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Abstract

Scientific advances in cancer genetics, risk counseling,
and management of high-risk individuals require
information about familial cancer history. Because some
people may not report, or may be unaware of, cancer in
their families, it is important to examine the extent of
underreporting of family history. We mailed a survey to
first-degree relatives of patients with histologically
confirmed diagnoses of colorectal cancer (CRC) before
age 60 6 = 426, 77% response rate). Analyses examined
the extent of underreporting of family history and its
predictors (demographics, cancer characteristics,
knowledge, and communication) and correlates (cancer
worry, perceived risk). Logistic regression analysis was
performed using generalized estimating equations to
account for family clusters. Despite confirmed diagnosis
of CRC in a parent or sibling, 25.4% of respondents
reported having no first-degree relative with colon

cancer. In multivariate models, the most significant
predictor of awareness of a relative’s CRC was the stage-
at-diagnosis; also, males and those with low knowledge
about colon cancer were significantly less aware.
Awareness of a relative’s CRC was associated with higher
cancer worry and risk perception, and being a college
graduate contributed independently to increased risk
perception. Sole dependence on mailed self-administered
guestionnaires may lead to substantial underreporting of
familial colon cancers, especially those that aré situ or
localized.

Introduction
CRC? affects roughly 5% of Americans at some time in their

lives and large bowel cancer represents 15% of all cancers (1).

There is growing evidence that a family history of CRC is

associated with increased risk for CRC (2—7). Recent molecular
studies have led to the identification of genes associated with

hereditary nonpolyposis colon cancer (8, 9) and to the devel-
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opment of genetic susceptibility testing for hereditary nonpol-
yposis colon cancer.

Most advances in cancer genetics depend on obtaining
accurate information on family history. Cancer risk counseling,
management of high-risk patients, and decisions about the
appropriateness of predictive genetic testing also require infor-
mation about familial cancer history. Because some people may
not report, or may be unaware of, cancer in their families, it is
important to understand whether and why people may under-
report their family histories.

The accuracy of self-reported family history information
has been examined for many diseases including cancers (10—
15). Studies have found family history of melanoma to be often
overreported (14, 16) and breast cancer family history to be
very accurate (11-13). However, in the only two studies to date
designed to detect underreporting, about one-quarter of those
who had blood relatives with cancer documented in medical
records did not report a family history (12, 17).

Few studies have reported on the accuracy of reports of
family history of colon cancer or have included very small
numbers of cases of CRC (15, 18—-20). In this study, we explore
the extent of underreporting of CRC family history and its
predictors (demographics, cancer characteristics, knowledge,
family communication) and correlates (cancer worry, perceived
risk). We hypothesized that accurate reporting of CRC family
history (awareness) would be predicted by certain demographic
characteristics; by cancers diagnosed at an earlier age and in a
more distant stage; by greater knowledge about CRC; and by
greater family communication and social support. We further
hypothesized that awareness of a FDR with colon cancer would
be associated with higher levels of cancer worry and higher
perceived risk.

Materials and Methods

Data Sources.Data reported here are from two sourced: g
population-based case-control study of the genetic epidemiol-
ogy of CRC (Ref. 7; the epidemiological survey); at) (he
“family survey of attitudes toward genetic testing for colon
cancer” (the psychosocial survey). Relatives of case probands
and control index persons of Caucasian, Japanese, and Hawai-
ian ethnicity who were originally identified for, and agreed to
participate in, the epidemiological survey were invited to com-
plete the psychosocial survey.

Case probands consisted of men and women, ages 60 and
younger, diagnosed with invasive adenocarcinoma of the large
bowel between 1987 and 1996 who were ascertained through
the HTR and whose diagnoses were histologically confirmed.
Cases were asked to identify parents, siblings, and adult chil-
dren (over age 18) living in Hawaii. These family members

2To whom requests for reprints should be addressed, at Cancer Research Centewvere asked to complete a mailed epidemiological survey (85%

of Hawaii, University of Hawaii, 1236 Lauhala Street, Suite 406, Honolulu, HI
96813. Phone: (808) 586-3076; Fax: (808) 586-3077; E-mail: kglanz@hawaii.
edu.

3 The abbreviations used are: CRC, colorectal cancer; FDR, first-degree relative;

HTR, Hawaii Tumor Registry.

response rate). Because the survey was part of a case-control
study, the invitation did not state whether or not they were
included because of a family history of colon cancer.

