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Purpose: We examined the performance of a familial risk assessment method that stratifies risk for early-onset

coronary heart disease by considering the number of relatives with coronary disease, degree of relationship, lineage,

and age at diagnosis. Methods: By using data from the HealthStyles 2003 survey, we assessed the associations

between familial risk and early-onset coronary heart disease, diabetes, hypercholesterolemia, hypertension, and

obesity. By using area under the curve statistics, we evaluated the discriminatory ability of various risk assessment

models. Results: Of 4035 respondents, 60% were female and 72% were white, with a mean age of 48.8 years. After

adjustment for demographics, strong and moderate risk were significantly associated with approximately a five- and

twofold risk of early-onset coronary disease, respectively. After adjustment for demographics and personal history of

cardiovascular disease, strong familial risk was also significantly associated with diabetes, hypercholesterolemia,

hypertension, and obesity. A risk assessment model that included familial risk, demographics, and personal history of

diabetes, hypercholesterolemia, hypertension, and obesity was most optimal with an area under the curve statistic of

87.2%. Conclusions: Familial risk assessment can stratify risk for early-onset coronary heart disease. Several condi-

tions associated with increased familial risk can be prevented. These results have important implications for risk

assessment and risk-reducing interventions. Genet Med 2006:8(8):525–531.

Family history is one of the most important risk factors
for early-onset coronary heart disease (CHD). Many studies
have found an increase in CHD of approximately two- to
threefold given a first-degree relative with CHD,1– 4 and the
strength of this association increases as the number of af-
fected first-degree relatives increases5–10 and with younger
ages of CHD onset.1,5–7,9,11–13 Studies that have investigated
family histories of late-onset CHD have also found signifi-
cant positive associations with CHD, although the relative
risks are comparatively smaller.5,6,9,11–13 Recent studies have
demonstrated an increased CHD risk associated with CHD
in second-degree relatives,14,15 and in maternal relatives,13

although other studies have not found an association be-
tween CHD and lineage.4,7,10,16

Despite the importance of family history as a CHD risk fac-
tor, it is underused in CHD prevention efforts. Many standard
risk assessment methods and guidelines underrate the signifi-
cance of family history.17–20 If considered at all, assessment is

generally limited to early-onset CHD in first-degree relatives
only. Many clinicians are also reluctant to assess family history
as a disease risk factor because of concerns about the amount of
time required to collect the information and their ability to
interpret the information accurately.21–24

To address these barriers, several national organizations and
federal agencies have endorsed the development and use of
family history tools, particularly for common chronic diseases,
such as CHD, diabetes, and cancer.25–29 These tools are de-
signed to (1) aid in identifying people with increased disease
risk attributable in part to genetic factors; (2) improve early
detection and prevention efforts for people with increased fa-
milial risk; and (3) facilitate the referral of individuals for ge-
netic evaluation, including genetic counseling and testing.
These tools can range from simple guidelines on the collection
of family history to complex algorithms that interpret family
history data and provide prevention messages tailored to the
level of familial risk.

A method of familial risk stratification has been developed
that assesses an individual’s familial risk for CHD as weak,
moderate, or strong based on whether and at what age (i.e.,
early, late, or unknown) first- and second-degree relatives were
diagnosed with CHD. The goal of this study was to determine
the prevalence of these familial risk categories for CHD in a
cross-sectional study of the U.S. population, and to assess the
performance of the stratification method by measuring associ-
ations with demographic factors, prevalent CHD, and related
medical conditions.
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METHODS
Subjects

Data from the HealthStyles 2003 survey were used for this
cross-sectional study. HealthStyles, an annual mail survey of
health-related attitudes and behaviors among the U.S. adult
population,30 is a subset of a two-part consumer survey de-
signed and conducted by Synovate, Inc. (Arlington Heights,
IL), a marketing firm that annually recruits approximately
600,000 potential respondents. The survey is used for health
communications planning by organizations (including the
U.S. Centers for Disease Control and Prevention) that influ-
ence the design and administration of the questionnaire. From
a stratified random sample of 5845 adults, 4035 (69%) agreed
to participate in HealthStyles 2003. The survey sampling was
generated on the basis of age, sex, marital status, race/ethnicity,
income, geographic region, household size, and population
density. One adult per household was asked to respond. Low-
income and minority households were oversampled to im-
prove their representation.30 The Centers for Disease Control
and Prevention Institutional Review Board approved this
study.

