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Abstract

Background: A positive family history is a known risk factor
for several cancers; thus, obtaining a thorough family cancer
history is essential in cancer risk evaluation and prevention
management. Methods: The Family Health Study, a tele-
phone survey in Connecticut, was conducted in 2001. A total
of 1,019 participants with demographic information and
family cancer history were included in this study. Prevalence
of a positive family history of breast, colorectal, prostate, and
lung cancer for first- and second-degree relatives was esti-
mated. Logistic regression was used to compare prevalence
by demographic factors. Results: A positive family history
among first-degree relatives was reported by 10.9% (95%
Confidence Interval, Cl = 8.8-13.3) of respondents for breast
cancer, 5.1% (95% Cl = 3.9-6.7) for colorectal cancer, 7.0%
(95% Cl = 5.2-9.4) for prostate cancer, and 6.4% (95% Cl =
4.9-8.3) for lung cancer. The reported prevalence of family
history of specific cancers varied by sex, age and race/ethnic-

ity of the respondents. Conclusion: Family history preva-
lence for 4 of the most common adult solid tumors is sub-
stantial and the reported prevalence varied by respondent
characteristics. Additional studies are needed to evaluate
tools to promote accurate reporting of family history of
cancer. Copyright © 2010 S. Karger AG, Basel

Introduction

Cancer is the most common cause of death among in-
dividuals younger than 85 years in the U.S. Approximate-
ly 1.44 million new cases of invasive, non-skin cancers are
estimated to have occurred in 2008 [1]. Site-specific can-
cer risk factors are not completely established and vary
widely; however, a positive family history is a known risk
factor for most malignancies [2-9]. Hereditary cancer
syndromes, usually characterized by significant family
history, account for only a small percentage of all cancer
cases [10]. Individuals with a family history that is posi-
tive for certain cancers, but not consistent with a heredi-
tary cancer syndrome, are at moderately increased risk of

KARG ER ©2010 S. Karger AG, Basel
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

Accessible online at:
www.karger.com/phg

Phuong L. Mai, MD, MS

Division of Cancer Epidemiology and Genetics

6120 Executive Blvd, EPS/7022

Rockville, MD 20852 (USA)

Tel. +1 301 496 9928, Fax +1 301 495 1854, E-Mail maip @ mail.nih.gov



developing those cancers. Thus, a comprehensive family
history is an important tool in cancer risk assessment and
prevention management [11, 12]. However, family history
has not been fully utilized, particularly in public health
and prevention [13-15]. For common cancers such as
breast, prostate, lung, and colorectal cancers, even a small
fraction of risk due to family history can result in a sub-
stantial number of cancers being attributable to familial
factors at the population level [5].

Despite the potential importance of family history of
cancer information in public health, few studies that
characterize prevalence for the general population have
been published and most have reported only prevalence
among first-degree relatives [16-19]. Moreover, reported
family history prevalence varies by cancer type and so-
cioeconomic factors such as race/ethnicity, age, gender,
and income [18-20]. We have previously conducted a rep-
resentative random digit dialing survey, the Family
Health Study (FHS), in Connecticut (CT) to assess the
quality of self-reported family history of cancer and to
estimate the population prevalence of family history of
several common cancers and its association with socio-
demographic factors. Here we present the prevalence
of female breast, colorectal, prostate, and lung cancer
among first-degree relatives (FDR), second-degree rela-
tives (SDR) and combined first- and second-degree rela-
tives (F/SDR), as reported by survey respondents.

Methods

Survey Methods

The FHS was conducted in 2001 after the study protocol was
approved by the Institutional Review Boards at the National Can-
cer Institute and Westat. Study details have been described else-
where [21]. In brief, a sample of 11,982 CT telephone numbers was
selected by random digit dialing [22] and 2,418 households with
eligible members were identified. Eligible subjects were aged 25-
64 years, had been raised by at least one biological relative and had
parents, or at least one parent and one sibling, born or raised in
the U.S. or Puerto Rico. In households with multiple eligible
members, the most recent birthday was used to select one for the
survey. A total of 1,380 individuals completed the first of 2 se-
quential computer-assisted telephone interviews for a Council of
American Survey Organizations (CASRO) response rate of 70%
[23].

During the first interview, respondents were asked to provide
vital status, current age or birth year, age or year of death if de-
ceased, and history of up to 3 primary cancer diagnoses for each
of all biological FDR (parents, siblings and children) and SDR
(grandparents, uncles, aunts, nieces, and nephews). Grandchil-
dren were excluded from the study since the prevalence of cancer
in this group of young individuals was expected to be very low.
Age and personal cancer history for the respondents were also
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obtained at the first interview. The second telephone interview
was conducted within one month of the first. In the second inter-
view, respondent demographic information (i.e. race/ethnicity,
education level and income) was obtained, along with contact in-
formation and consent to contact sampled relatives. Of the origi-
nal 1,380 respondents, 1,019 subsequently completed the second
interview (CASRO response rate of 74%).