The psychosocial survey was a self-administered mail
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survey of CRC-free relatives who completed the epidemiolog- correlation for awareness that a FDR has colon cancer has a
ical survey. These analyses included all of the siblings and adult value of 0.42.
children of cases. All of them had a verified FDR with colon Multiple logistic regression was used to assess the contri-
cancer and provided reports of FDR cancers (among parentsbutions of demographic variables, cancer characteristics of pro-
and siblings). The total sample includes 426 people from 160 bands, and knowledge and communication variables to the
families (77% response rate). binary measure of awareness of CRC. Independent variables
Measures. Data collected from both the epidemiological and ~that were nominal with more than two classes, such as ethnic
psychosocial surveys and the HTR data, were used in thesedroup, were treated by creating a set of dummy variables for the
analyses. Survey data included background information, re- classes, with one class (the comparison group) being the inter-
ported family history of cancer, knowledge about cancer, fam- C€Pt (27); @ multivariate Wald test was used to test for differ-
ily support and communication, cancer worry, and risk percep- €nces in the mean of the dependent variable across the different
tion. Information about cancer characteristics of the probands lasses. Multivariate analyses proceeded in hierarchical fash-
was ascertained from the HTR. The theoretical foundation for 19N, testing blocks of covariates and independent variables in
the psychosacial constructs was the precaution adoption modelthe following seq_ue_nc.ea][ demographic factorspj familial
(21), which is concerned with how individuals perceive threat- Cancer characteristics; and) the combined model (both de-
ening situations or hazards, and what factors influence them to Mographics and familial cancer characteristics). A final model
engage in protective action or adaptive coping behaviors. Ac- Was fit by adding the block of variables assessing knowledge
cording to the precaution adoption model, major determinants 2nd _cl_ommun!catltr)ln. ibution of back 4
of beliefs about one’s disease risk include personal experience 0 examine the contribution of background tactors, cancer
with a threat €.g.,a family member being diagnosed with a characteristics, and awareness to concern about CRC, regres-
disease), risk perception, and information about a risk (21, 22). SIon models were fit with cancer worry and risk perception as
Background factors included relationship to the proband dependent variables. Finally, bOth b'V".’mate and multl\_/ar_late
(sibling or adult child), ethnicity, sex, age, education, and analyses were repeated excluding relatives of probandsinvith

religion. Cancer characteristics for the proband’s CRC includ- situ cancersif = 30).
ed: the proband’s age at diagnosis with CRC and the stage of
the cancer at diagnosis. Results

Reported family history of cancer, or “awareness” was Sample Characteristics. Respondents were siblings € 274,
determined from reports about whether a parent and/or sibling 64.3%) and adult childrenn(= 152, 35.7%) of 160 CRC
had been diagnosed with cancer of the colon or other cancersprobands living in Hawaii and were of Japanese (78.9%),
(breast, ovary, lung, prostate, or other). All of the responses to Hawaiian/Part-Hawaiian (11.7%), or Caucasian (9.4%) ethnic-
“other” were examined and were recoded into the colon cancer ity. The sample was 49.3% male, with a mean age of 50 years
category if they specified rectal, bowel, large bowel, intestinal, (range, 19—84 years). About one-third had no more than a high
or colorectal. Because all of the respondents were known to school education and 29.8% were college graduates. One-
have at least one confirmed FDR with CRC, a binary colon fourth indicated Protestant religious affiliation, 31.7% were
cancer awareness variable was created. Persons reporting n®uddhist, and the remainder were Catholic (12.4%), other
parent or sibling diagnosed with CRC were considered not (13.6%), or no religion (17.4%). Almost all of the respondents
aware, and those reporting one or more parent or sibling with (98.1%) were born in the United States. Although all of the

CRC were classified as aware. respondents were known by us to have a sibling or parent with
Knowledge about CRC was assessed with an 11-item colon cancer, 25.4% indicated that they had no FDRs with
measure of general knowledge of colon caneer(0.59) and colon cancer.

