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Family history:

Still relevant in the genomics era

B ABSTRACT

Even at the dawn of the genomics era, the family history

is still very relevant, being a proxy for genetic, environ-

mental, and behavioral risks to health. The family history

can be used to inform risk stratification, allowing for

judicious use of screening and opening the door to early

and even prophylactic treatment. This review aims to

re-energize our use of the family history in primary care

practice.

l KEY POINTS

The family history is an underused tool for predicting the

risk of disease and for personalizing preventive care.

Barriers to the appropriate collection and use of the fam-
ily history include concerns over the reliability of patient

reporting, a lack of time and reimbursement, and pro-
vider knowledge gaps.

Use of family history to inform genetic testing for he-
reditary cancer syndromes has been shown to improve
outcomes and may reduce overall health care costs.

Future solutions need to focus on creating time-effective

ways to collect and analyze the family history, and on
developing innovative methods of educating medical

providers at all levels of training as to how to apply the

family history in clinical practice.
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T THE DAWN of the genomics era, is the
A family history still relevant? The answer
is a resounding yes.?

The family history is clinically useful be-
cause it is a proxy for genetic, environmental,
and behavioral risks to health. It can be used
to inform risk stratification, allowing for judi-
cious use of screening and opening the door to
early and even prophylactic treatment.>® As
people live longer, we will need to detect com-
mon chronic conditions early in their course
so that we can continue to improve health
outcomes. Family history can help physicians
personalize preventive care for conditions
such as diabetes, osteoporosis, and cancers of
the breast, colon, and prostate.?*

However, there is ample evidence that the
family history is underused. Most practitioners
ask about it infrequently and inconsistent-
ly.!017 Why is this, and how can we encourage
the use of this powerful tool to enhance our
daily clinical practice and improve care?

We will discuss here some of the challenges
that make it difficult for physicians to collect and
use the family history in clinical practice, and re-
view strategies for collecting and using the family
history in a more consistent manner. We antici-
pate that this discussion will be helpful to clini-
cians, as the family history is an essential input to
personalized, preventive care plans.

B CHALLENGE 1:
ARE PATIENTS' REPORTS RELIABLE?

A question that often arises when discussing
the utility of the family history is the reliability
of patients’ reports. Can we trust that patients
can accurately report their family history? For
many conditions, the answer is yes.!3!
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Ziogas and Anton-Culverl® asked 1,111
cancer patients whether their relatives had
ever had cancer and verified their answers. In
more than 95% of cases, if the patient said that
a first-degree or second-degree relative did not
have cancer of any type, that relative truly did
not have cancer. Overall, over-reporting of
cancer was rare, occurring in 2.4% of cases.

If the patient said that a relative did have
cancer, that statement was usually true as
well. The reliability of a report of cancer in
first-degree relatives was greater than 75% for
most types of cancer (female breast, ovarian,
esophageal, colorectal, pancreas, lung, mela-
noma, brain, thyroid, lymphoma, leukemia).
For several of these types of cancer (female
breast, colorectal, and brain), the reliability
was 90% or higher. For second-degree rela-
tives, the reliability of a reported positive his-
tory was moderate (50% to 80%) for the same
types of cancer, and for third-degree relatives,
the reliability dropped further for all types of
cancer except female breast, brain, pancreas,
and leukemia, for which the reliability of a
positive report remained at 70%.

Wideroff et al’! had similar findings in a
study of more than 1,000 patients and more
than 20,000 of their relatives.

Yoon et al,’® at the US Centers for Dis-
ease Control and Prevention, developed a
Web-based risk-assessment tool called Fam-
ily Healthware, currently undergoing valida-
tion trials. They found that patients’ reports
were highly reliable for coronary heart dis-
ease, stroke, diabetes, and breast, ovarian, and
colorectal cancers. They also calculated the
degree of risk associated with a positive family
history and the prevalence of a family history
of each of these diseases.

