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Background: Cancer risk assessment begins in the primary care clinician’s office. Essential components
of that process include: 1) documentation of personal and family cancer information; 2) identification
of families at increased risk for cancer; 3) modification of cancer screening recommendations according
to degree of risk; 4) referral of high-risk individuals to cancer genetics clinics. The purpose of this
study was to examine these 4 components of primary care cancer risk assessment using data abstracted
from patient records at an academic family medicine center.

Methods: Ambulatory records of 734 patients were reviewed in their entirety for information rele-
vant to cancer risk assessment. Detail of cancer information was categorized as comprehensive, ade-
quate, or inadequate. Patient records were categorized as suggestive of average, moderate, or high ge-
netic risk for cancer. For patients with a family history of colorectal cancer, modification of colon
cancer screening to reflect degree of cancer risk was assessed. Finally, the frequency of cancer genetic
referral in high-risk individuals was noted.

Results: The presence or absence of a family history of cancer was documented in 97.8% of records.
There was insufficient information to adequately assess risk in 69.5% of charts. Detail of family cancer
documentation was associated with personal history of cancer (P � .001), patient age (P � .001), and
physician training status (P � .042), but not with patient or physician gender, duration of care, or com-
pletion of a genogram. For persons with a family history of colorectal cancer, compliance with cancer
screening individualized to degree of risk was achieved in 50% of patients. Ten patients met criteria for
moderate or high genetic risk for cancer. None had been offered cancer genetics consultation.

Conclusions: Nearly all records documented the presence or absence of a family history of cancer.
However, in those with a positive family history, the detail of information was insufficient to permit risk
assessment in over two thirds of individuals; risk-stratified colon cancer screening was not achieved in
half of the patients with a family history of colorectal cancer; individuals at moderate or high cancer
risk were not identified as such; and those at high risk were not offered cancer genetics referral. In
addition to collecting adequate family cancer information, family physicians need to adopt explicit risk
assessment criteria to identify, and to optimally care for, those at increased genetic risk for cancer.
(J Am Board Fam Med 2006;19:468–77.)

Family physicians play a pivotal role in cancer con-
trol by identifying those individuals whose behav-

ior, environment, and/or heredity place them at
increased risk for developing cancer. For most in-
dividuals, a positive family history of cancer confers
negligible or only slight additional risk. In a few,
however, the family history suggests a genetic pre-
disposition to cancer that requires modified screen-
ing strategies compared with the general popula-
tion. Rarely, the family history is suggestive of a
hereditary cancer syndrome that warrants referral
to a cancer genetics specialist. With the promulgation
of guidelines for management of persons at increased
genetic risk for cancer,1 and the availability of genetic
tests to identify those with hereditary cancer syn-
dromes,2 family physicians play an increasingly cru-
cial role in cancer risk assessment and management.

Although the recognition of genetic predisposi-
tion to cancer begins with an accurate family med-
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ical history, investigators have reported significant
gaps in the documentation of family cancer history
in primary care. Analyzing data from the Direct
Observation of Primary Care study, Medalie et al
found that just 40% of 2333 audited charts docu-
mented the presence or absence of a family history
of breast or colon cancer.3 Similarly, in an audit of
500 charts from an academic family practice and 2
community family practices, Sifri et al found that
the presence or absence of a family history of can-
cer was noted in only 56% of charts.4

Even when detailed family cancer history is ob-
tained, how to interpret this information can be
problematic. Uniformity in cancer risk assessment
has been limited by variability of criteria utilized by
different clinicians, institutions, and health insur-
ance carriers. Moreover, risk assessment schemas
have often focused on rarer, hereditary cancer syn-
dromes while neglecting the more common di-
lemma (particularly for primary care clinicians) of
distinguishing between average and moderate risk
individuals. To facilitate more consistent and com-
prehensive risk assessment, Hampel et al5 con-
ducted a comprehensive literature search, including
a review of consensus statements from relevant
professional societies, eg, the National Compre-
hensive Cancer Network. They devised a set of risk
assessment criteria (see Table 1) that stratify family
history into average, moderate, and high genetic
risk. Individuals categorized as average risk should
follow general population guidelines for cancer
screening; moderate-risk persons require increased
surveillance of at-risk organs, whereas high-risk
groups require cancer genetics consultation as well
as increased surveillance protocols.

