
likely to report a moderate or strong familial risk than men.

Prevalence of moderate and strong familial risk according to
ethnicity/race is shown in Table 5. Among individuals without
a personal history of one of the five cancers of interest, gener-
ally whites and African Americans had the highest prevalence
estimates of moderate and strong familial risk. Whites had the
highest prevalence estimates for strong familial risk of breast,
endometrial, and colorectal cancer (6.5%, 1.8%, and 1.3%,
respectively), and African Americans had the highest preva-
lence estimates for strong familial risk of ovarian and prostate
cancer (1.4% for each). Asians had the lowest prevalence of
strong familial risk for all cancers. Moreover, Asians had the
lowest prevalence of moderate familial risk for endometrial and

prostate cancer, and Latinos had the lowest prevalence of mod-
erate familial risk for breast, ovarian, and colorectal cancer.

Assessment of the strength of association between increased
familial risk and personal history of cancer adjusted for demo-
graphic factors and personal history of other cancer is shown in
Table 6. For all the cancers, a moderate compared with weak
familial risk was associated with about a 2-fold increase in
cancer prevalence, ranging from 1.7 to 2.6. However, these
associations were only significant for breast and colorectal
cancer. For all the cancers, a strong compared with weak
familial risk was significantly associated with cancer, and ex-
cept for breast cancer, the odds ratios were substantially greater
than observed for moderate familial risk, ranging from 5.2 to
7.8. In the case of familial risk for breast cancer, we observed
similar odds ratios for moderate and strong familial risk.

We found 573 women (2.5%, 95% confidence interval [CI]:
2.2–2.8) without a personal history of breast or ovarian cancer

Table 2 Prevalence of strong and moderate familial risk
for breast, ovarian, endometrial, prostate, and colorectal
cancer among respondents without a personal history of
these cancersa

Cancer type
Familial
risk

Sample
size Weighted % 95% CI

Breast cancer Strong 1890 5.0 4.7–5.4

Moderate 2710 6.7 6.3–7.1

Ovarian cancer Strong 386 1.0 0.9–1.2

Moderate 612 1.6 1.5–1.8

Endometrial cancer Strong 587 1.4 1.3–1.6

Moderate 739 1.8 1.7–2.1

Prostate cancer Strong 274 0.7 0.6–0.8

Moderate 1909 4.5 4.3–4.8

Colorectal cancer Strong 471 1.1 1.0–1.3

Moderate 1806 4.2 4.0–4.5
aNo personal history of breast, ovarian, endometrial, prostate, or colorectal cancer.

Table 3 Prevalence of strong and moderate familial risk
for breast, ovarian, endometrial, prostate, and colorectal
cancer in respondents without a personal history of
these cancersa according to age group

Cancer type and
age group Familial risk Sample size Weighted % 95% CI

Breast cancer

Age 18–49 yr Strong 1109 4.8 4.4–5.2

Moderate 1525 6.0 5.6–6.4

Age 50–64 yr Strong 781 6.0 5.4–6.5

Moderate 1185 9.0 8.3–9.7

Ovarian cancer

Age 18–49 yr Strong 237 1.0 0.9–1.2

Moderate 365 1.5 1.4–1.7

Age 50–64 yr Strong 149 1.0 0.8–1.2

Moderate 247 1.9 1.6–2.2

Endometrial cancer

Age 18–49 yr Strong 350 1.3 1.1–1.5

Moderate 398 1.6 1.4–1.8

Age 50–64 yr Strong 237 2.0 1.7–2.3

Moderate 341 2.7 2.3–3.1

Prostate cancer

Age 18–49 yr Strong 142 0.6 0.5–0.8

Moderate 959 3.6 3.3–3.9

Age 50–64 yr Strong 132 1.0 0.8–1.3

Moderate 950 7.5 6.9–8.1

Colorectal cancer

Age 18–49 yr Strong 223 0.9 0.8–1.1

Moderate 874 3.3 3.0–3.7

Age 50–64 yr Strong 248 1.8 1.5–2.2

Moderate 932 7.2 6.6–7.9
aNo personal history of breast, ovarian, endometrial, prostate, or colorectal cancer.

Scheuner et al. Genetics IN Medicine • Volume 12, Number 11, November 2010

730 © 2010 Lippincott Williams & Wilkins



had family history criteria suggestive of HBOC according to the
U.S. Preventive Services Task Force guidelines4 (Table 7).
Most (94.5%) of the women meeting these criteria were as-
signed a strong familial risk for breast and/or ovarian cancer,
and the remaining 5.5% were assigned a moderate familial risk
(Table 7). Among women without a personal history of breast or
ovarian cancer who did not meet the family history criteria for
HBOC, most (87.7%) were assigned a weak familial risk for
breast and/or ovarian cancer; only 3.5% were assigned a strong
familial risk and 8.8% a moderate familial risk.