Cancer History Ascertainment

The respondents were asked if each of their enumerated rela-
tives ever had cancer (response categories: yes, no, don’t know). If
the response was yes, the type of cancer or specific part of the
body where the cancer started was obtained. Interviewers record-
ed verbatim responses to the cancer site question, as well as other
details that respondents volunteered about metastases, co-mor-
bidities and medical procedures. Age or year at cancer diagnosis
was also obtained. If the age or year at diagnosis was not known,
respondents were asked to report ten-year age or year ranges in
which the cancer was diagnosed or whether the cancer was diag-
nosed before or after the age of 50 years. ICD-9 disease codes [24]
were assigned by nosologists based on the verbatim cancer reports
and were independently reviewed for accuracy (L.W.). All reports
that contained extraneous or vague information were classified
through consensus review (M.H.G., L.W.) and excluded if deemed
to be not consistent with a diagnosis of cancer. For this report,
cases that were determined to be consistent with invasive cancer
of the breast, prostate, lung, colon, or rectum were included. For
colorectal cancer, we also included cases reported as ‘intestinal
cancer’ or ‘stomach or intestinal cancer’, under the assumption
that most intestinal cancers were colorectal. Family history was
defined as positive for a certain cancer in a relatedness category
(FDR, SDR, or F/SDR) if at least one relative in that category was
reported to have had the cancer.

Statistical Analyses

The sample of 1,019 respondents who completed the second
interview was included in this analysis. Each respondent was as-
signed a sampling weight to adjust for differential selection prob-
abilities and rates of nonresponse and for post-stratification,
which constrained the weighted sample from the FHS to approx-
imate the age and gender distribution of U.S. Census values for
CT. A replicate weight approach based on the delete-one jackknife
method was used in standard error estimation [25] to account for
additional variation from intra-familial correlations resulting
from one respondent reporting about multiple relatives and the
reduced variation due to the adjustments made to the sample
weights. All analyses were weighted by the sample weights. SAS
v.9.1 (SAS Institute Inc., 2004) and callable SUDAAN v.9.0 (Re-
search Triangle Research, 2004) statistical software were used to
conduct the analyses and estimate the standard errors. All re-
ported p values are two-sided.

Seventy-four relatives with missing information on gender or
cancer history were excluded, resulting in a final analytic cohort
0f 20,504 relatives (6,242 FDR and 14,262 SDR, excluding grand-
children). Weighted percentages were calculated to determine the
proportion of respondents with a history of female breast, colorec-
tal, prostate, or lung cancer among their FDR, SDR and all rela-
tives combined. Weighted logistic regression analyses were con-
ducted to identify respondent characteristics associated with a
family history of each cancer type. The statistical testing for sig-
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nificant prediction of family history by each ordinal categorical
variable (age, education and income) was accomplished by treat-
ing it as a continuous variable in a test for linear trend in the lo-
gistic regression with all the other variables included as nominal
categorical covariates. Global Wald F tests were used to test for
statistical significance of the nominal variables (gender, race and
personal history of any cancer) [26].

In the logistic regression models with all covariates treated as
nominal categorical variables, predictive margins were calculated
to adjust prevalence estimates by gender, personal history of any
cancer (the number of respondents with a personal history of
breast, colorectal, prostate, or lung cancer was too small to per-
mit site-specific correlations with family history for the same
cancer), race/ethnicity (non-Hispanic white, non-Hispanic black,
Hispanic, and others), age group (25-34, 35-44, 45-54, and
55-64), education (high school graduate or less, some college or
college graduate, including vocational and technical school, and
post-graduate), income (<20,000, 20,001-40,000, 40,001-60,000,
60,001-80,000, and >80,000), and total number of relatives (total
number of female relatives only was used in the model for breast
cancer and total number of male relatives only was used in the
model for prostate cancer). The predictive margin for a given
group represents the predicted proportion if everyone in the sam-
ple had been in that group while taking into account the covari-
ates distribution of the sample [27] and is a useful alternative to
odds ratios for illustrating differences in proportions between
groups.

Results

The cohort consisted of 1,019 respondents who re-
ported a total of 20,504 F/SDR, of whom 12,612 (61.5%)
were living, 7,598 (37.1%) were deceased, and 294 (1.4%)
had unknown vital status. The respondent characteris-
tics have been described previously [21]. In brief, com-
pared with the CT samples from the 2001 Current Popu-
lations Survey, the respondents in the FHS had similar
age, gender and income distributions, fewer non-whites,
and more individuals with either post-graduate educa-
tion or high school or less. Overall, the mean number of
relatives reported per respondent was 6.03 (95% confi-
dence interval, CI = 5.86-6.19) for FDR, 13.69 (95% CI =
13.25-14.12) for SDR, and 19.71 (95% CI = 19.17-20.26)
for F/SDR. When examined by demographic character-
istics, female, non-white, older, and less educated re-
spondents reported higher numbers of FDR and SDR
[21]. Four respondents were excluded from this analysis
due to missing data related to education and personal
cancer history.