The purpose of this research was to further ex-
plore how cancer risk assessment is conducted in a
primary care setting. We examined how family can-
cer history is documented, particularly as it impacts
the ability to stratify cancer risk. We examined
whether certain patient and physician characteris-
tics are associated with more detailed and informa-
tive cancer information. For individuals with a fam-
ily history of colorectal cancer, we investigated
whether screening recommendations were modi-
fied according to degree of risk. Finally, we exam-
ined whether individuals at high genetic risk for
cancer had been identified as such and whether
they had been referred for cancer genetics consul-
tation.

Methods
This study was a retrospective audit of a random
sample of charts obtained from an academic family
medicine center. The entire medical record was
reviewed for information related to personal and
family history of cancer, including type of cancer,
age at the time of diagnosis, gender, and relation-
ship of family member to the index patient. Charts
noting breast or ovarian cancer were further exam-
ined for inquiry regarding Ashkenazi Jewish ances-
try and bilaterality of breast cancer. Charts noting
melanoma were further scrutinized for documen-
tation regarding multiple primary tumors.

Records indicating family histories of colorectal
cancer were audited for colorectal cancer screening
testing, including method, age at first screening,
and frequency of screening. Patient age, gender,
years of care at the center; gender and training
status of the patient’s primary physician; and com-
pletion of a genogram were recorded. Charts were
carefully reviewed for any documentation to sug-
gest that the primary physician suspected familial
or hereditary cancer, and whether the patients were
referred to a genetic counselor, geneticist, or on-
cologist because of a concern for familial or hered-
itary cancers.

Next, this cancer information was categorized as
follows: “comprehensive” if the type of cancer, spe-
cific familial relationship, and age at diagnosis were
all documented (eg, “breast cancer in maternal aunt
in her 60s”); “adequate” if just the type of cancer
and the familial relationship were documented (eg,
“colon cancer in paternal uncle”); and “inadequate”
if any less information was noted (eg, “positive
family history of breast cancer.”) Descriptive sta-
tistics were calculated for all variables. Relation-
ships between patient or physician characteristics
and adequacy of cancer information were assessed
by �2 statistics, with statistical significance set at
P � .05.

Patient records documenting a family history of
colorectal cancer were evaluated for adherence to
risk-stratified colorectal cancer screening recom-
mendations published by a consortium of gastro-
enterology societies.6

Cancer risk assessment criteria published by
Hampel et al5 (see Table 1) were then applied to
patients with a personal or family history of cancer
and their risk was categorized as average, moderate,
high, or unknown (due to insufficient information).
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Table 1. Risk Assessment Criteria5

BREAST-OVARIAN
Non-Jewish families Any of the following:

High-risk breast-ovarian 1 case of breast cancer �40 years in an FDR* or SDR
1 FDR or SDR with both breast and ovarian cancer, at any age
�2 cases of breast cancer in FDRs or SDRs if one is diagnosed at �50 years or is bilateral
1 FDR or SDR with breast cancer diagnosed at �50 years or bilateral and 1 FDR or SDR with

ovarian cancer
3 cases of breast and ovarian cancer (at least one case of ovarian cancer) in FDRs and SDRs
2 cases of ovarian cancer in FDRs and SDRs
1 case of male breast cancer in an FDR or SDR if another FDR or SDR has (male or female)

breast or ovarian cancer
Moderate-risk breast Any of the following:

2 FDRs if both diagnosed between 51 and 60 years
1 FDR and SDR (mother or sister and maternal aunt or maternal grandmother), if sum of their

ages is �118 years
Moderate-risk ovarian 1 FDR with ovarian cancer

Jewish families Any of the following:
High-risk breast-ovarian �1 case of breast cancer �50 years in an FDR or SDR

�1 case of ovarian cancer at any age in an FDR or SDR
�1 FDR or SDR with breast cancer at any age if another FDR or SDR has breast and/or ovarian

cancer at any age
�1 case of male breast cancer in an FDR or SDR

COLON
High-risk HNPCC Any of the following:

3 FDRs or SDRs affected with any HNPCC-associated cancers†; all cases can occur in one
generation, no age restriction

1 FDR or SDR with two or more HNPCC-associated cancers†
1 FDR with CRC �50 years

Moderate-risk colon 1 FDR with CRC �50 years and one SDR with CRC at any age
2 FDRs with CRC �50 at any age

POLYPOSIS Any FDR or SDR with �10 polyps
PROSTATE

High-risk prostate Any of the following:
3 relatives affected, any age
2 relatives affected (2 FDRs or 1 FDR and 1 SDR), one diagnosed at �60 years

Moderate-risk prostate Any of the following:
1 FDR diagnosed at �60 years
2 FDRs with PC diagnosed at �60 years
1 FDR and one SDR with PC diagnosed at �60 years

MELANOMA
High risk melanoma 3 FDRs or SDRs affected with melanoma and or pancreatic cancer, at least 2 generations (must

include more than one case of melanoma)
1 FDR or SDR with multiple primary melanomas

Moderate-risk
melanoma

�1 FDR with melanoma

LI-FRAUMENI SYNDROME
High-risk Li-Fraumeni All of the following:

1 FDR or SDR with sarcoma, brain, or adrenal cancer diagnosed at �45 years;
And
1 FDR or SDR with sarcoma, breast, brain, adrenal or leukemia at any age;
And
1 FDR or SDR with any cancer diagnosed at �60 years

(Table 1 continues)
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Finally, we examined whether patients catego-
rized at moderate or high risk for cancer by Ham-
pel criteria were recognized as such by their pri-
mary physician and whether they had been referred
for cancer genetics consultation.

Results
A total of 734 charts were audited. The presence or
absence of cancer in family members was docu-
mented in 97.8% of charts. A personal history of
cancer was found in 21 charts, and a positive family
history of cancer was noted in 271 charts.

According to the above categorization, the detail
of family cancer information was considered com-
prehensive in 22 (8.1%), adequate in 78 (28.1%),
and inadequate in 171 (63.1%). Table 2 examines
associations between patient or physician charac-
teristics and the detail of family cancer history.
Family cancer information was more detailed in
older patients, those with a personal history of
cancer, and those under the primary care of faculty
physicians. A family history of colorectal cancer
was documented in 25 charts. These were catego-
rized into 4 familial risk categories, each linked to
specific screening recommendations. The propor-
tion of people in each category who received the
recommended screenings is reported in Table 3. In
3 patients (12%), there was insufficient information
to allow risk stratification. Although tallied as “ad-
herent” to the guidelines, 2 of the 4 patients with a

single second-degree relative affected by colorectal
cancer actually underwent screening earlier than
necessary, as did one patient with a single first-
degree relative affected when over age 60 years.
None of the (adult) patients with histories sugges-
tive of hereditary non-polyposis colorectal cancer
(HNPCC) had undergone any colorectal cancer
screening at all.

Using cancer risk assessment criteria published
by Hampel et al,5 applied to the 279 charts with a
personal and/or family history of cancer, 75
(26.9%) were considered average risk, 3 (1.1%)
were moderate risk, and 7 (2.5%) were high risk.
There was insufficient information to assess risk in
194 (69.5%) of the charts. Of the 10 patients at
moderate or high risk for cancer, only 3 had been
identified in their medical record “at increased risk
due to family cancer history.” The cases at moder-
ate or high genetic risk for cancer are further de-
scribed in Table 4. None had been referred for
cancer genetics consultation.