Respondents provided information about their age, sex, eth-
nicity/race, education, income, marital status, and medical his-
tory, including both personal and family history of CHD. Per-
sonal history of CHD was considered present if a respondent
reported that a doctor had diagnosed CHD, such as myocardial
infarction, coronary bypass graft surgery, or angioplasty. An-
gina was not included in the definition. Personal history of
stroke was considered present if a respondent reported that a
doctor had diagnosed stroke or transient ischemic attack. For
both CHD and stroke, respondents indicated whether their
diagnosis came at or before age 60 years (early onset) or after
age 60 years (late onset). Respondents were considered to have
diabetes or obesity if they reported having either condition
currently or within the past year. Hypercholesterolemia was
coded as present if respondents reported ever being told by a
health professional that they had high blood cholesterol or
were told to take medication for high cholesterol. Hyperten-
sion was considered present if respondents reported ever being
told on two or more office visits that they had high blood
pressure or were ever prescribed medication to lower their
blood pressure. Hypertension or diabetes diagnosed during
pregnancy was excluded.

Family history assessment

Family history was obtained from respondents by asking
them whether CHD had been diagnosed at or before age 60
years (early onset) or after age 60 years (late onset) in first-
degree relatives (mother, father, and siblings) and second-de-
gree relatives (aunts, uncles, and grandparents). Response op-
tions included “yes,” “no,” and “don’t know.” Respondents
also reported whether they had zero, one, or two or more sib-
lings or second-degree relatives diagnosed with CHD.

The method of familial risk assessment under evaluation in
this study used a hierarchal array of specific characteristics that

took into account whether CHD was diagnosed at an early,
late, or unknown age of onset in a respondent’s first- and sec-
ond-degree relatives, and was based on empirical data from the
literature.31,32 A weak risk was assigned if there was (1) no
family history of CHD or (2) CHD in only one second-degree
relative from one or both sides of the family. Moderate risk was
assigned if there was (1) only one first-degree relative with
late-onset CHD, (2) only one first-degree relative with late-
onset CHD and one second-degree related with late-onset
CHD from the same lineage, (3) only a mother and a father
with late-onset CHD, (4) only one second-degree relative with
early-onset CHD and one second-degree relative with late-
onset CHD from the same lineage, or (5) only two second-
degree relatives with late-onset CHD from the same lineage.
Strong familial risk was assigned for all other family histories of
CHD, including having at least one first-degree relative with
early-onset CHD, and combinations of multiple affected fam-
ily members. “Don’t know” responses were considered as “no”
responses.

Statistical analyses

We used descriptive statistics to characterize respondents,
chi-square tests to assess differences in proportions, and the
Student t test to assess differences in means. Odds ratios (ORs)
were calculated to assess associations between self-reported
early-onset CHD compared with late-onset CHD (n � 79) and
no CHD, and moderate or strong familial CHD risk compared
with the referent of weak familial risk using multivariate logis-
tic regression with (1) adjustment for demographic factors
only and (2) adjustment for demographics plus personal his-
tory of stroke, obesity, hypertension, hypercholesterolemia,
and diabetes. Similar calculations were conducted to assess the
associations between moderate or strong familial CHD risk
and diabetes, hypercholesterolemia, hypertension, and obesity
after (1) adjusting for demographic factors only and (2) adjust-
ing for demographics plus personal history of CHD and stroke
at any age of onset. The Breslow Day test for OR heterogeneity
was performed to assess interactions between the different lev-
els of familial risk and diabetes, hypercholesterolemia, hyper-
tension, and obesity. No significant interactions were found
(P � .05); therefore, none were included in the models. The
ability to identify people with reported early-onset CHD using
risk assessment models that included familial risk stratifica-
tion, demographic factors, and the related conditions of diabe-
tes, hypercholesterolemia, hypertension, and obesity (both
alone and in combination) was evaluated using area under the
curve (AUC) statistics, which were calculated using multivar-
iate logistic regression. AUC greater than 75% suggested good
discriminatory ability. All statistical analyses were performed
using SAS v8.2 (SAS Institute, Cary, NC).