The numbers of respondents with a FDR having a can-
cer of interest diagnosed at an early age were small. There
were 11 with breast cancer, 3 with colorectal cancer, none
with prostate cancer, and 1 with lung cancer diagnosed
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before the age of 40. The number of respondents with
FDR diagnosed between the age of 40 and 50 was 32 for
breast cancer, 6 for colorectal cancer, 2 for prostate can-
cer, and 5 for lung cancer. Likewise, the number of re-
spondents who reported more than 1 FDR with the same
type of cancer was small (2 for breast, colorectal, prostate,
and lung cancer each).

Family History of Breast Cancer

The adjusted prevalence estimates for reported family
history of breast cancer among FDR, SDR, and F/SDR are
shown in table 1. Overall, 10.9% (95% CI = 8.8-13.3%) of
respondents reported a family history of breast cancer in
FDR, 17.9% (95% CI = 15.4-20.1%) reported a family his-
tory of breast cancer in SDR and 26.4% (95% CI = 23.3-
29.8%) reported a family history of breast cancer in
F/SDR. While the reported prevalence of family history
of breast cancer in FDR was similar for male and female
respondents, it was higher in SDR for female respondents
(p = 0.0007). The prevalence of a positive family history
for breast cancer among FDR varied by respondents’ race/
ethnicity (p = 0.02), where non-Hispanic whites reported
the highest prevalence. Increasing age of respondents was
positively associated with higher reported prevalence of
breast cancer history in FDR (p for trend = 0.03). Respon-
dents with a post-graduate education reported more fam-
ily history of breast cancer in both FDR and SDR com-
pared with respondents with a college or less education,
but the difference was not statistically significant. A per-
sonal history of any cancer was not associated with a
higher likelihood of having a positive family history of
breast cancer (p = 0.96). In fact, 26.7% (95% CI = 23.3-
30.1%) of respondents without a personal history of can-
cer reported having a history of breast cancer in F/SDR,
compared with 23.4% (95% CI = 14.2-32.7%) of those
with such a history. The reported prevalence of a family
history of breast cancer among FDR was highest in the
lowest income group (17.7%, 95% CI = 2.9-32.5%), but it
was not statistically significantly different from the other
income groups. Overall, family history of breast cancer
in F/SDR did not vary significantly across demographic
subgroups except for gender.

Family History of Colorectal Cancer

Altogether, the proportion of respondents reporting a
family history of colorectal cancer was 5.1% (95% CI =
3.9-6.7%), 12.3% (95% CI = 10.4-14.6%) and 16.5 (95%
CI = 14.2-19.2%) (table 1) in FDR, SDR and F/SDR,
respectively. Similar to what was observed in breast can-
cer, female respondents reported a higher prevalence of
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Table 1. Adjusted prevalence' of family history of breast, colorectal, prostate, and lung cancers by respondent characteristics