Discussion
Almost 98% of records documented the presence
or absence of a family history of cancer, compared
with rates of 40 to 68% cited in earlier studies.3,4

We suspect this high value is probably due to our
practice utilization of a patient self-completed reg-
istration form that queries family history, including
family cancer history. Our practice policy dictates

Table 1. Continued

MULTIPLE ENDOCRINE NEOPLASIAS/THYROID CANCER
High-risk MEN 1 2 cases of pancreatic (islet cell) cancer, parathyroid (hyperplasia), and/or pituitary adenoma in

FDRs or SDRs (can be same person)
High-risk thyroid/MEN 2 Any of the following:

2 cases of thyroid cancer in FDRs or SDRs
1 FDR or SDR with thyroid cancer and 1 FDR or SDR with parathyroid (hyperplasia) or adrenal

cancer (can be same person)
Moderate-risk thyroid 1 FDR with thyroid cancer

FAMILIAL AGGREGATION OF OTHER CANCERS
High-risk cluster Any of the following:

3 cases of the following cancers in one genetic lineage: bladder, brain, endometrial, esophageal,
kidney, lung, mouth, or throat; multiple myeloma, pancreatic, sarcoma, stomach, or other skin
cancers, testicular, hematological malignancies ( in FDRs or SDRs)

SINGLE CASES OF CANCER REQUIRING CANCER GENETICS CONSULTATION
A single case of: Medullary thyroid cancer, adrenocortical carcinoma, pheochromocytoma, paraganglioma, Wilms’

tumor, or retinoblastoma

* FDR, first degree relative; CRC, colorectal cancer; HNPCC, hereditary non-polyposis colon cancer; MEN, multiple endocrine
neoplasia; PC, prostate cancer; SDR, second degree relative.
† HNPCC-associated cancers. Colorectal, endometrial, stomach, ovary, small bowel, pancreas, ureter, or renal pelvis (as ureter and
renal pelvis are too specialized to include on general screening questionnaire, �kidney� can be accepted in lieu of these subtypes).
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that the primary physician must review and sign
that form before it may be filed in the chart.

Nearly 40% of charts indicated a positive family
history of cancer. This value is congruent with the
prevalence of a family history of cancer reported in
large epidemiologic studies in the United States.7

What are still lacking, however, are the necessary

detail and the interpretation of that information to
allow accurate cancer risk stratification and appro-
priate intervention.

In our study, patient characteristics associated
with more detailed family cancer histories included
a personal history of cancer and greater age. It is
not surprising that patients who have developed

Table 2. Association of Patient and Physician Characteristics with Detail of Family Cancer History

Characteristic

Family Cancer History (N � 271)

P ValueInadequate Adequate Comprehensive

Patient Gender
Female 107 (64.5%) 43 (25.9%) 16 (9.6%) .275
Male 64 (61%) 35 (33.3%) 6 (5.7%)

Personal History of Cancer
Present 6 (50%) 1 (8.3%) 5 (41.7%) .001
Absent 165 (63.7%) 77 (29.7%) 17 (6.6%)

Patient age
Pediatric (0 to 21) 56 (86.2%) 7 (10.8%) 2 (3.1%)
Adult (22 to 65) 107 (57.2%) 62 (33.2%) 18 (9.6%) .001
Geriatric (�65) 8 (42.1%) 9 (47.4%) 2 (10.5%)

Duration of care
Less than 5 years 72 (63.2%) 33 (28.9%) 9 (7.9%)
Greater than 5 years 99 (63.1%) 45 (28.7%) 13 (8.3%) .993

Genogram
Present 10 (52.6%) 7 (36.8%) 2 (10.5%) .626
Absent 160 (63.7%) 71 (28.3%) 20 (8%)