For the primary care physician, these stud-
ies support the reliability of patients’ reports
and provide guidance for targeting specific
conditions when obtaining a family history.

B CHALLENGE 2:
NO TIME OR REIMBURSEMENT

Perhaps the most obvious barriers to collect-
ing a family history are lack of time and reim-
bursement.

Acheson et al,'” in an observational study
of 138 primary care physicians and 4,454 pa-
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tient visits, found that family history was dis-
cussed during 51% of new patient visits and
22% of established patient visits. The rate at
which the family history was taken varied from
0% (some physicians never asked) to 81% of all
patient visits. On average, physicians spent less
than 2.5 minutes collecting the family history.

Not surprisingly, the family history was
discussed more often at well-care visits than
at illness visits, as the former type of visit
tends to be longer and, by definition, to be
spent partly on preventive care. A difficulty
with this strategy is that, given the shortage
of primary care physicians, limited access, and
patient preference, most preventive-care vis-
its are combined with problem-focused visits,
further decreasing the time available to col-
lect and discuss a family history. While some
argue that the family history should routinely
be obtained and discussed during preventive-
care visits regardless of reimbursement and
time, the reality is that it may simply drop on
the list of priorities for each visit.

Rich et al’ estimated that taking a fam-
ily history would increase reimbursement for
only one new patient evaluation and manage-
ment code (99202) and one return-visit code
(99213) in Current Procedural Terminology. This
action would increase reimbursement enough
to support about 10 minutes of physician ef-
fort for collecting, documenting, and analyzing
the family history. While this is certainly better
than the average of less than 2.5 minutes ob-
served by Acheson et al,!” doctors would prob-
ably do it more if they were paid more for it.

Electronic solutions

Given that a lack of time is a barrier, what are
some ways to minimize the time it takes to
collect a family history?

With more physicians using electronic
health records and with increasing use of In-
ternet-based tools in the population at large,
information-technology systems have been
developed to help obtain the family history.
One of the most widely used is the US surgeon
general’s My Family Health Portrait, available
free at https://familyhistory.hhs.gov. It is one
of the broadest electronic family-history col-
lection tools and has been validated for use in
risk assessment for diabetes and cancer of the
colon, breast, and ovaries.?

MAY 2012

Downloaded from www.ccjm.org on July 19, 2025. For personal use only. All other uses require permission.


http://www.ccjm.org/

DOERR AND TENG

However, electronic solutions have their
own challenges. Not all patients have access
to the Internet, many need help using these
programs, and these tools may not work well
with existing electronic medical records sys-
tems.? Ideally, these programs would also pro-
vide built-in decision support for the provider,
thereby maximizing data use for final patient
risk assessment.”> Furthermore, electronic
solutions are not a one-time-only risk assess-
ment—periodic re-review of family history
and reassessment of familial risk are required.?*

Does taking a family history improve
outcomes? Lessons from breast cancer

One of the reasons physicians don’t get reim-
bursed for collecting a family history is that
it has been difficult to measure any improve-
ment in outcomes associated with risk predic-
tion through family history.

The best examples of improvement in out-
comes associated with family history-based risk
prediction come from studies of breast cancer.
From 5% to 10% of cases of breast cancer are
part of hereditary cancer syndromes, many
of which have a known genetic cause. The
most prevalent of these genetic syndromes
is the hereditary breast and ovarian cancer
(HBOC) syndrome, caused by mutations in
the breast cancer 1 (BRCA1) and breast cancer
2 (BRCA2) genes. Clinical testing for BRCA
mutations has been available since 1998.2
Women with a BRCA mutation have up to a
65% lifetime risk of developing breast cancer
and up to a 40% lifetime risk of developing
ovarian cancer.”® Men with a BRCA mutation
are at 10 to 100 times the risk of the general
population (1% to 10% vs 0.1%) for develop-
ing breast cancer, and are also at higher risk of
prostate and other cancers.”