Respondent Sample 1st-degree relatives 2nd-degree relatives All relatives
characteristics size
# with positive prevalence, % # with positive  prevalence, % # with positive prevalence, %
family history  (95% CI) family history ~ (95% CI) family history (95% CI)
Breast cancer
Al 1,015 114 10.9 (8.8, 13.3) 194 17.9 (15.4,20.1) 281 26.4 (23.3,29.8)
Gender™
Female 622 69 11.2 (8.2, 14.2) 142 23.0 (18.9,27.1) 192 31.0 (26.5, 35.5)
Male 393 45 10.5 (7.2, 13.8) 52 12.6 (9.1, 16.2) 89 21.5(16.8,26.2)
p=077 p = 0.0007 p =0.007
Race’
Non-Hispanic white only 877 107 11.6 (9.0, 14.1) 173 18.4 (15.7,21.2) 254 27.6 (24.1, 31.0)
Non-Hispanic black only 48 1 4.8 (2.5,7.2) 8 15.6 (3.8, 27.5) 8 15.4 (3.6, 27.3)
Hispanic 40 3 11.2 (0,25.1) 4 5.3 (0, 10.8) 7 15.4 (2.5, 28.3)
Other 50 3 4.9 (0,11.6) 9 22.5(7.8,37.2) 12 27.2 (12.1,42.3)
p=0.02 p=0.13 p=027
Age’
25-34 174 10 7.5(2.8,12.2) 37 17.4 (11.2, 23.6) 45 24.3 (16.9, 31.6)
35-44 283 20 8.2(4.5,11.8) 52 20.2 (15.2, 25.3) 69 27.0 (21.8, 32.3)
45-54 355 50 13.3(9.3,17.3) 70 16.4 (12.6, 20.3) 104 25.8 (20.4, 31.2)
55-64 203 34 16.3 (10.9, 21.7) 35 16.8 (11.2,22.3) 63 28.9 (21.8, 36.0)
p=0.03 p=0.62 p=034
Education
High school or less 198 21 9.3 (4.2,14.3) 29 14.1 (8.7, 19.5) 45 21.4 (14.5,28.4)
Some college or college graduate 582 62 11.0 (7.9, 14.1) 115 17.8 (14.7, 21.0) 162 26.2 (22.2,30.3)
Post-graduate 235 31 12.0 (7.3, 16.7) 50 21.5(15.1,27.9) 74 31.1(24.4,37.7)
p=0.38 p=0.14 p=0.08
History of cancer
Yes 95 12 10.7 (3.1, 18.2) 15 14.0 (6.9, 21.2) 25 23.4(14.2,32.7)
No 920 102 10.9 (8.7, 13.1) 179 18.3 (15.5,21.1) 256 26.7 (23.3,30.1)
p=0.96 p=0.34 p=0.54
Income?
20,000 or less 97 11 17.7 (2.9, 32.5) 16 17.4 (6.9, 28.0) 24 32.1(17.0,47.1)
20,001-40,000 142 10 8.8 (2.6,14.9) 25 14.5 (8.4, 20.6) 33 21.4 (13.6,29.3)
40,001-60,000 163 15 10.5 (5.4, 15.6) 28 19.0 (11.4, 26.6) 39 26.1(17.7, 34.5)
60,001-80,000 174 19 8.8(4.4,13.2) 36 18.4 (12.8, 24.0) 49 24.5(18.7,30.4)
More than 80,000 359 47 10.9 (7.6, 14.1) 72 17.8 (13.2,22.4) 111 27.1(21.6,32.7)
Don’t know/refuse 80 12 13.2 (5.6, 20.7) 17 20.8 (10.9, 30.7) 25 30.2 (18.5,41.9)
p=057 p=071 p =099
Colorectal cancer
AlPP 1,015 66 5.1(3.9,6.7) 133 12.3 (10.4, 14.6) 186 16.5(14.2,19.2)
Gender*®
Female 622 42 5.5(3.6,7.4) 92 15.1 (12.0, 18.3) 124 18.9 (15.5, 22.3)
Male 393 24 4.7 (2.6, 6.8) 41 9.6 (6.7,12.4) 62 14.0 (10.4, 17.5)
p=0.65 p=0.02 p=0.05
Race®
Non-Hispanic white only 877 60 5.0 (3.6, 6.4) 125 13.6 (11.2,16.0) 172 17.5 (14.7, 20.3)
Non-Hispanic black only 48 1 3.3(1.1,5.5) 5 7.0 (0.4, 13.5) 6 9.6 (0.2, 19.0)
Hispanic 40 2 6.7 (0,17.1) 2 3.6 (0,9.3) 4 9.2 (0,19.5)
Other 50 3 8.1 (0, 18.5) 1 3.0(1.4,4.6) 4 10.7 (0.3, 21.1)
p=0.59 p < 0.0001 p=0.44
Agew
25-34 174 5 2.3 (0.1, 4.5) 20 10.3 (5.5, 15.2) 24 12.7 (7.2, 18.3)
35-44 283 9 3.0(1.1,4.9) 37 13.8 (9.7,17.9) 44 15.8 (11.2, 20.5)
45-54 355 32 7.6 (4.6, 10.7) 52 11.9 (8.3, 15.5) 76 17.3 (12.8,21.9)
55-64 203 20 9.0 (4.7, 13.3) 24 13.3(7.6,19.1) 42 21.2 (14.9, 27.5)
p =0.002 p=0.49 p=0.02
Education
High school or less 198 11 4.0(0.9,7.1) 22 10.9 (5.5, 16.2) 29 12.8 (7.2, 18.4)
Some college or college graduate 582 39 5.8(3.9,7.7) 73 12.1 (9.5, 14.7) 107 17.0 (13.8,20.2)
Post-graduate 235 16 44(1.9,6.9) 38 14.4 (8.9, 19.8) 50 17.9 (11.6,24.3)
p=073 p=034 p =042
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Table 1 (continued)

