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Purpose: Younger individuals with relatives diagnosed with cancer are at greater risk for developing certain cancer

when compared with older individuals with affected relatives. The purpose of this study was to calculate the

age-specific proportion of individuals reporting positive family histories for colon, breast, and prostate cancer.

Methods: Family cancer history information was reviewed on 32,374 adults interviewed for the 2000 National

Health Interview Survey. Family histories were categorized as high risk, with a relative diagnosed before 50 years

of age or with multiple affected relatives, or moderate risk, with a single relative diagnosed at age 50 years or older.

Results: For individuals with a family history of colorectal cancer, the odds of having a high-risk pedigree decreased

by 1% (95% confidence interval 0%–2%) for every year of age increase. For women reporting a family breast cancer

history, the odds of reporting a pedigree with high-risk features decreased by 3% (95% confidence interval 2%–4%)

for each year of age increase. Age was not associated with reporting a high-risk pedigree for prostate cancer.

Conclusion: For colorectal and breast cancers, younger individuals reporting a family history of these cancers were

more likely to report a pedigree with high-risk features than older individuals. Genet Med 2006:8(7):438–442.
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Individuals reporting an affected relative with certain can-
cers are at increased risk of developing cancers themselves.1,2

The actual risks associatedwith a positive family cancer history
are highly dependent on both the number of affected relatives
within a pedigree and the age at which an affected relative was
diagnosed.3,4 Thus, individuals with a single affected relative
with colorectal cancer diagnosed at the age of 70 years should
bemanaged differently than individuals withmultiple affected
first-degree relatives, particularly if a relative was diagnosed
before the age of 50 years.5 With numerous genetic tests avail-
able for identifying hereditary cancer predisposition syn-
dromes, family cancer history information is becoming an in-
creasingly important clinical tool for cancer risk assessment
and management.6 To comply with most colorectal, breast,
and prostate cancer-screening guidelines, providers need to
collect pedigree information on patients aged 10 years or less
than the age at which routine cancer screening begins for the
general population.5,7,8

A significant interaction between an individual’s age and his
or her family history has been described for colorectal and
breast cancer, but less so for prostate cancer.9–15 Younger pa-
tients with positive family histories tend to have greater age-
adjusted relative risks of developing colorectal or breast cancer

than older patients with positive family histories. The mecha-
nism underlying this interaction between age and family his-
tory is unclear. One potential explanation might be that
younger individuals with positive family histories are more
likely to have pedigrees with high-risk features, such as rela-
tives who are affected at earlier ages or multiple first-degree
relatives affected. By using data from a population-based,
cross-sectional survey, we evaluated whether younger respon-
dents reporting a positive family history aremore likely to have
high-risk features.

MATERIALS AND METHODS

The data source for this study was the Cancer ControlMod-
ule of the 2000 National Health Interview Survey (NHIS). The
NHIS is an in-person health interview conducted by the U.S.
Census Bureau for the National Center for Health Statistics.
The NHIS uses a multistage probability sample design to rep-
resent current health information for the civilian, noninstitu-
tionalized, household population of the United States. The
survey has been conducted continuously since 1957 and is re-
leased publicly on an annual basis. For the year 2000 survey, the
overall sample adult response rate was 72.1%.16 In 2000, a sup-
plement to the core NHIS was the Cancer Control Module.17

This module consisted of seven sections covering health be-
havior, family history, and cancer screening. For the Cancer
Control Module, 32,374 persons aged 18 years or more were
interviewed.
Adults were asked about first-degree relatives (mothers, fa-

thers, sisters, brothers, sons, and daughters) with cancer. The
survey gathered information on the number of unaffected and
affected relatives, types of cancer, and number of relatives di-
agnosed with cancer before 50 years of age. Individuals were
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considered to have a positive family history if they identified
any affected first-degree relative with the specified cancer of
interest (breast, colorectal, or prostate). We further catego-
rized family history into two groups: high-risk family history
andmoderate-risk family history based on criteria proposed by
Scheuner et al.18 Individuals were considered to have a high-
risk family history if one or both of the following conditions
were met: (1) a single first-degree relative with breast, colorec-
tal, or prostate cancer diagnosed before the age of 50 years or
(2) two or more first-degree relatives diagnosed with the same
cancer regardless of age. Individuals who reported a single
first-degree relative affected with breast, colorectal, or prostate
after the age of 50 years were considered to have a moderate-
risk family history.
Age-specific proportions of individuals reporting a family