People who have a relative who developed
breast cancer at a young age are more likely
to harbor one of these mutations. For ex-
ample, based on genetic testing in more than
185,000 people, the prevalence of BRCA mu-
tations among people without cancer, not of
Ashkenazi Jewish ancestry (a risk factor for
breast cancer), and with no family history of
early breast cancer or of ovarian cancer in any
relative is 1.5%.% In contrast, people with no
personal history of cancer who have a family
history of breast cancer before age 50 have a
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5.6% prevalence of BRCA mutation, and if
they are of Ashkenazi Jewish ancestry, this
number is 16.4%.%

Medical and surgical interventions are
available to reduce the risk of cancer in peo-
ple with hereditary cancer syndromes such as
HBOC. Options include screening more of-
ten, using advanced screening tests,”’ giving
preventive drugs such as tamoxifen (Nolva-
dex), and prophylactic surgery.’*?* What is
the evidence that early screening and inter-
vention in these people improve outcomes?

Domcheck et al*® prospectively followed
more than 2,400 women who had BRCA
mutations to assess the effect of prophylac-
tic mastectomy or salpingo-oophorectomy
on cancer outcomes. Mastectomy was indeed
associated with a lower risk of breast cancer:
0 cases of breast cancer were diagnosed in
3 years of prospective follow-up in the 247
women who elected to undergo mastectomy,
compared with 98 cases diagnosed in the
1,372 women who did not elect it over a
similar period.

Women who elected to undergo salpin-
go-oophorectomy had a similarly lower rate
of ovarian cancer compared with those who
did not elect surgery (1% vs 6%). Addition-
ally, fewer women who elected prophylactic
salpingo-oophorectomy died of any cause
(3% vs 10%), died of breast cancer (2%
vs 6%), or died of ovarian cancer (0.4% vs
3%) compared with women who did not
elect surgery.

Taking a family history reduces costs

What is the evidence that appropriate use of
the family history decreases health care costs?
Let us continue with the example of HBOC
syndrome due to BRCA mutations.

Given that germline mutations account
for 5% to 10% of cases of breast cancer in the
United States and that the women who de-
velop cancer associated with such mutations
do so at a relatively young age, these muta-
tions account for a disproportionate share of
life-years lost due to cancer.’* Through tak-
ing a family history, these women at high risk
can be identified and referred for genetic test-
ing. Genetic testing, though costly, is more
cost-effective than diagnosing and treating
cancer.
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Anderson et al,>* in 20006, estimated that
cost-effective policies on testing and pre-
ventive treatment for persons at high risk of
breast cancer could save up to $800 million
of the more than $8 billion spent each year
on breast cancer diagnosis, prevention, and
treatment.

Kwon et al,*® in a simulation model (not
a study in real patients), compared four dif-
ferent criteria for BRCA testing in women
with ovarian cancer to see which strategy
would be most cost-effective in preventing
breast and ovarian cancers in their first-de-
gree relatives. The best strategy, according
to this analysis, is to test women with ovar-
ian cancer for BRCA mutations if they also
have a personal history of breast cancer, have
a family history of breast or ovarian cancer,
or are of Ashkenazi Jewish ancestry. The es-
timated cost per life-year gained with this
strategy was $32,018, much lower than the
widely accepted threshold for cost-effective-
ness of $50,000 per life-year gained.

Although many professional organiza-
tions, including the US Preventive Services
Task Force, have endorsed family-history-
based eligibility criteria for genetic coun-
seling and BRCA testing, awareness of the
value of genetic testing in people who have
been prescreened by family history has been
relatively slow in seeping out to insurance
carriers, especially Medicaid.'**¢ As evidence
continues to accumulate showing that this
approach can improve outcomes for at-risk
family members, reimbursement and time al-
lotted for obtaining and using the family his-
tory should be adjusted.