Respondent Sample 1st-degree relatives 2nd-degree relatives All relatives
characteristics size
# with positive prevalence, % # with positive  prevalence, % # with positive prevalence, %
family history  (95% CI) family history  (95% CI) family history (95% CI)
History of cancer
Yes 95 9 6.3 (1.5,11.1) 13 12.5 (4.7, 20.2) 20 17.0 (9.1, 24.9)
No 920 57 5.0 (3.6, 6.4) 120 12.4 (10.2, 14.6) 166 16.5(13.8,19.1)
p=061 p=098 p=0.89
Income®
20,000 or less 97 4 2.5 (0, 5.6) 7 9.1 (2.0, 16.1) 10 104 (3.1, 17.7)
20,001-40,000 142 4 2.2 (0, 4.6) 16 9.5 (4.0, 14.9) 19 10.6 (5.2, 15.9)
40,001-60,000 163 13 6.0 (2.7,9.2) 20 10.9 (4.3, 17.6) 31 15.9 (9.1, 22.8)
60,001-80,000 174 9 4.2(1.2,7.2) 25 14.0 (7.7, 20.4) 34 18.3 (11.1,25.4)
More than 80,000 359 27 5.8 (3.5, 8.0) 51 12.6 (9.3, 15.9) 73 17.5(13.5,21.4)
Don’t know/refuse 80 9 8.9(2.5,15.3) 14 17.6 (7.8, 27.5) 19 23.1(12.8,33.4)
p=0.14 p=027 p=0.06
Prostate cancer
Al 1,015 73 7.0(5.2,9.4) 83 8.0 (6.4,9.9) 135 13.2(10.8,16.2)
Gender*®
Female 622 47 7.2(5.1,9.4) 61 11.3(8.4,14.1) 95 15.9 (12.6,19.2)
Male 393 26 6.8 (3.1, 10.5) 22 5.3(3.1,7.6) 40 10.5 (6.7, 14.3)
p=085 p=0.03 p=0.04
Race'®
Non-Hispanic white only 877 66 7.2 (4.9,9.5) 77 8.2(6.3,10.2) 122 13.6 (10.7, 16.4)
Non-Hispanic black only 48 1 1.2 (0.5, 1.9) 0 1 1.1 (0.4, 1.7)
Hispanic 40 1 1.1 (04, 1.7) 4 11.9 (0, 25.3) 5 12.5 (0, 25.6)
Other 50 5 14.0 (0.1, 27.9) 2 7.0 (0, 17.7) 7 20.5 (4.6, 36.5)
p < 0.0001 p=0.86 p < 0.0001
Age
25-34 174 3 4.1 (0, 10.6) 14 7.5(3.7,11.4) 17 11.2 (4.2, 18.3)
35-44 283 19 6.6 (3.5,9.8) 18 6.8 (3.7, 10.0) 34 12.2 (7.8, 16.6)
45-54 355 30 8.7 (5.4, 12.0) 38 11.7 (7.4, 15.9) 56 16.4 (11.6,21.2)
55-64 203 21 9.3(5.2,134) 13 6.9(24,11.5) 28 13.0 (7.4, 18.6)
p=0.30 p=073 p=0.65
Education
High school or less 198 13 5.4(1.7,9.0) 10 6.1(0.7,11.4) 22 11.0 (4.3, 17.6)
Some college or college graduate ~ 582 41 7.4 (4.6,10.2) 51 8.4 (5.9,10.9) 79 13.6 (9.9, 17.3)
Post—graduate 235 19 7.3 (3.6, 11.0) 22 9.9 (5.4, 14.3) 34 14.0 (8.8, 19.1)
p=0.62 p=0.55 p=071
History of cancer
Yes 95 8 8.9 (2.4,15.4) 11 11.6 (3.3, 19.8) 17 17.7 (8.1, 27.3)
No 920 65 6.8 (4.8, 8.9) 72 8.0(6.2,9.8) 118 12.8 (10.3,15.3)
p =050 p=037 p =024
Income?
20,000 or less 97 5 6.5 (0, 14.6) 2 3.5(0,9.1) 7 9.0 (0.2, 17.9)
20,001-40,000 142 10 6.7 (1.6, 11.9) 12 9.0 (2.7, 15.3) 21 14.3 (5.6, 23.0)
40,001-60,000 163 8 4.3(0.9,7.8) 7 5.0 (1.5, 8.5) 14 8.0 (4.0,12.1)
60,001-80,000 174 17 11.2 (2.3, 20.0) 26 16.0 (10.1, 21.9) 34 22.3(13.0,31.7)
More than 80,000 359 24 5.7 (3.1, 8.2) 32 7.6 (4.5,10.7) 48 11.8 (7.8, 15.7)
Don’t know/refuse 80 9 10.3 (3.1,17.4) 4 5.4(0.1,10.7) 11 13.0 (5.3, 20.6)
p=0.96 p=027 p =048
Lung cancer
Al 1,015 75 6.4 (4.9,8.3) 190 18.3 (15.7,21.2) 244 22.9(20.4,25.7)
Gender
Female 622 49 6.4 (4.2,8.7) 123 20.1 (16.6, 23.6) 156 24.1 (20.6, 27.6)
Male 393 26 6.3 (3.8,8.8) 67 16.4 (12.1,20.7) 88 21.7 (17.3, 26.1)
p=0.95 p=021 p=043
Race
Non-Hispanic white only 877 61 5.6 (4.0,7.3) 174 19.6 (16.6, 22.6) 215 23.2 (20.3, 26.0)
Non-Hispanic black only 48 4 12.8 (0, 27.5) 5 13.9 (0, 30.7) 9 26.0 (7.1, 44.9)
Hispanic 40 5 8.3(0,16.7) 2 3.5(0,9.4) 7 12.4 (1.0, 23.8)
Other 50 5 11.1 (1.2,21.1) 9 16.0 (3.7, 28.2) 13 25.8 (11.4,40.1)
p=043 p=0.56 p=0.50
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Table 1 (continued)