RESULTS

The characteristics of the 4035 respondents by category of
familial risk of CHD are presented in Table 1. Of the total
population sample, 60% were female and 72% were white with
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Table 1
Characteristics of respondents overall and by familial coronary heart disease risk categories (HealthStyles 2003 Survey of Health-related Attitudes and Behaviors

Among the U.S. Adult Population)a

Familial risk

Characteristic

Total
(n � 4035)

N (%)

Strong
(n � 1273)

N (%)

Moderate
(n � 471)

N (%)

Weak
(n � 2291)

N (%)

Sex

Female 2427 (60.1) 784 (61.6) 274 (58.2) 1369 (59.8)

Male 1608 (39.9) 489 (38.4) 197 (41.8) 922 (40.2)

Age groupb

18–34 y 700 (17.3) 122 (9.6)d 39 (8.3)d 539 (23.5)

35–44 y 1104 (27.4) 293 (23.0) 130 (27.6) 681 (29.7)

45–54 y 1010 (25.0) 353 (27.7) 143 (30.4) 514 (22.4)

55–64 y 558 (13.8) 234 (18.4)d 69 (14.6) 255 (11.1)

65� y 663 (16.4) 271 (21.3)d 90 (19.1) 302 (13.2)

Race/ethnicity

White 2901 (71.9) 979 (76.9)d 368 (78.1)d 1554 (67.8)d

African American 493 (12.2) 124 (9.7) 38 (8.1) 331 (14.4)

Hispanic 449 (11.1) 115 (9.0) 45 (9.6) 289 (12.6)

Asian 139 (3.4) 35 (2.7) 13 (2.8) 91 (4.0)

Other 53 (1.3) 20 (1.6) 7 (1.5) 26 (1.1)

Educationc

�High school graduate 1317 (32.6) 457 (35.9) 120 (25.5) 740 (32.3)

Some college 1318 (32.7) 398 (31.3) 165 (35.0) 755 (33.0)

�College graduate 1128 (28.0) 346 (27.2) 156 (33.1) 626 (27.3)

Income

�$35,000 2290 (56.8) 703 (55.2) 303 (64.3) 1284 (56.0)

�$35,000 1745 (43.2) 570 (44.8) 168 (35.7) 1007 (44.0)

Marital status

Ever married or cohabitating 3508 (86.9) 1142 (89.7) 427 (90.7) 1939 (84.6)

Never married 527 (13.1) 131 (10.3) 44 (9.3) 352 (15.4)

Early-onset CHD 178 (4.4) 122 (9.6)d 16 (3.4) 40 (1.7)d

Late-onset CHD 79 (2.0) 43 (3.4) 13 (2.8) 23 (1.0)

Early-onset stroke 121 (3.0) 65 (5.1)d 18 (3.8) 38 (1.7)

Late-onset stroke 50 (1.2) 28 (2.2) 2 (0.4) 20 (0.9)

Diabetes 495 (12.3) 213 (16.7)d 50 (10.6) 232 (10.1)

Obesity 700 (17.3) 274 (21.5)d 82 (17.4) 344 (15.0)