history of colorectal, breast, or prostate cancer were calculated,
stratifying by survey respondent age into 10-year intervals. The
first strata included individuals ages 18 to 29 years, and the
final strata included individuals 70 years or older. Family his-
tory informationwas then categorized into high-risk andmod-
erate-risk family histories. To determine the proportion of in-
dividuals reporting a positive family history of colorectal
cancer, all respondents were included (N� 32,374) within the
analysis. For gender-specific cancers, we included only women
in our breast cancer analyses (N � 18,388) and men in our
prostate cancer analyses (N � 13,986). By using the NHIS re-
coded categorization of “white,” “black,” and “other,” we eval-
uated the proportion of respondents reporting any affected
first-degree relatives by race. We calculated the weighted odds
ratio of reporting a high-risk family history in individuals re-
porting any affected relative. Odds ratios were adjusted for the
number of first-degree relatives and race. Odds ratios were also
adjusted for a personal history of the cancer type that the indi-
viduals had identified within a relative. Each age stratum was
compared with the referent group, which was age 70 years or
more. To account for the NHIS multistage probability sample
design, all analyses were performed using SAS-callable SUDAAN
software, version 9 (Research Triangle Institute, Research Tri-
angle Park, NC). By using SUDAAN software, we calculated
the 95% confidence intervals (CIs) associated with the preva-
lence estimates.

RESULTS

The overall proportion of any reported family history in this
populationwas 4.4% (95%CI: 4.2%–4.7%) for colorectal can-
cer, 7.3% (6.9%–7.7%) for breast cancer, and 4.1% (3.7%–
4.4%) for prostate cancer. The proportion of positive reports
tended to increase over the age strata. The proportion of re-
spondents reporting affected first-degree relatives with colo-
rectal cancer was least in individuals aged 18 to 29 years of age
at 0.7% (0.5%–1.0%) and greatest in individuals aged 60 to 69
years old at 9.0% (8.0%–10.3%). For women, only 2.5%
(2.0%–3.2%) of those 18 to 29 years old reported any family
history of breast cancer, and the proportion of women report-
ing a positive family history was the largest for women 70 years

or older at 12.0% (10.7%–13.4%). For men, only 0.9% (0.6%–
1.3%) of the 18- to 29-year-old group reported any family
history for prostate cancer, compared with 6.5% (5.6%–7.6%)
of men 70 years or older.
Figures 1 to 3 show the proportion of positive family histo-

ries stratified by high-risk pedigree and moderate-risk pedi-
gree. For colorectal cancer, the proportion of individuals re-
porting a moderate-risk family history became significantly
greater than those reporting a high-risk family history at age 40
years. This difference remained statistically significant in all
subsequent age groups.Women 50 years or older with positive
family breast cancer histories weremore likely to report amod-
erate-risk pedigree compared with a high-risk pedigree, whereas
women younger than 30 years were more likely to report a
high-risk pedigree. For men reporting family histories of pros-
tate cancer, there were statistically significant differences in the

Fig. 1. Proportion of respondents reporting one or more first-degree relative(s) diag-
nosed with colorectal cancer. Includes all eligible National Health Interview Survey re-
spondents (N � 32,374).

Fig. 2. Proportion of respondents reporting one or more first-degree relative(s) diag-
nosed with breast cancer. Includes only female National Health Interview Survey respon-
dents (N � 18,388).
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reporting rates of high-risk and moderate-risk pedigrees be-
ginning at age 30 years.
Race-specific rates of individuals reporting any first-degree

relative affected with colorectal, breast, or prostate cancer are
presented in Table 1. Individuals categorized as “other” tended
to have the lowest percentage of respondents reporting a pos-
itive family history, particularly for prostate cancer.
For individuals reporting any affected first-degree relative,

the odds of reporting a pedigree with high-risk features com-
paredwith reporting amoderate-risk pedigreewere calculated.
After adjustment for total number of first-degree relatives,
prior diagnosis of cancer, and race, individuals aged 18 to 29
years with positive family histories had the highest odds of
reporting a high-risk pedigree when compared with the refer-
ent group (Table 2). For individuals reporting any first-degree
relative affected with colorectal cancer, for every year increase
in age, the odds of the pedigree having high-risk features de-
creased by 1% (95%CI 0%–2%). For women reporting a fam-
ily history of breast cancer, for every year increase in age, the
odds of reporting a pedigree with high-risk features decreased
by 3% (95% CI 2%–4%). For prostate cancer there was no
significant decrease in the odds of reporting a high-risk pedi-
gree in individuals reporting any affected first-degree relative
with prostate cancer (0, 95% CI 2%–3%).