a 10-item measure of knowledge of heredity and cancer Factors Associated with Awareness of Colon Cancer in the
(o = 0.78; Ref. 23). Communication/social support was meas- Family: Bivariate Analyses. We compared the 25.4% of re-
ured by asking how often respondents would talk to family spondents who indicated that they did not have a parent or
members about serious problems, such as a major illness, andsibling with colon cancer (unaware) with those who were aware
how many family members they could talk with about such (Table 1). Awareness was not significantly related to relation-
problems. The cancer-related worry measure assessed the freship to the proband (sibling or child), ethnicity, religion, or age
quency of concerns and intrusive thoughts about getting colon of the proband at diagnosis. Males and older persons tended to
cancer and was measured with a four-item scale=(0.77; be unaware more often. Educational level and cancer stage
adapted from Ref. 24). Risk perception was measured by askingwere strongly associated with awareness in a stepwise manner.
how high the respondents believed their chances of getting Those with higher knowledge scores, greater family commu-
colon cancer or polyps were, compared with other people their nication, more cancer worry, and higher perceived risk were
age (two itemsq = 0.92). significantly more likely to report a FDR with colon cancer.
Statistical Methods. After computing descriptive statistics for ~ Multivariate Analyses: Predictors of Awareness. The major
all of the variables, bivariate analyses were performed to ex- factor associated with awareness of a relative’s cancer is the
amine the associations between independent variables andnvasiveness of the cancer. The odds of being aware increased
awareness and between awareness and cancer worry and risi-fold if the cancer was localized rather thamsitu and 20
perception, using t tests and contingency table analygis ( times greater if the cancer was regional or distant. The other
tests). Variables that were found to be significant or marginally variable that reached statistical significance in the original
significant @ < 0.10) were included in subsequent logistic multivariate models was respondent gender, with males being
regression analyses. one-half as likely as females (odds rat00.56;P = 0.015) to
Because there were multiple observations within families, correctly report a FDR with colon cancer. Adding the block of
we used generalized estimating equations (25, 26), to obtain variables reflecting knowledge and communication signifi-
consistent estimates of regression coefficients and standardcantly improved the fit of the model (Walgf = 16.40 with 4
errors. Adjusted for background factors, the family intraclass degrees of freedon® < 0.005), although only the partial odds
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Table 1 Factors associated with awareness of colon cancer in the family

: bivariate analyse$26)

Not aware Aware
(n = 108) (n = 318) P
n (%) n (%)
Demographic characteristics
Relationship to proband nst
Sibling 75 (27.4) 199 (72.6)
Adult child 33(21.7) 119 (78.3)
Ethnicity ns
Japanese 81 (24.1) 255 (75.9)
Hawaiian/Part-Hawaiian 17 (34.0) 33 (66.0)
Caucasian 10 (25.0) 30 (75.0)
Sex 0.08
Male 61 (29.0) 149 (71.0)
Female 47 (21.8) 169 (78.2)
Age (mean* SD) 52.6+ 17.5 49.2+ 15.9 0.06
Education 0.01
High school graduate or less 46 (30.5) 105 (69.5)
Some college 43 (29.5) 103 (70.5)
College graduate or more 19 (15.1) 107 (84.9)
Religion ns
Protestant 18 (17.1) 87 (82.9)
Catholic 18 (34.6) 34 (65.4)
Buddhist 37 (27.8) 96 (72.2)
Other 16 (28.1) 41 (71.9)
None 16 (21.9) 57 (78.1)
Cancer characteristics of the proband
Age at diagnosis (meatt SD) 53.5+ 5.5 52.7+ 6.4 ns
Stage at diagnosis 0.001
In situ 23 (76.7) 7(23.3)
Localized 43 (30.3) 99 (69.7)
Regional/Distant 34 (16.2) 176 (83.8)
Knowledge, communication, and CRC concern
Knowledge (meant SD)
Knowledge score (colon cancer) (0-11) 6:82.05 7.09x 1.75 0.00
Knowledge score (heredity and cancer) (0-10) 3:08.55 3.76+ 2.72 0.02
Communication and social support
Family communication/Social support (talk often) 21 (19.4) 95 (29.9) 0.04
Family members to talk to (3 or more) 70 (64.8) 207 (65.1) ns
Concern about colon cancer (meanSD)
Cancer worry (1= rarely/never to 4= almost always) 1.3%3 0.40 1.47+ 0.46 0.01
Risk perception (1= much lower to 5= much higher) 2.92- 0.88 3.27+ 0.91 0.00

2ns, not significant.