Respondent Sample 1st-degree relatives 2nd-degree relatives All relatives
characteristics size
# with positive prevalence, % # with positive  prevalence, % # with positive prevalence, %
family history  (95% CI) family history ~ (95% CI) family history (95% CI)
Agef
25-34 174 5 2.6 (0,5.3) 40 25.2(17.9, 32.5) 43 25.8 (18.5,33.1)
35-44 283 19 6.4 (3.4,9.4) 52 19.5 (13.9, 25.0) 64 23.4(17.6,29.1)
45-54 355 37 12.4 (7.9, 17.0) 71 17.4 (12.8,22.1) 97 25.7 (20.3, 31.1)
55-64 203 14 5.2(1.9,8.5) 27 9.5(5.4,13.6) 40 14.2 (9.0,19.4)
p=0.10 p = 0.006 p=0.10
Education
High school or less 198 19 7.9 (3.7,12.2) 33 20.9 (12.7,29.2) 48 27.3(18.6, 36.1)
Some college or college graduate 582 46 7.1 (5.0,9.3) 107 16.7 (13.6,19.8) 139 21.8 (18.7,24.9)
Post-graduate 235 10 2.8(0.8,4.8) 50 20.6 (14.4, 26.8) 57 22.5(16.5, 28.6)
p=0.06 p=0.90 p=0.61
History of cancer
Yes 95 10 8.4(3.0,13.9) 19 18.7 (9.9, 27.6) 27 26.1(16.9, 35.4)
No 920 65 6.2 (4.5,7.9) 171 18.3 (15.4,21.1) 217 22.7 (19.8,25.5)
p=038 p =092 p=0.50
Income®
20,000 or less 97 7 4.6 (0.6, 8.5) 11 9.7 (2.3,17.2) 16 12.4 (4.7, 20.1)
20,001-40,000 142 19 12.3(5.2,19.4) 28 16.9 (10.5, 23.3) 42 26.3 (19.0, 33.6)
40,001-60,000 163 15 9.4 (4.7,14.1) 28 17.8 (11.2,24.4) 37 22.7 (15.6,29.8)
60,001-80,000 174 9 3.7 (1.0, 6.3) 39 21.3(14.4,28.1) 47 25.2(18.1,32.2)
More than 80,000 359 22 5.5(2.8,8.2) 72 19.7 (14.4, 25.1) 88 24.2 (18.7,29.8)
Don’t know/refuse 80 3 2.9(0,6.4) 12 16.2 (7.9, 24.4) 14 17.9 (8.2,27.7)
p=022 p=0.14 p=025

! Adjusted using logistic regression with all of the variables in the table included as covariates. 2 Overall prevalence is unadjusted. > Don’t know/refuse
group was not included in models for trend. T Global Wald F test for nominal variables and trend test for ordinal variables, p value for FDR 0.05. * Glob-
al Wald F test for nominal variables and trend test for ordinal variables, p value for SDR <0.05. ® Global Wald F test for nominal variables and trend test

for ordinal variables, p value for F/SDR <0.05.

colorectal cancer in SDR (15.1%, 95% CI = 12.0-18.3%)
compared with male respondents (9.6%, 95% CI = 6.7-
12.4%) (p = 0.02). Among the 4 racial/ethnic groups, non-
Hispanic white and non-Hispanic black reported lower
prevalence of colorectal cancer in FDR and higher preva-
lence in SDR, but the differences were only statistically
significant for the comparisons among SDR (p < 0.0001).
There was a statistically significant positive association
between increasing age and reported prevalence of
colorectal cancer in FDR (p for trend = 0.002) and in
F/SDR (p for trend = 0.02). Increasing education levels
were associated with increasing reported prevalence of
colorectal cancer in SDR; however, the trend did not
reach statistically significant level. The presence of a per-
sonal history of any cancer was not associated with re-
ported family history of colorectal cancer in either FDR
or SDR. No significant variation by income levels was ob-
served for either FDR or SDR.
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Family History of Prostate Cancer