Physician gender
Female 62 (71.3%) 19 (21.8%) 6 (6.9%) .154
Male 109 (59.2%) 59 (32.1%) 16 (8.7%)

Physician status
Resident 137 (67.2%) 51 (25%) 16 (7.8%)
Faculty 34 (50.7%) 7 (40.3%) 6 (9%) .042

Table 3. Colon Cancer Screening Recommendations for People With Familial Risk or Inherited Risk6

Familial Risk Category Screening Recommendation

Proportion Adherent
to Screening

Recommendation

FDR* with CRC or AP at age � 60 years Same as average risk but starting at age 40 years 7/12 (58%)
2 SDRs with CRC
2 or more FDRs with CRC; FDR with CRC

or AP �60 years
Colonoscopy every 5 years, beginning at 40 years

or 10 years younger than earliest diagnosis in the
family, whichever comes first

0/3 (0%)

1 SDR or any TDR with CRC Same as average risk 4/4 (100%)
Gene carrier or at risk for FAP Sigmoidoscopy annually, beginning age 10 to 12

years
None

Gene carrier of at risk for HNPCC Colonoscopy, every 1 to 2 years, beginning age 20
to 25 years or 10 years younger than the earliest
case in the family, whichever comes first

0/3 (0%)

* FDR, first degree relative; CRC, colorectal cancer; AP, adenomatous polyp; SDR, second degree relative; TDR, third degree
relative; FAP, familial adenomatous polyposis; HNPCC, hereditary nonpolyposis colorectal cancer.
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cancer themselves have probably sought more de-
tailed medical history from family members and
shared it with their family physician.

Although most cancer genetic risk manifests in
adulthood, identification of families at increased
genetic risk for cancer may be lifesaving even in
childhood. For example, the rarer polyposis syn-
dromes, such as familial adenomatous polyposis
(FAP) and juvenile polyposis, manifest during late
childhood and early adolescence, and risk reduction
measures need to be instituted at that time.6 Other
hereditary cancer syndromes manifesting as both
adult- and childhood-onset cancers include Li-
Fraumeni syndrome and multiple endocrine neo-
plasia type 2.8 Moreover, in individuals with
HNPCC, recommended cancer surveillance for
both colonic and extra-colonic tumors should begin
by age 20 to 25.1

Patient gender, duration of care in the practice,
and completion of a genogram were not associated
with more detailed cancer histories. Because
women are generally more knowledgeable about
family health information,7 this suggests that what
is recorded in the medical record fails to reflect
everything that patients (particularly female pa-
tients) know. The incorporation of a genogram
alone does not assure adequacy of family cancer
history. Although the genetics literature frequently
discusses the necessity of drawing a 3-generation
pedigree in all patients, we need to ask whether the
visualization of information in that form is neces-
sary in primary care practice to recognize individ-
uals at increased genetic risk for cancer. At present,

only a minority of family physicians routinely uti-
lizes genograms in clinical care. In the Direct Ob-
servation of Primary Care study, for example, only
13% of new patient charts included a genogram,
compared with 11% of established patient charts.3

As more practices adopt electronic medical records,
it is likely that even fewer primary care clinicians
will routinely generate genograms, although com-
puterized pedigree programs are commercially
available. In addition, we need to examine clinical
routines around updating, recording, and reassess-
ing family history over time, because presently
most family medical information is documented
when the patient first establishes care with the
family physician.9

Discussion in primary care regarding cancer ge-
netics has sometimes focused on the relative rarity
of specific hereditary cancer syndromes for which
mutational testing is available, eg, BRCA1/ 2 or
HNPCC. This emphasis neglects the far more
common scenario whereby primary care physicians
encounter patients whose family histories suggest
an increased genetic risk for cancer, without meet-
ing criteria for specific hereditary cancer mutations.
These individuals may benefit from modified can-
cer screening protocols and other risk reduction
measures.