Hypertension 1336 (33.1) 539 (42.3)d 158 (33.5) 639 (27.9)d

Hypercholesterolemia 1376 (34.1) 548 (43.0)d 193 (41.0) 635 (27.7)d

CHD, coronary heart disease.
a Early-onset CHD, disease at or before age 60 years; late-onset CHD, disease after age 60 years.
b Mean age (standard deviation) for total population, 48.4 years (14.4); for strong familial risk, 52.2 years (13.7), P � .0001; moderate familial risk, 51.0 years (13.6),
P � .0001; and weak familial risk, 45.7 (14.5), P � .0001. P values compared mean values with the mean age (48.4 years) among all respondents.
c Educational status missing for 272 respondents.
d Significant (�.05) P values corrected for 81 comparisons of frequencies of characteristics with frequencies among all respondents.
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a mean age of 48.4 years (standard deviation 14.4). The mean
ages of respondents with strong and weak familial risk of CHD
were significantly older and younger, respectively, than the
mean age of the total population (P � .0001). Significantly
more white respondents had strong and moderate familial risk,
and fewer white respondents had weak familial risk than respon-
dents of other ethnic/racial groups. No significant differences
were found between the proportion of other ethnic/racial groups
among the different familial risk groups and the total population.
In addition, no significant differences were found between the
frequencies of educational level, income, or marital status among
the respondents in different familial risk categories and the total
population. However, compared with the total population fre-
quencies, significantly more respondents in the strong familial
risk group reported personal history of early-onset CHD, early-
onset stroke, diabetes, obesity, hypertension, and hypercholester-
olemia, and significantly more respondents in the weak familial
risk group reported lower frequencies of early-onset CHD, hyper-
tension, and hypercholesterolemia. No significant differences in
the frequency of these conditions were found between the mod-
erate familial risk group and the total sample.

The results showed that 31.5% of respondents had strong
familial risk of CHD, 11.7% had moderate familial risk of
CHD, and 56.8% had weak familial risk of CHD. Approxi-
mately half of the respondents reported having one or more
first- or second-degree relatives with CHD. Respondents re-
ported more “don’t know” responses for second-degree rela-
tives (maternal aunts, uncles, and grandparents, 31.7%; pater-
nal aunts, uncles, and grandparents, 38.4%) compared with
first-degree relatives (mother, 7.6%; father, 11.4%; siblings,
6.1%). Age, personal history of CHD, marital status, educa-
tion, and income significantly influenced differences in pro-
portions of “don’t know” responses (P � .05). Sex and ethnic-
ity did not. The proportion of “don’t know” responses was
significantly different for mother versus father, and maternal
aunts, uncles, and grandparents versus paternal aunts, uncles, and
grandparents (P � 10�6). However, these differences were not
significant after adjustment for demographic variables and per-
sonal history of CHD.

Prevalence ORs for moderate and strong familial risk associ-
ated with early-onset CHD compared with weak familial risk are
shown in Table 2. After adjustment for demographic factors,
strong and moderate levels of familial risk were associated with a
4.9-fold (95% confidence interval [CI], 3.3–7.2) and 2.0-fold
(95% CI, 1.1–3.6) increase, respectively, in risk of early-onset
CHD. Modest decreases were noted in the strength of these asso-
ciations after additional adjustment for personal history of stroke
at any age of onset and/or personal history of the related condi-
tions of diabetes, hypercholesterolemia, hypertension, and obe-
sity. Even with this additional adjustment, however, the associa-
tion between early-onset CHD and strong familial risk remained
significant.

Strong familial risk was significantly associated with diabe-
tes (OR � 1.5; 95% CI, 1.3–1.8), hypertension (OR � 1.5; 95%
CI, 1.3–1.8), hypercholesterolemia (OR � 1.4; 95% CI, 1.6 –
1.9), and obesity (OR � 1.5; 95% CI, 1.3–1.8). After adjust-
ment for demographic factors, moderate familial risk was sig-
nificantly associated with hypercholesterolemia (OR � 1.5;
95% CI, 1.2–1.9) but not with the other conditions (Table 3).
The strength of these associations was unchanged or only
slightly reduced after adjusting for demographics plus personal
history of CHD or stroke at any age of onset.