Table 1 shows the adjusted prevalence of family his-
tory of prostate cancer as reported by FHS participants.
Overall, 7.0% (95% CI = 5.2-8.4%) of the respondents re-
ported a family history of prostate cancer in FDR, 8.0%
(95% CI = 6.4-9.9%) reported a family history of prostate
cancer in SDR and 13.2 (95% CI = 10.8-16.2%) reported
a family history of prostate cancer in F/SDR. Female par-
ticipants reported a higher prevalence of prostate cancer
in SDR (11.3%, 95% CI = 8.4-14.1% vs. 5.3%, 95% CI =
3.1-7.6%, p = 0.003) but not in FDR. Non-Hispanic blacks
and Hispanics reported a very low prevalence of prostate
cancer in FDR, and no history of prostate cancer was re-
ported in SDR of non-Hispanic blacks. While increasing
age was associated with higher prevalence of family his-
tory of prostate cancer among FDR, the overall trend
was not statistically significant. Participants with a ‘high
school or less’ education level reported a lower prevalence
of family history of prostate cancer, but the trend was not
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statistically significantly different for any relatedness cat-
egory. Participants with a personal history of any cancer
reported a statistically nonsignificant higher prevalence
of prostate cancer among both FDR and SDR compared
with those without a cancer history. Income did not cor-
relate with prevalence of family history of prostate can-
cer.

Family History of Lung Cancer

Overall, 6.4% (95% CI = 4.9-8.3%) of respondents re-
ported a family history of lung cancer in FDR, 18.3% (95%
CI=15.7-21.2%) in SDR and 22.9% (95% CI =20.4-25.7%)
in F/SDR. Similar to the findings for all other major can-
cers examined in this study, female respondents reported
a higher prevalence of lung cancer in SDR (20.1, 95% CI =
16.6-23.6%) compared with male respondents (16.4%,
95% CI = 12.1-20.7%); however, the different prevalence
in family history of lung cancer by gender did not reach
a statistically significant level (p = 0.21). The reported
prevalence of family history of lung cancer varied by race/
ethnicity, but the difference was not statistically signifi-
cant among the subgroups. There was an inverse correla-
tion between increasing age and reported prevalence of a
family history of lung cancer in SDR (p for trend = 0.006)
but notin FDR. Respondents with higher education levels
reported lower prevalence of family history of lung can-
cer among FDR, but the trend was not statistically sig-
nificant (p = 0.06). Income level did not appear to be as-
sociated with a family history of lung cancer; however,
respondents in the lowest income level reported a very
low prevalence, particularly in SDR compared with the
other levels. A personal history of any cancer was not as-
sociated with the reported prevalence of lung cancer in
FDR or SDR.

Discussion

In this study, we reported the prevalence of family his-
tory of breast, colorectal, prostate, and lung cancer in a
population-based survey in CT. There were differences in
the reported prevalence of family history of specific can-
cers by sex, age and race/ethnicity. The most consistently
observed difference was that the reported prevalence of
family history for all 4 types of cancer examined was
higher among SDR of female respondents than among
SDR of male respondents.

Overall, the prevalence of family history of breast can-
cer among FDR in our study is similar to that reported by
Pinsky et al. [18], but is higher than that in some other

Family Cancer History Prevalence

studies, which reported a prevalence between 4 and 8%
(17, 19]. Most of the prior studies reported on prevalence
of family history only among FDR. In our study, the re-
ported prevalence of a family history of breast, colorectal,
prostate, and lung cancer in SDR was substantial and var-
ied by certain respondent characteristics. The reported
prevalence of a family history of prostate cancer in SDR
is similar to the prevalence in FDR and is somewhat low-
er than the prevalence in SDR for the other cancers. This
could be due to lack of knowledge regarding prostate can-
cer in more distant relatives; however, it is possible that
the prevalence of prostate cancer was indeed lower for
SDR as prostate cancer screening was not routinely done
at the time when the older generation (i.e. the grandfa-
thers) were alive. It is important to ascertain family his-
tory in SDR in addition to FDR because, although cancer
risk estimation has been based mainly on family history
among FDR [8, 9], family history among SDR may be in-
formative in cancer risk assessment, particularly for sex-
specific cancers, such as breast and prostate.

In our study, the prevalence of reported family history
of breast, colorectal, prostate, and lung cancer among
FDR was similar between male and female respondents;
however, female respondents reported more family his-
tory of these cancers among SDR than male respondents.
In contrast, in both the Prostate, Lung, Colorectal, and
Ovarian Cancer Screening Trial [18] and the National
Health Interview Survey [19], female respondents report-
ed alarger number of cancer cases in FDR compared with
male participants. Without verifying the true prevalence
of cancer among all relatives of respondents, we cannot
determine if the difference in cancer history reported in
SDR is due to overreporting by female respondents or to
underreporting by male respondents. Previous studies
have shown that females were slightly more accurate than
males in reporting history of cancers among their FDR
(28, 29]. Furthermore, the rate of overreporting a family
cancer history has been found to be low [30]. Thus, al-
though we did not confirm the true prevalence of family
history of cancer in CT in this current report, it is likely
that female respondents were more aware of cancer his-
tory in their SDR than male respondents.