For example, approximately 10% of adults bear
a family history of colorectal cancer, whereas only
7% of colorectal cancer is due to high-risk genetic
mutations such as those associated with HNPCC
or FAP. The vast majority of genetic risk for colo-
rectal cancer is related to one or more genes that

Table 4. Cases at Moderate or High Genetic Risk for Cancer*

Cancer Type Genetic Risk Criteria 1 Risk Noted by PCP†

Breast-ovarian High Index patient with bilateral breast CA, onset �40 years No
Breast-ovarian High SDR with both breast and ovarian CA No
Breast Moderate 1 FDR and 1 SDR, sum of ages �118 years Yes
Colon High 1 FDR with CRC �50 years and 1 FDR with CRC

and 1 SDR with CRC
No

Colon High SDR with CRC and SDR with endometrial CA and
SDR with ovarian CA

No

Colon High 3 SDRs with CRC Yes
Colon High FDR with pancreatic CA and 2 SDRs with

endometrial CA
No

Colon Moderate 2 FDRs with CRC Yes
Prostate Moderate FDR �60 years No
Melanoma High Index patient with multiple primary melanomas No

* As determined by Hampel et al criteria.5

† PCP, primary care physician; CA, cancer; FDR, first degree relative; SDR, second degree relative; CRC, colorectal cancer.
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confer modest risk, presumably interacting with
environmental factors.1 The Multisociety Task
Force on Colorectal Cancer Screening,6 the Na-
tional Comprehensive Cancer Network (accessible
at http://www.nccn.org), and others have crafted
explicit screening guidelines for persons with a pos-
itive family history of colorectal cancer who do not
meet criteria for high-risk hereditary cancer syn-
dromes. Outcomes evidence for such enhanced
cancer screening methodologies in moderate-risk
patients is gradually accruing. A 16-year prospec-
tive study of these moderate-risk patients demon-
strated an 80% reduction in the incidence of colo-
rectal cancer by colonoscopic surveillance every 5
years.10

Even when risk-stratified cancer screening pro-
tocols have been developed, both specialist and
primary care clinician knowledge and implementa-
tion of these has been found lacking.11 In one
study, gastroenterologists and primary care physi-
cians were surveyed about their screening practices
of individuals with moderate and high genetic risk
for colorectal cancer.12 In all groups, overall com-
pliance with recommended guidelines and notifica-
tion of at-risk relatives was sub-optimal. Among the
primary care physicians (PCPs) surveyed, 63% rou-
tinely inquired about family history of colorectal
cancer or adenomatous polyps; 55% recommended
notification of at-risk first-degree relatives with
family history of colorectal cancer; and 72% appro-
priately chose age 40 to begin screening in a family
with history of early-onset colorectal cancer. Only
57% of PCPs recommended genetic testing in per-
sons at risk for HNPCC, and only 50% recom-
mended initiation of colorectal cancer screening in
individuals with HNPCC at the age of 25. Even
these rates of screening are probably overly gener-
ous, given studies that demonstrate physician
self-report of cancer screening is typically in-
flated when compared with data from patient
survey and chart audit sources.13 Nonetheless, in
high-risk patients confirmed by genetic testing,
adherence to cancer screening protocols has been
strongly correlated with reinforcement by the
primary care physician.14

On the other hand, patients, as well as clinicians,
may overestimate cancer risk and initiate cancer
screening prematurely or conduct screenings more
frequently than is warranted. In our sample, one
patient with a first-degree relative affected by colon
cancer over age 60 underwent screening colonos-

copy at age 37, whereas another patient with a
single affected second degree relative underwent
screening flexible sigmoidoscopy at age 38. Over-
performance of screening endoscopy in patients
with moderate risk of colorectal cancer consumes
critical resources and interferes with achieving na-
tional goals for colorectal cancer screening.15 Sim-
ilarly, there is evidence that surveillance colonos-
copy is over-performed in individuals with low-risk
lesions such as hyperplastic polyps and small ade-
nomas.16 In Australia, supervised application of na-
tional best-practice guidelines significantly reduced
the number of surveillance colonoscopies in per-
sons with moderate risk of colorectal cancer.17