B CHALLENGE 3:
A KNOWLEDGE GAP IN CLINICIANS

Another challenge often cited as a cause of
the underuse of the family history as a predic-
tor of disease risk is that clinicians may not
know enough about the topic. Several stud-
ies indicated that even when physicians had
obtained some components of the family his-
tory, they did not document risk appropriately
or recognize the significance of the pattern of
inheritance observed.”™

In a study comparing primary care physi-
cians and gastroenterologists in their use of
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the family history to predict the risk of he-
reditary colon cancer, gastroenterologists
were more likely to elicit a family history of
colorectal cancer and implement appropriate
screening strategies, but overall compliance
with screening guidelines was suboptimal in
both groups.*

A 2011 report by an advisory committee to
the secretary of the US Department of Health
and Human Services concluded that lack of ge-
netics education in medical school limits the
integration of genetics into clinical care.*!

How can we close this knowledge gap?
Recognizing a need, the National Coalition
for Health Professional Education in Genet-
ics was established in 1996 by the American
Medical Association, the American Nurses
Association, and the National Human Ge-
nome Research Institute (www.nchpeg.org).
[ts mission is to promote the education of
health professionals and access to information
about advances in human genetics to improve
the health care of the nation. It offers edu-
cational materials, including a newly updated
“Core Principles in Family History” program,
which can be used to educate medical provid-
ers and their patients about various concepts
related to genetics and family history.

In addition, physicians can use many risk
assessment tools based on family history in pa-
tient care. Two of the best known are:

e The Gail breast cancer risk assessment
model, hosted by the National Cancer In-
stitute (www.cancer.gov/bcrisktool/)

e The FRAX osteoporosis risk assessment
model, developed by the World Health Or-
ganization (www.shef.ac.uk/FRAX).

As we continue to educate the medical
community about the value of the family his-
tory in predicting disease, it will be important
to increase efforts in medical schools and resi-
dency programs and to find new, more interac-
tive ways of teaching these concepts.

A possible strategy is to highlight the use of
pedigree drawing to recognize patterns of inheri-
tance.” In a study of physician attitudes toward
using patient-generated pedigrees in practice,
such as those produced by the US surgeon gen-
eral’s My Family Health Portrait, 73% of physi-
cians stated that the patient-generated pedigree
would improve their ability to assess the risk
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TABLE 1

Conditions in which family history changes screening

CONDITION
TO CONSIDER

CHANGE IN STANDARD SCREENING

RECOMMENDED BY

Family history of breast cancer
raphy; breast MRI

Family history of colorectal
cancer copy
Family history of diabetes

ing for diabetes

Family history of abdominal
aortic aneurysm

Earlier, more frequent mammog-

Earlier, more frequent colonos-

Earlier initiation of blood screen-

Targeted abdominal ultrasound
in addition to physical palpation

National Comprehensive Cancer
Network®

National Comprehensive Cancer
Network®

American Diabetes Association®

Society for Vascular Surgery*

aNational Comprehensive Cancer Network. Breast cancer screening and diagnosis, version 1.2011. Available at ncen.org

®National Comprehensive Cancer Network. Colorectal cancer screening, version 2.2011. Available at ncen.org.

<Standards of medical care in diabetes—2011. Diabetes Care 2011; 34(suppl 1):511-561.

dChaikof EL, Brewster DC, Dalman RL, et al. The care of patients with an abdominal aortic aneurysm: the Society for Vascular Surgery

practice guidelines. J Vasc Surg 2009; 50(suppl 4):52-549.

of disease, and the majority also agreed that it
would not extend the time of the assessment.'®

Is this information clinically useful?
A question that often arises when educating
the public and especially medical providers
about the value of the family history is wheth-
er the information is clinically useful. What
can be done about predicting the risk of dis-
ease on the basis of family history or genetics
in people without symptoms? In fact, screen-
ing protocols are modified on the basis of fam-
ily history for several diseases (TABLE 1).
Furthermore, knowing they are at risk might
empower people and encourage them to engage
with the medical system. For example, counsel-
ing people at risk of diabetes as reflected in the
family history has been shown to increase their
understanding of the risk and of preventive be-
haviors. Further study is needed to determine if
such messages can engender lasting changes in
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