Only 62 individuals (0.2%, 95%CI: 0.1–0.3) without a personal
history of colorectal, endometrial, or ovarian cancer had family
histories that met adapted Amsterdam II criteria11 (as shown in Fig.
1) consistent with a diagnosis of HNPCC (Table 8). Among those
meeting the criteria, 100% were assigned a strong familial risk for
colorectal or endometrial cancer. For those who did not meet the

Table 4 Prevalence of moderate and strong familial risk
for breast, ovarian, endometrial, prostate, and colorectal
cancer in respondents without a personal history of
cancera according to sex

Cancer type and
sex Familial risk Sample size Weighted % 95% CI

Breast cancer

Women Strong 1217 5.7 5.3–6.1

Moderate 1778 7.8 7.3–8.3

Men Strong 673 4.4 3.9–4.9

Moderate 932 5.6 5.2–6.2

Ovarian cancer

Women Strong 271 1.3 1.1–1.5

Moderate 400 1.9 1.6–2.1

Men Strong 115 0.8 0.6–1.0

Moderate 212 1.4 1.2–1.6

Endometrial cancer

Women Strong 455 2.1 1.9–2.4

Moderate 545 2.6 2.3–3.0

Men Strong 132 0.8 0.6–1.0

Moderate 194 1.1 0.9–1.3

Prostate cancer

Women Strong 169 0.7 0.6–0.9

Moderate 1109 4.6 4.2–5.0

Men Strong 105 0.7 0.5–0.9

Moderate 800 4.5 4.1–4.9

Colorectal cancer

Women Strong 310 1.3 1.1–1.5

Moderate 1162 4.9 4.5–5.3

Men Strong 161 0.9 0.8–1.1

Moderate 644 3.6 3.2–4.0
aNo personal history of breast, ovarian, endometrial, prostate or colorectal cancer.

Table 5 Prevalence of strong and moderate familial risk
for breast, ovarian, endometrial, prostate, and colorectal
cancer in respondents without a personal history of
cancera according to race/ethnicity

Cancer type and
ethnicity/race Familial risk Sample size Weighted % 95% CI

Breast cancer

White Strong 1394 6.5 6.0–7.0

Moderate 2080 9.0 8.5–9.6

Latino Strong 234 3.6 2.9–4.2

Moderate 245 3.6 3.0–4.2

Asian Strong 82 2.6 1.9–3.5

Moderate 134 4.4 3.3–5.7

African
American

Strong 92 6.2 4.8–7.9

Moderate 119 6.4 4.9–8.2

Other Strong 88 4.8 3.5–6.5

Moderate 132 8.3 6.7–10.3

Ovarian cancer

White Strong 264 1.2 1.0–1.4

Moderate 451 2.0 1.8–2.3

Latino Strong 58 0.9 0.6–1.2

Moderate 68 1.1 0.8–1.5

Asian Strong 18 0.5 0.3–1.0

Moderate 50 1.4 1.0–2.0

African
American

Strong 21 1.4 0.8–2.4

Moderate 16 1.2 0.7–1.9

Other Strong 25 1.0 0.5–1.9

Moderate 27 1.8 1.1–3.1

Endometrial cancer

White Strong 401 1.8 1.6–2.1

Moderate 497 2.1 1.8–2.3

Latino Strong 114 1.4 1.1–1.7

Moderate 125 1.8 1.4–2.3

Asian Strong 12 0.3 0.1–0.6

Moderate 38 1.1 0.7–1.7

African
American

Strong 23 1.2 0.8–1.8

Moderate 29 1.5 0.9–2.5

Other Strong 37 1.4 0.9–2.2

Moderate 50 2.3 1.7–3.1

Prostate cancer

White Strong 203 0.9 0.7–1.1

Moderate 1498 6.5 6.1–6.9

Latino Strong 32 0.4 0.3–0.6

Moderate 168 2.2 1.8–2.7

(Continued)
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adapted Amsterdam II criteria, most (92.0%, 95%CI: 91.6–92.3)
had a weak familial risk; only 2.4% (95% CI: 2.3–2.7) had a strong
familial risk and 5.6% (95% CI: 5.3–5.9) a moderate familial risk
for colorectal or endometrial cancer.