The risk assessment criteria developed by Ham-
pel et al5 establishes a threshold for referring pa-
tients to cancer genetics clinics. Once a family
history meets high-risk criteria, the family physi-
cian can refer the patient to a cancer genetics con-
sultant, where further time-intensive inquiry into
family history can be conducted, followed by anal-
ysis and individualized recommendations for cancer
screening.

Limitations of this study include its single site
family medicine residency training setting with its
use of a paper medical record. An electronic med-
ical record could afford many opportunities for
improved history-taking and risk assessment, in-
cluding prompted inquiry for specific information,
a defined “location” for documenting family med-
ical history to enhance gradual accumulation of
information, and embedded risk assessment tools to
assure up-to-date management and consultation for
those individuals at increased risk.

We did not examine the effect of patient demo-
graphic variables such as race, education, or income
on cancer risk assessment. In the United States,
non-White populations are less likely to receive
cancer screening18 and cancer genetics services.19

For example, analysis of the 2000 National Health
Interview Survey revealed that Hispanics and per-
sons with lower education levels were less likely to
undergo colon cancer screening. The overall low
prevalence of screening seemed to be related to lack
of knowledge and to inadequate provider counsel-
ing rather than poor adherence to recommended
screening.20 A case-control study of women with
a family history of breast or ovarian cancer found
that African American women were significantly
less likely to undergo genetic counseling for
BRCA1/2 testing than were White women; this
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disparity could not be explained by differences in
risk factors for carrying a mutation, socioeco-
nomic factors, risk perception, attitudes, or PCP
recommendation.21

This study was also not designed to ascertain the
source of inadequate family cancer history. A lack
of patient knowledge, a failure to communicate
known information during the patient encounter,
and a failure to document shared information in the
medical record all probably contributed to the out-
come of inadequate documentation. Patients may
intentionally withhold known genetic information
because of fear that their health insurance rates will
rise, they will lose their health insurance, or they
will be unable to obtain it in the future if they
change employers.22 Physicians may fail to ask the
necessary detail required to stratify risk, eg, the age
of diagnosis, primary tumor type, specific kinship,
or ethnicity of affected relatives.

Although gaps in patient knowledge about their
family cancer history surely contribute to the prob-
lem, it also seems likely that at least some informa-
tion known to the patient is not incorporated into
the medical record. Using touch screen computer
kiosks in a comprehensive cancer center, over 4000
individuals reported their family cancer histories
over the course of 3 years. Only 11.8% provided
insufficient information for risk assessment, com-
pared with the 69.5% rate found in our study.5

Providers can encourage patients to complete
Web-based family history tools, such as “My Fam-
ily Health Portrait” developed as part of the US
Surgeon General’s Family History Initiative, and
bring their documents to office encounters (acces-
sible at http://www.hhs.gov/familyhistory).

Our finding that faculty physicians, overall, doc-
umented more comprehensive histories than resi-
dent physicians suggests that eliciting and docu-
menting family history is a skill that can be learned.
In addition, family physicians in practice recognize
the need for greater competency in this area. In a
survey of Massachusetts Academy of Family Physi-
cians members, 86% of respondents stated that
screening for inherited cancer risk was important to
their practices, but only 61.6% felt confident in
their ability to do so.23 The American Academy of
Family Physicians website has a number of excel-
lent on-line resources to incorporate advances in
cancer genetics into primary care. These include
on-line video CME programs from the 2005 An-
nual Clinical Focus series “Genomics”; a self-ad-

ministered “Family Disease Checklist” for patients,
and links to other Web sites. Table 5 lists addi-
tional resources for provider education and tools
for clinical care.