CONCLUSIONS

On the basis of a cross-sectional sample of U.S. adults, we
found that although the overall proportion of individuals re-
porting positive family histories for colorectal, breast, and
prostate cancer increased with age, the relative proportion of
these histories that represented pedigrees with high-risk fea-
tures decreased. As the proportion of individuals reporting a
moderate-risk family history increased with age, the propor-
tion of those reporting high-risk pedigrees increased less rap-
idly. As such, individuals aged less than 30 years who reported

Fig. 3. Proportion of respondents reporting one or more first-degree relative(s) diag-
nosed with prostate cancer. Includes onlymale National Health Interview Survey respon-
dents (N � 13,986).

Table 1
Percentages and 95% confidence intervals of positive family histories

categorized by race

Any affected first-degree relative

Age (y) White Black Other

Colorectal cancer

18–29 0.8% (0.5–1.1) 0.9% (0.4–2.0) 0.3% (0.1–0.7)

30–39 2.5% (2.0–3.0) 2.7% (1.7–4.4) 0.6% (0.2–2.0)

40–49 5.4% (4.7–6.2) 3.7% (2.4–5.8) 2.2% (1.1–4.4)

50–59 6.6% (5.7–7.7) 3.8% (2.5–5.6) 5.0% (1.5–9.0)

60–69 9.1% (8.0–10.3) 9.5% (5.5–15.9) 7.0% (3.2–14.5)

�70 8.5% (7.6–10.0) 4.8% (3.2–7.2) 3.8% (1.4–10.2)

Breast cancera

18–29 2.9% (2.2–3.9) 2.0% (1.2–3.4) 0.1% (0.1–0.5)

30–39 5.2% (4.4–6.2) 4.1% (3.0–5.8) 1.5% (0.6–3.8)

40–49 8.1% (7.1–9.3) 6.2% (4.2–9.2) 6.9% (3.9–11.7)

50–59 10.3% (8.9–11.9) 11.5% (8.2–15.9) 5.7% (2.6–11.9)

60–69 11.6% (10.0–13.4) 9.3% (5.4–15.5) 6.6% (3.0–13.9)

�70 12.6% (11.2–14.3) 7.1% (4.6–10.8) 6.8% (0.9–35.6)

Prostate cancerb

18–29 0.6% (0.3–1.1) 0.6% (0.1–4.0) 0.2% (0.03–1.4)

30–39 3.1% (2.4–3.9) 1.8% (0.9–3.8) 1.2% (0.2–7.9)

40–49 6.6% (5.6–7.9) 3.6% (2.0–6.4) 1.5% (0.5–4.7)

50–59 6.6% (5.3–8.2) 5.8% (3.4–9.8) 0

60–69 6.1% (4.8–7.7) 11.8% (7.4–18.4) 0

�70 6.4% (5.5–7.5) 9.2% (5.6–14.7) 1.5% (0.4–5.8)

aIncludes only women respondents (N � 18,388).
bIncludes only male respondents (N � 13,986).