We also adapted criteria from the revised Bethesda guide-
lines12,13 (as shown in Fig. 1) to identify families with the
possible diagnosis of HNPCC (Table 8). There were 467 re-
spondents (1.1%, 95% CI: 0.9–1.2) without a personal history
of colorectal, endometrial, or ovarian cancer who had family
histories that met these criteria, 91.0% (95% CI: 87.2–93.7) had
a strong familial risk for colorectal cancer or endometrial can-
cer, and 9.0% (95% CI: 6.3–12.8) had a moderate familial risk.
Most of the individuals with a moderate familial risk for colo-

rectal or endometrial cancer meeting these criteria had family
members with ovarian cancer, which is a cancer included in the
revised Bethesda criteria, but it was not included in our assessment
of familial risk for colorectal or endometrial cancer. Of those who
did not meet the adapted revised Bethesda criteria, 93% (95% CI:
92.6–93.3) had a weak familial risk, 5.6% (95% CI: 5.3–5.9) had
a moderate familial risk, and 1.5% (95% CI: 1.3–1.7) had a strong
familial risk for colorectal or endometrial cancer.

DISCUSSION

We provide population-based prevalence estimates for mod-
erate and strong familial risk for five common cancers and
family histories consistent with HBOC and HNPCC among
adults without a personal cancer history, aged 18–64 years.
Among all respondents, 14.6% were assigned a moderate fa-
milial risk and 7.7% a strong familial risk for at least one of the
five cancers of interest. Generally, moderate familial risk was
associated with a 2-fold increase in cancer and strong familial
risk a 5- to 7-fold increase.

Familial risk stratification into strong or moderate risk groups
identified all individuals at risk for the most prevalent cancers
associated with HBOC and HNPCC, and a small but important
number of individuals with strong and moderate familial risk
who did not meet criteria for these syndromes yet may benefit
from colorectal and breast cancer screening at an earlier age.1,2

Among at-risk respondents, 2.5% had family histories sug-
gestive of HBOC and, depending on the criteria, 0.2–1.1% had
family histories suggestive of HNPCC. The adapted revised
Bethesda guidelines were less restrictive than the adapted Am-
sterdam II criteria, and, as a result, there was a greater number
of at-risk individuals with strong or moderate familial risk for
colorectal or endometrial cancer meeting these HNPCC criteria.
These prevalence estimates for individuals at risk for cancers
associated with HBOC and HNPCC will be helpful for planning
and evaluation of genetic services and prevention programs and
for assessment of cancer surveillance and prevention strategies
for breast, ovarian, endometrial, and colorectal cancers.

Our prevalence estimates for moderate and strong familial risk
for breast, ovarian, colorectal, and prostate cancer are slightly
greater than the prevalence estimates of a positive family history
described using the NHIS data, but the trends are similar.10 The
higher prevalence estimates with the CHIS 2005 data are probably
due to inclusion of family history of cancer in second-degree
relatives and combinations of cancer in first- or second-degree
relatives associated with hereditary cancer syndromes, whereas
NHIS analyses did not include these histories in determining prev-
alence estimates of family history. In addition, site-specific

Table 6 Associations between increased familial risk and certain cancers

Cancer type

No. of respondents Odds ratio, 95% CI

With cancer Without cancer Weak familial risk Moderate familial risk Strong familial risk

Breast 414 18,997 1.0 1.9, 1.4–2.8 1.7, 1.1–2.5

Ovarian 73 19,338 1.0 1.7, 0.2–14.0 6.7, 2.6–17.5

Endometrial 117 19,294 1.0 1.9, 0.8–4.9 7.8, 3.2–18.5

Prostate 93 13,683 1.0 2.3, 1.0–5.2 7.6, 1.8–31.7

Colorectal 104 33,083 1.0 2.6, 1.2–5.7 5.2, 1.7–15.8

Adjusted for age, race/ethnicity, education level, marital status, annual income, and personal history of cancer other than the cancer of interest or nonmelanoma skin cancer,
and for colorectal cancer, adjusted for sex.