Table 4 shows the association of familial risk and the num-
ber of other conditions (i.e., diabetes, hypercholesterolemia,
hypertension, and obesity) with early-onset CHD. Weak famil-
ial risk plus no other condition was the referent group. Early-
onset CHD increased exponentially as the number of condi-
tions and familial risk increased. Strong familial risk plus three
or more conditions was associated with a 62.2-fold increase
(95% CI, 18.5–209.1) in early-onset CHD compared with the
referent group. Having weak familial risk plus three or more
conditions (OR � 16.5; 95% CI, 4.4 – 61.2) was comparable to
strong familial risk plus one condition (OR � 17.9; 95% CI,
5.3– 61.0).

In Table 5, the results of the AUC analyses are shown for
seven different risk assessment models for early-onset CHD
that consider alone or in combination: familial risk stratifica-
tion; demographic factors; and personal history of diabetes,

Table 2
Associations between familial coronary heart disease risk categories and early-onset coronary heart disease

Early-onset
CHD (n � 178)

Familial risk level

Adjusted for
demographics only

or (95% CI)a

Adjusted for
demographics and stroke

or (95% CI)b

Adjusted for
demographics and related conditions

or (95% CI)c

Adjusted for demographics,
stroke, and related conditions

or (95% CI)d

Strong (n � 1273) 4.9 (3.3–7.2) 4.6 (3.1–6.8) 4.3 (2.9–6.5) 4.0 (2.7–6.0)

Moderate (n � 471) 2.0 (1.1–3.6) 1.9 (1.0–3.5) 1.8 (1.0–3.3) 1.7 (0.9–3.2)

Weak (n � 2291) 1.0 1.0 1.0 1.0

CHD, coronary heart disease; early-onset CHD, disease at or before age 60 years; late-onset CHD, disease after age 60 years; OR, odds ratio; CI, confidence interval.
aAdjusted for age, sex, ethnicity, marital status, education, and income.
bAdjusted for age, sex, ethnicity, marital status, education, income, and personal history of stroke at any age of onset.
cAdjusted for age, sex, ethnicity, marital status, education, income, and personal history of obesity, hypertension, hypercholesterolemia, and diabetes.
dAdjusted for age, sex, ethnicity, marital status, education, income, and personal history of stroke, obesity, hypertension, hypercholesterolemia, and diabetes.
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hypercholesterolemia, hypertension, and obesity. Familial risk
stratification alone had the smallest AUC value; however, it still
had relatively good discriminatory ability (AUC 70.9%). The
discriminatory ability of the familial risk stratification model
improved considerably with the addition of demographic fac-
tors or personal history of diabetes, hypercholesterolemia, hy-
pertension, and obesity, with AUC values of 82.3% and 84.6%,
respectively. The optimum model for identifying people with
early-onset CHD included assessments of all three criteria (i.e.,
familial risk; demographics; and personal history of diabetes,
hypercholesterolemia, hypertension, and obesity), with an
AUC of 87.2%.

DISCUSSION

We found that a method of familial risk assessment that
included information about family history of early- and late-
onset CHD in first- and second-degree relatives could stratify
risk for early-onset CHD into three categories, with an increase
of approximately fivefold in early-onset CHD given a strong

familial risk and a twofold increase in early-onset CHD given a
moderate familial risk compared with a weak familial risk (Ta-
ble 2). We also found that diabetes, hypercholesterolemia, hy-
pertension, and obesity were associated with a 1.4- to 1.6-fold
increase given strong familial risk, and that hypercholesterol-
emia was associated with a 1.5-fold increase given moderate
familial risk, suggesting aggregation of these conditions in the
highest risk families, that is, families with early-onset CHD or
multiple affected relatives (Table 3). Furthermore, as demon-
strated in Table 4, the risk of early-onset CHD increased sub-
stantially when respondents had an increasing number of
CHD risk factors (diabetes, hypercholesterolemia, hyperten-
sion, or obesity) in combination with moderate or strong fa-
milial risk, and the absence of these conditions diminished the
association between family history and CHD. These results
have important implications for CHD prevention and suggest

Table 3
Associations between familial coronary heart disease risk categories and the related conditions of obesity, hypertension, hypercholesterolemia, and diabetes