Because this study was not a direct observation
of care, additional study limitations include the
possibility that physician recommendations for
cancer genetics referral occurred but were undoc-
umented. However, given the medical liability for
failure to warn a patient about cancer risk,24 if the
physician recognized the patient to be at such high
risk as to advise referral to a cancer genetics clinic,
it seems unlikely that such discussions would occur
completely unrecorded.

Admittedly, meticulous compilation and analysis
of family cancer information are the first steps in a
highly individualized, complex referral process.
When a dismal 7 (1.9%) of 362 patients at high risk
for hereditary or early-onset cancer responded to a
written invitation for cancer genetic counseling,
Sweet et al25 conducted focus groups to better
understand the cancer risk communication process.
Focus group participants preferred the term “can-
cer risk assessment” over “genetic counseling”; an
immediate, personalized risk message, with graph-
ics as well as text; and a variety of options to choose
from in managing that risk.

The poor uptake of genetic testing by individu-
als even at high genetic risk for cancer is one ex-
ample of the highly complex and yet incompletely
understood psychosocial dimensions of cancer risk
assessment. Most individuals with a family history
suggestive of low or moderate risk overestimate
their personal cancer risk.26 Among 200 first-de-
gree relatives of breast cancer patients who were at
low to moderate risk of cancer, less than 10% of
women reported subjective risk estimates within 10

Table 5. On-line Cancer Genetics Resources for
Primary Care Clinicians

Genetics and Your Practice
www.marchofdimes.com/gyponline/index.bm2
Genetics in Clinical Practice: A Team Approach
Iml.Dartmouth.edu/education/cme/Genetics
Genetics in Primary Care
http://genes-r-us.uthscsa.edu/resources/genetics/primary_care.htm
Information for Genetics Professionals
www.kumc.edu/gec/geneinfo.html
National Human Genome Research Institute
www.genome.gov
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percentage points of their actual risk; only 2%
underestimated their risk.27 Intention to undergo
genetic testing is more strongly correlated with
perceived rather than actual risk for cancer. In
persons at low risk, genetic counseling may not
diminish their personal perceptions of cancer risk
or dissuade them from genetic testing.26

Families exert important and powerful influ-
ences on cancer risk assessment decisions and pro-
cesses. Initial estimation of cancer risk is predicated
on accurate and timely sharing of medical informa-
tion between family members. In persons already
affected by cancer, a frequently cited motivation for
genetic testing is the desire to “help family mem-
bers make health-related decisions.”28 Families
also mediate the emotional impact of test results.
Individuals who test positive for a cancer-associ-
ated mutation may feel less encouraged to express
their emotions within the family,29 whereas indi-
viduals who test negative may experience “survivor
guilt.” At all levels of cancer risk, families influence
adherence to cancer screening and surveillance
recommendations.30

Communication of individualized risk estimates
will probably translate into improved participation
in cancer surveillance programs for individuals at
moderate risk. A Cochrane systematic review of
randomized controlled trials (mostly involving can-
cer screening programs) found that providing pa-
tients with an individualized risk estimate, as op-
posed to receiving general information about risks
and benefits, increases the probability that they will
participate in screening programs.31

Studies of cancer chemoprevention agents ex-
emplified by STAR (study of tamoxifen and ralox-
ifene) and SELECT (selenium and vitamin E can-
cer prevention trial) offer the hope of expanding
opportunities for cancer prevention.32 At the same
time, researchers are examining how best to modify
cancer screening and management of persons at
increased risk. We need to assure that our primary
care systems adequately identify and accurately
stratify individuals at increased risk for cancer, as
well as keep pace with advancements in their care.

We acknowledge Silpa Kilaru, Luis Santiago, and Rachel Van
Gilder for their assistance in data collection. We thank Kathryn
Gaughan for assistance in the preparation of this manuscript.
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