Table 2
Adjusteda odds of reporting a family history with high-risk features in

individuals reporting any family history categorized by age

Age stratum
Family history of
colorectal cancer

Family history of
breast cancerb

Family history of
prostate cancerc

OR (95% CI)

18–29 y 5.60 (2.71–11.6) 11.8 (5.45–25.4) 2.87 (0.65–12.8)

30–39 y 1.68 (1.01–2.81) 2.05 (1.34–3.15) 0.60 (0.22–1.64)

40–49 y 0.90 (0.58–1.39) 1.46 (0.96–2.21) 0.66 (0.29–1.52)

50–59 y 0.91 (0.60–1.40) 0.94 (0.63–1.40) 0.37 (0.13–1.02)

60–69 y 1.14 (0.76–1.70) 0.90 (0.61–1.34) 0.77 (0.36–1.67)

�70 y 1.00 1.00 1.00

aOdds ratios adjusted for number of reported first-degree relatives, race, and
personal history of the same cancer as reported within the family history as-
sessment.
bIncludes only women respondents (N � 18,388).
cIncludes only male respondents (N � 13,986).
OR, odds ratio; CI, confidence interval.
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any family history for colorectal and prostate cancer were
about as likely to report a high-risk pedigree as amoderate-risk
pedigree. For young women, individuals reporting a positive
family breast cancer history were actually more likely to
report a pedigree with high-risk features than a moderate-
risk pedigree.
Prior studies of colorectal and breast cancer have identified

that having a family history of a disease seems to carry greater
risk in younger individuals. For prostate cancer, less data exist
describing this relationship. In a prospective study of family
history and colorectal cancer risk, Fuchs et al.9 found that 30-
to 44-year-old individuals with a positive family history of
colorectal cancer had an adjusted risk ratio of developing colo-
rectal cancer of 4.63 when compared with individuals with no
family history. This risk ratio tended to decrease as individuals
got older, becoming no different from that of an individual
without a family history for colon cancer by age 60 years. For
breast cancer, a recent collaborative reanalysis combining data
from 52 epidemiologic studies on breast cancer demonstrated
that among women with a single affected relative with breast
cancer, the highest risk for developing breast cancer was in
women aged less than 35 years, with a risk ratio of 2.91
(2.05–4.13).11 This risk ratio progressively declined with in-
creasing age.
Our results indicate that family history was associated with a

higher risk of developing cancer in younger than older individ-
uals because the positive family histories reported by younger
individuals are more likely to have high-risk features than
those reported by older individuals. A partial explanation for
this finding is that as individuals age, their entire family ages
with them, creatingmore opportunities for environmental and
sporadic causes of cancer to occur within a family. Similarly,
younger individuals reporting positive family histories are
more likely to have relativeswhodeveloped cancer at a younger
age, suggesting a stronger hereditary component. These clini-
cal implications would argue for the importance of collecting
detailed family history information on younger patients, be-
cause this informationmay bemore likely to detect individuals
at higher risk for a hereditary cancer syndrome. Furthermore,
these findings stress the importance of collecting more com-
plete pedigree information on patients of all ages. This is
particularly salient because the family cancer history is often
incompletely and inadequately collected during clinical
encounters.19 Simply using family history as “present or ab-
sent” without adjusting for age or actual risk associated with
the individual’s pedigreemight overestimate the overall degree
of risk associated with a family history in an older adult and
underestimate it in a younger adult.
There are several limitations to our study. First, the NHIS

Cancer Control Module only collects family history informa-
tion on first-degree relatives. Thus, we may have incorrectly
classified individuals withmultiple affected second-degree rel-
atives as either moderate risk or without a positive family his-
tory. Second, theNHIS relies on self-reporting to obtain family
history information. However, a recent systematic review
showed that self-reported family cancer histories for colorec-

tal, breast, and prostate cancer are accurate.20 Another limita-
tion is that we only calculated rates of family histories of colo-
rectal, breast, and prostate cancer. Several hereditary cancer
syndromes are associated with multiple tumor types, such as
hereditary non-polyposis colon cancer and hereditary breast
ovarian cancer. Thus, we likely underestimated the actual
number of individuals with high-risk pedigrees. Finally, the
NHIS does not collect exact ages for affected relatives but only
whether theywere diagnosed before or after the age of 50 years.
Prior research has suggested that the relative ages of the pro-
band to the affected relative can have an important effect on
overall cancer risk in breast cancer.21,22

The proportion of individuals reporting any positive family
history for colorectal, breast, and prostate cancer increased
with patient age. Much of this increase was from individuals
reporting a single affected relative diagnosed after the age of 50
years. Patients aged less than 40 years reporting any family
history of colorectal or breast cancer tended to be more likely
to report a pedigree with high-risk features. Clinicians should
be careful to collect detailed family cancer information from
their patients, particularly in younger patients.
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