ratios for the variables sex, stage, and “knowledge of colon (n = 30). The results of these analyses were similar to those
cancer” were significant, after adjusting for the other variables including the entire sample of relatives, with only minor
(Table 2). changes in the levels of statistical significance and no change in
Cancer Worry and Risk Perception as Correlates of Aware-  the direction of observed associations.
ness. Exponential regression models were fit with cancer wor-
ry—as the dependent variable—and demographics, cancerDiscussion
characteristics, and awareness as independent variables. Thethough our study was not primarily designed to investigate
strongest association with cancer worry was being aware that agwareness of familial colon cancer, the surprising finding that
relative had colon cancer. Awareness of an affected FDR mul- more than one-fourth of the respondents known to have a
tiplied the index by exp(0.1247) 1.133, or an average in-  sibling or parent with CRC reported having no FDRs with CRC
crease of about 13% in the cancer worry index. ~ warranted further examination. Awareness was highly corre-
Multiple linear regression was also performed with risk  |ated within families. Caucasians, males, less educated persons,
perception as the dependent variable and demographics, cancegatholics, and older respondents tended to be unaware more
characteristics, and awareness as independent variables. Inpften. Those who were aware of a FDR’s colon cancer were
these regression models, only two variables were significant: more knowledgeable about CRC and about heredity and re-
(a) being a college graduate; and)gwareness of a relative  ported more family and friend social support, more cancer
having colon cancer. The effect of having a college education worry, and higher perceived risk. When the relative’s cancer
increased perceived risk by at least as much as knowing that awas diagnosed at an earlier stage, a sibling or child was sig-
first degree relative has colon cancer. nificantly less likely to be aware of it. Interestingly, ethnicity,
Results of Analyses Excluding Relatives of Probands witim age, religion, and education were no longer significant predic-
Situ Cancers. We repeated both bivariate and multivariate tors after controlling for knowledge and stage-at-diagnosis.
analyses excluding relatives of probands withsitu cancers The bivariate associations that we found between aware-
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Table 2 Factors predicting awareness that a parent or sibling has colon gancer

Variable Odds rati® 95% confidence interval P
Demographic characteristics
Relationship to proband
Sibling versuschild 1.54 0.34-6.98 0.57
Ethnicity (Caucasian= reference group)
Japanese 1.08 0.30-3.92 0.90
Hawaiian 1.67 0.35-8.11 0.52
Sex: maleversusfemale 0.61 0.38-0.99 0.04
Age (in decades) 0.74 0.48-1.12 0.16
Education (high school or less reference)
Some college 0.74 0.42-1.29 0.29
Graduated from college 1.64 0.75-3.56 0.22
Religion (other= reference group)
Protestant 1.40 0.47-4.16 0.55
Catholic 0.52 0.15-1.82 0.30
Buddhist 0.98 0.35-2.80 0.97
None 1.00 0.33-3.03 0.99
Cancer characteristics of the proband
Age at diagnosis 1.24 0.66-2.33 0.49
Stage at diagnosisn(situ = reference)
Localized 7.48 2.02-27.66 0.003
Regional or distant 20.15 5.38-75.47 <0.001
Knowledge and communication
Knowledge (colon cancer) 117 1.01-1.36 0.04
Knowledge (heredity and cancer) 1.07 0.96-1.19 0.20
Family communication 1.61 0.75-3.47 0.22
Number of family members to talk to 0.93 0.85-1.02 0.14

2 Logistic regression results, using generalized estimating equations to adjust for within-cluster cornelatid@p.
b Odds ratios compare those who report a FDR with colon caveesusthose who report no FDR with colon cancers.

ness and gender, age, and education are consistent with findinggor open family communication to CRC patients and emphasize

of several other recent studies (10, 15, 18, 19). However, none
of these comparable reports reported multivariate analyses;
therefore, it is difficult to rule out alternative explanations such
as disproportionate age/sex/education distributions.
Underreporting of family history of CRC may be due to

that this information is important for other family members to
make health decisions.

The accuracy of family health history information is cen-
tral to advances in research and to the provision of clinical
services, counseling, and patient education (31). As new studies

confusion or lack of awareness of a relative’s cancer, lack of continue to reveal the significance of family history as a sig-
communication within families, or reluctance to report family nificant predictor of susceptibility mutations for breast, ovarian
history on a mailed survey. Research to date suggests that therg32), colon, and prostate cancers (33), this issue takes on

may be large differences across cancer sites in the accuracy ofincreasing importance.

reporting family history (10, 13, 18).

Some people may choose not to disclose a family history
of cancer on a mailed questionnaire (19). If this is the case, such
underreporting might be reduced in clinical settings where the
family history is taken in writing and followed by an interview
with a family physician, oncologist, or genetic counselor. Di-
rect interviews with relatives and the use of diagnostic screen-
ing criteria have been shown to improve the accuracy of re-
porting family history in research on neurological and
psychiatric conditions (28-30).

Even skillful interviewing, however, may be insufficient
to address this problem. Both negative and positive family
history should be verified through review of medical records or
linkage to cancer registries. Still, it may not be possible to
verify all of the negative family histories, if family members are
geographically dispersed, estranged, or no longer alive.

In genetic epidemiology research, reporting bias in family
history may not affect study results if under- or overreporting is
equal across case and control groups (14, 18). However, in
clinical medicine, failure to report family cancer history may
lead to missed opportunities for surveillance and ultimately, to
avoidable mortality (20). Thus, clear and accurate provider-
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