Familial risk level

Obesity
(n � 700)

or (95% CI)

Hypertension
(n � 1336)
or (95% CI)

Hypercholesterolemia
(n � 1376)
or (95% CI)

Diabetes
(n � 495)

or (95% CI)

Strong (n � 1273) 1.5 (1.3–1.8)a 1.5 (1.3–1.8)a 1.4 (1.6–1.9)a 1.6 (1.3–2.0)a

1.4 (1.2–1.7)b 1.4 (1.2–1.6)b 1.4 (1.2–1.7)b 1.4 (1.1–1.7)b

Moderate (n � 471) 1.2 (0.9–1.6)a 1.2 (0.9–1.5)a 1.5 (1.2–1.9)a 1.0 (0.7–1.4)a

1.2 (0.9–1.6)b 1.1 (0.9–1.4)b 1.5 (1.2–1.9)b 1.0 (0.6–1.3)b

Weak (n � 2291) 1.0 1.0 1.0 1.0

CHD, coronary heart disease; OR, odds ratio; CI, confidence interval.
aAdjusted for age, sex, ethnicity, marital status, education, and income.
bAdjusted for age, sex, ethnicity, marital status, education, income, and personal history of CHD at any age of onset and stroke at any age of onset.

Table 4
Early-onset coronary heart disease associated with weak, moderate, and

strong familial coronary heart disease risk
and increasing number of related conditions including obesity,

hypertension, hypercholesterolemia, and diabetes

Early-onset CHD (n � 178)

Number of
related

conditions

Weak
familial risk
(n � 2291)

or (95% CI)a

Moderate
familial risk
(n � 471)

or (95% CI)a

Strong
familial risk
(n � 1273)

or (95% CI)a

0 (n � 1716) 1.0 (referent) 3.6 (0.6–21.9) 4.3 (1.1–17.6)

1 (n � 1203) 3.7 (1.0–13.9) 2.1 (0.21–20.0) 17.9 (5.3–61.0)

2 (n � 740) 12.6 (3.6–44.4) 27.8 (7.2–106.8) 48.6 (14.8–160.0)

�3 (n � 376) 16.5 (4.4–61.2) 24.9 (5.2–119.7) 62.2 (18.5–209.1)

CHD, coronary heart disease; early-onset CHD, disease at or before age 60
years; OR, odds ratio; CI, confidence interval. Related conditions indicate
obesity, hypertension, hypercholesterolemia, and diabetes.
aAdjusted for age, sex, ethnicity, marital status, education, and income.

Table 5
Ability of different coronary heart disease risk assessment models to identify

people with early-onset coronary heart disease

Risk assessment model AUC (%)

1. Familial risk � demographics � related conditions 87.2

2. Familial risk � related conditions 84.6

3. Demographics � related conditions 84.6

4. Familial risk � demographics 82.3

5. Related conditions only 80.1

6. Demographics only 76.7

7. Familial risk only 70.9

CHD, coronary heart disease; early-onset CHD, disease at or before age 60
years; AUC, area under the curve.
Demographics include age, sex, ethnicity, marital status, education, and in-
come. Related conditions include diabetes, hypercholesterolemia, hyperten-
sion, and obesity. AUC statistics were calculated for each risk assessment
model using multivariate logistic regression with personal history of early-
onset CHD as the outcome of interest. AUC values greater than 70% suggest
good discriminatory ability. Model 1 includes familial risk assessment for
CHD, demographic factors, and related conditions. Model 2 includes familial
risk assessment and related conditions. Model 3 includes demographics and
related conditions. Model 4 includes familial risk assessment and demograph-
ics. Model 5 includes only related conditions. Model 6 includes only demo-
graphic factors. Model 7 includes only familial risk assessment.
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that people with even the strongest family histories of CHD
might benefit from interventions for these conditions, which
were prevalent among respondents with increased familial
risk. This finding is supported by the work of Tavani and
colleagues,33 who showed that people with increased familial
risk for CHD may derive the greatest benefit from preventive
strategies intervening on lifestyle risk factors.