Reported family cancer history prevalence appears to
vary by race/ethnicity for breast cancer. The numbers of
all affected relatives reported for the other cancer sites
were too small to draw any conclusions. A few studies
have shown that the reported rates of family cancer his-
tory are higher for whites compared with other racial/
ethnic groups [18, 19]. Our findings show that the preva-
lence of family history among all relatives for breast,
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colorectal and prostate cancer as reported is higher
among whites compared with non-Hispanic blacks and
Hispanics. While for breast cancer, this difference might
reflect variations in breast cancer incidence rate by race/
ethnicity in the general population [31], the same does not
apply for colorectal or prostate cancer since blacks have
the highest incidence rate for these cancers in the general
population. Lower rates of reported family history of can-
cer in blacks compared with whites have previously been
suggested to be due to underreporting [18]. In a study in-
vestigating racial/ethnic and gender differences in family
cancer history knowledge among patients referred to a
high-risk colon cancer clinic, blacks were found to have
less knowledge of their paternal family history of cancer
than whites [32]. Whether these variations in family can-
cer history knowledge by race/ethnicity were potentially
related to cultural differences in willingness to discuss
cancer-related issues with family members [33], particu-
larly with relatives more distant than first-degree, is un-
clear. However, the number of non-white respondents in
this study was quite small, resulting in unstable reported
prevalence by race/ethnicity.

Higher education level was associated with increasing
prevalence of family history of breast, colorectal and
prostate cancer. While education is a surrogate for socio-
economic status, which has been suggested to be associ-
ated with breast and colorectal cancer incidence rates [34,
35], the positive association observed here might be part-
ly due to greater cancer risk awareness in participants
with a higher education level.

Although it would have been helpful to evaluate the
prevalence of respondents with a family history of cancer
suggestive of higher risk (i.e. young age at diagnosis and/
or multiple relatives with the same type of cancer or the
constellation of cancers that are seen in certain heredi-
tary cancer syndromes), the number of respondents with
a FDR diagnosed with breast, colorectal, prostate, or lung
cancer before the age of 50 was small, except for breast
cancer, and would thus have yielded unstable estimates.
For each type of cancer examined, only 2 respondents
reported having more than one relative with that cancer.
We were not able to distinguish maternal SDR from pa-
ternal SDR and thus could not accurately ascertain the
number of respondents with multiple FDR and SDR from
the same lineage (i.e. a respondent with a mother and a
paternal aunt with breast cancer would not be considered
having multiple affected relatives).

This study has several strengths. First, this is a unique
population-based survey that provides state-based public
health statistics on the prevalence of family history of ma-
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jor cancers in both FDR and SDR. While larger sample
sizes are needed to detect rare hereditary cancer syn-
dromes, estimates such as those in this study adequately
describe prevalence in average to moderate risk groups.
Second, this survey also collected data on demographic
factors, which allowed for adjustment for variability in
prevalence estimates and confirmation of previous find-
ings that suggest sociocultural differences in reporting
preferences or awareness of family history. Furthermore,
concurrent collection of extensive family structure in this
survey may have reduced the likelihood of respondents
forgetting to report cancers in all relatives. Finally, we
developed and applied a systematic approach to evaluat-
ing and classifying the family history information that
was reported to us, in an effort to exclude reports that
were not sufficiently clear to reliably include them, and to
identify the details related to cancer report misclassifica-
tion.

There are also some limitations to the data. First, the
data regarding family cancer history were abstracted
from unvalidated verbatim responses provided by the re-
spondents. Thus, the prevalence of cancer in relatives
may be inaccurate due to over- or underreporting. We
will have the opportunity to assess this bias quantitative-
ly when we complete the analysis comparing reported di-
agnoses to data ascertained through several sources, in-
cluding the Connecticut Tumor Registry for the same in-
dividuals. Second, the CT population in this study is not
representative of CT or the U.S. overall, due to the small
proportions of blacks and Hispanics. When the FHS de-
mographic distribution was compared with states and
national distribution from the 2001 U.S. Current Popula-
tion Surveys, it was apparent that individuals of minority
and low socioeconomic status were underrepresented in
this study population. Our study results are, therefore,
most generalizable to white population of CT. Finally,
since the eligibility criteria restricted the sample to sub-
jects between ages 25 and 64, the results might not be
generalizable outside this age range.

In summary, we documented a substantial family his-
tory prevalence for 4 of the most common adult solid
tumors. In addition, our study shows that the reported
prevalence of family history of common cancers varies by
specific respondent characteristics, most notably gender,
age and race/ethnicity. We speculate that some of this dif-
ference is likely due to different degrees of family history
awareness, particularly when it comes to cancer history
among SDR. Obtaining an accurate family history, in-
cluding the age at diagnosis for affected relatives and the
exact relationship to the reporting individual, is an im-
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portant part in accurate risk assessment for several types
of cancers [2-9] and can lead to adjustments in screening
recommendations. Additional studies are needed to eval-
uate what tools can be used to enhance awareness and

promote accurate reporting.
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