Table 5 Continued

Cancer type and
ethnicity/race Familial risk Sample size Weighted % 95% CI

Prostate cancer

Asian Strong 5 0.2 0.1–0.5

Moderate 73 2.1 1.5–3.1

African
American

Strong 22 1.4 0.7–2.8

Moderate 110 5.4 4.3–6.9

Other Strong 12 0.7 0.3–1.6

Moderate 60 3.5 2.4–5.3

Colorectal cancer

White Strong 339 1.3 1.2–1.6

Moderate 1392 6.0 5.6–6.4

Latino Strong 54 0.8 0.6–1.2

Moderate 144 1.7 1.4–2.0

Asian Strong 27 0.8 0.5–1.3

Moderate 119 3.3 2.6–4.2

African
American

Strong 25 1.2 0.8–1.9

Moderate 93 4.9 3.9–6.2

Other Strong 26 0.9 0.5–1.7

Moderate 58 3.5 2.5–4.9
aNo personal history of breast, ovarian, endometrial, prostate, or colorectal cancer.
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prompting of cancer in specific family members was used in the
CHIS 2005 interviews but not with NHIS. Such site-specific
prompting should increase the reporting of cancer in relatives.

Breast cancer was the most prevalent type of familial cancer for
both the moderate and strong familial risk groups followed by
colorectal and prostate cancer. The proportion of individuals with
moderate and strong familial risk depended on the cancer type.
Among individuals reporting a positive family history of breast,
ovarian, and endometrial cancer, we observed similar proportions
of individuals with moderate and strong familial risk. However,
among those reporting a positive family history of colorectal and
prostate cancer, there were greater numbers with a moderate com-
pared with a strong familial risk. Therefore, limiting familial risk
assessment to dichotomous assessment that only considers the
presence or absence of early-onset cancer in a first-degree rela-
tive—which is a common practice—is more likely to underesti-
mate familial risk for colorectal and prostate cancer compared with
breast, ovarian, and endometrial cancer.

Similar to the results found with the NHIS data,10 we found that
prevalence of a positive family history of cancer was greater
among the older respondents, and age was a significant variable
associated with increased familial risk for all cancers but ovarian
cancer. This is likely because more of the older individuals have

family members who have lived long enough to develop these
cancers. However, the magnitude of the effect of age also seemed
to be dependent on the cancer type. Older individuals were about
twice as likely to report a moderate or strong familial risk for
colorectal cancer, but for ovarian cancer, the proportion of older
and younger individuals with moderate and strong family histories
was relatively similar. These results suggest that familial risk
stratification is relevant for both younger and older people.

Sex was a significant variable associated with increased familial
risk for all cancers except prostate cancer. We found that women
were more likely than men to report a family history of cancer,
particularly a family history of endometrial cancer. These differ-
ences in reporting have been described previously.10 Because spec-
ificity of self-reports of cancer family history is high with lower
rates of sensitivity,14,15 it seems more likely that men are underre-
porting their family histories than women overreporting. More-
over, because reports of family history of prostate cancer were
similar among men and women, it seems that underreporting by
menmay be attributable to a perceived lack of relevance of the family
history of these cancers for men. The reasons for these reporting
differences of cancer family history should be investigated, and public
health campaigns targeted at the cause to improve opportunities for

Table 7 Prevalence of women without a personal history of breast or ovarian cancer meeting criteria for hereditary
breast–ovarian cancer according to familial risk for breast and/or ovarian cancer

Familial risk

Meets adapted USPSTF criteria for HBOCa

(n � 573)
Does not meet adapted USPSTF criteria for HBOCa

(n � 18,353)

Sample size Weighted % 95% CI Sample size Weighted % 95% CI

Weakb (n � 15,723) 0 0.0 n/a 15,703 87.7 87.0–88.3

Moderatec (n � 2004) 34 5.5 3.5–8.6 1955 8.8 8.3–9.3

Strongd (n � 1199) 539 94.5 91.4–96.5 695 3.5 3.1–3.9
aAs described in Figure 1.
bWeak familial risk for both breast and ovarian cancer.
cModerate familial risk for either breast or ovarian cancer.
dStrong familial risk for either breast or ovarian cancer.
USSPSTF, U.S. Preventive Services Task Force; HBOC, hereditary breast–ovarian cancer syndrome.

Table 8 Prevalence of respondents without a personal history of colorectal, endometrial, or ovarian cancer meeting
criteria for hereditary nonpolyposis colorectal cancer according to familial risk for colorectal or endometrial cancer

Familial risk

Meets adapted Amsterdam II criteriaa

(n � 62)
Does not meet adapted Amsterdam II criteriaa

(n � 32,837)

Sample size Weighted % 95% CI Sample size Weighted % 95% CI

Weakb (n � 29,511) 0 0.0 n/a 29,511 92.1 91.8–92.5

Moderatec (n � 2374) 0 0.0 n/a 2374 5.6 5.3–5.9

Strongd (n � 1014) 62 100.0 n/a 952 2.3 2.1–2.5

Meets adapted revised Bethesda guidelinesa

(n � 467)
Does not meet adapted revised Bethesda guidelinesa

(n � 32,432)

Weakb (n � 28,710) 0 0.0 n/a 29,511 93.0 92.6–93.3

Moderatec (n � 2374) 51 9.0 6.3–12.8 2323 5.6 5.3–5.9

Strongd (n � 1014) 416 91.0 87.2–93.7 598 1.5 1.3–1.7
aAs described in Figure 1.
bWeak familial risk for both colorectal and endometrial cancer.
cModerate familial risk for either colorectal or endometrial cancer.
dStrong familial risk for either colorectal or endometrial cancer.
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family history-based cancer prevention in men and to improve com-
munication about cancer among all family members.

There were modest differences in the prevalence estimates of
moderate and strong familial cancer risk between the ethnic/racial
groups, and race/ethnicity was only significantly associated with
increased familial risk of prostate and colorectal cancer.
Some differences in prevalence estimates might be explained
by the average age of the groups, with younger ethnic/racial
groups (i.e., Asians and Latinos in California) less likely to
report cancer in their family because fewer of their relatives
have lived long enough to develop these cancers compared
with older respondents. Some of the differences in preva-
lence of moderate and strong familial cancer risk may be
explained by differences in cancer prevalence according to
race/ethnicity. For example, prostate cancer is most prevalent
among African Americans and least prevalent among
Asians,16 and not surprisingly African Americans have the
highest prevalence of strong familial risk for prostate cancer
and Asians the lowest prevalence. Interestingly, we found a
significant interaction between race/ethnicity and age asso-
ciated with increased familial risk of prostate cancer (P �
0.0005) but no other cancers.

We found significant associations between strong compared
with weak familial risk and cancer for each of the five cancers we
studied, and for female breast cancer and colorectal cancer, we
found significant associations between moderate familial risk and
cancer. Except for breast cancer, where the magnitude of associa-
tion was about the same for moderate and strong familial risk, the
odds ratios were 2–4 times greater for strong compared with
moderate familial risk for the other types of cancer, with odds
ratios for strong familial risk ranging from 5.2 to 7.8 and for
moderate familial risk ranging from 1.7 to 2.6. These estimates are
consistent with reports from the literature.6

In the case of breast cancer, the similar magnitude of
association with breast cancer given a strong or moderate
familial risk is unexpected and could be attributable to de-
mographic characteristics of the population or survival bias
explained by our cross-sectional design. Women with high-
risk breast cancer family histories are more likely to develop
breast cancer at a younger age, and they are less likely to
survive.17 Thus, women with breast cancer and strong famil-
ial risk would have been less available for participation in the
CHIS 2005 interview resulting in underrepresentation of this
group and lower odds ratios for strong familial risk. In
contrast, individuals with ovarian and colorectal cancer and
a positive family history are more likely to be diagnosed at a
younger age, but they have similar or improved survival
compared with individuals diagnosed at older ages.18–24

Thus, these differences in age at onset and survival given a
strong familial risk may explain the differences we observed
in the magnitude of the associations between a strong and
weak familial risk for breast cancer versus the other types of
cancers. Prospective studies would be helpful to better un-
derstand these associations.

The large number and diversity of the CHIS 2005 respon-
dents and the comprehensive personal and family history data
they have provided present a unique opportunity. Although
California’s demographics do not reflect the general U.S. pop-
ulation, CHIS data can provide important information regarding
minority ethnic groups that would not be available from most
state or national surveys. However, the cross-sectional design
prohibits us from establishing any temporal associations con-
cerning family history as a risk factor. In addition, relatively
small prevalence rates for personal history of cancer precluded
certain subgroup analyses.

Another potential limitation is lack of validation of self-
reports of a personal history and family history of cancer.
Self-reports of personal cancer history are generally reliable,
especially for breast, prostate, and colon cancer.25 Several stud-
ies have investigated the validity of family history reports for
both first- and second-degree relatives for the cancers under
study, and they show reasonably accurate reporting. Most sen-
sitivity values for self-reports of a positive family history of
these conditions in a first-degree relative range from 70 to 90%,
and specificity is usually 90% or greater.14,15 Accuracy, how-
ever, depends on the type of cancer, and it is less for more
distant relatives and when historians are older. Therefore, be-
fore clinical decisions are based on such information, confir-
mation of family health histories is advisable.

Family history is an important and prevalent risk factor for
common cancers. Recognizing patterns of familial cancer that
signify increased risk and possible hereditary syndromes can
help to identify individuals who may have the most to gain from
preventive interventions including genetic testing.
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