As reflected in the AUC analyses presented in Table 5, we
found that familial risk stratification could distinguish be-
tween those with reported early-onset CHD and those without
CHD (AUC � 70.9%), and the ability to do so improved when
we took into consideration demographic factors (AUC �
82.3%), personal history of diabetes, hypercholesterolemia,
hypertension and obesity (AUC � 84.6%), or demographic
factors and personal history of these risk factors (AUC �
87.2%). These results suggest that the addition of familial risk
assessment can add to the discriminatory ability of most CHD
risk assessment methods in use today that do not include fam-
ily history or that limit family history appraisal to the presence
or absence of early-onset CHD in first-degree relatives.17–20

This finding is supported by a recent study demonstrating that
32% of 102 asymptomatic women (mean age 51.7 years) with
family histories of premature CHD who had low global risk
estimates (according to the Framingham risk assessment method)
showed evidence of significant subclinical coronary atherosclero-
sis, which was defined as age- and sex-adjusted coronary artery
calcium scores greater than the 75th percentile.34 Improving
CHD risk assessment by including familial risk stratification is
also appealing, because the collection of family medical history
is inexpensive, and most people are aware of their family his-
tory and believe it is salient to their personal health.35 Further-
more, although family history is not modifiable, it can contribute
to risk assessment, and the intensity of risk factor management
can be modified according to the severity of the overall risk.

The major strengths of this study were the large number of
respondents to the HealthStyles 2003 survey, with equal repre-
sentation of the sexes across a range of adult age groups, and
the fact that the survey data correlated well with surveillance
data from the Behavior Risk Factor Surveillance System.30

However, because of the small number of respondents with
late-onset CHD (n � 79), we were unable to assess the associ-
ations between familial risk and that outcome. In addition,
although the survey was population based, it was subject to
selection bias, because participation was voluntary; thus, the
survey respondents were not randomly drawn from the U.S.
population. Furthermore, the cross-sectional design prohib-
ited us from establishing any temporal associations concerning
family history as a CHD risk factor, and because the data were
obtained from prevalent cases, the results may have been con-
founded by survival.

Another potential limitation was the lack of validation of
self-reports. A previous study showed that self-reports of per-
sonal history of CHD and risk factors are reliable,36 and several
studies have investigated the validity of family history reports.
For family history of CHD in first-degree relatives, sensitivity
ranged from 67% to 89%, and specificity ranged from 59% to

97%, with most values greater than 90%.6,37– 41 A personal his-
tory of CHD or having a CHD risk factor such as hypertension,
diabetes, or hypercholesterolemia generally does not affect the
accuracy of the family history report, nor does gender.38,39,41

However, older respondents are more likely than younger re-
spondents to give inaccurate reports of family history.38,41

Limited information is available regarding the influence of eth-
nicity/race on the accuracy of family history reports. However,
in the National Heart, Lung, and Blood Institute Family Heart
Study, no significant differences were found in family history
accuracy between whites and African Americans reporting on
CHD, diabetes, and hypertension.38 Given these estimates of
validity, a family history of CHD generally can be considered as
accurate, with little overreporting of disease in close family
members.

Awareness of family history of CHD was less for second-
degree relatives compared with first-degree relatives. That is,
there were fewer “don’t know” responses for first-degree rela-
tives. Because “don’t know” responses were considered as “no”
responses in the risk algorithms, this could lead to misclassifi-
cation of some individuals as having a lower familial risk,
thereby diminishing the strength of the associations we have
described. Furthermore, because CHD in second-degree rela-
tives was an important criterion in defining moderate familial
risk, the lack of awareness of CHD status, particularly for sec-
ond-degree relatives, may explain the lower prevalence of
moderate familial risk relative to high familial risk.

We were also limited in our ability to assess all of the risk
factors that might influence the association between increased
familial risk of CHD and early-onset CHD, including lifestyle
factors such as diet, smoking, or physical inactivity, because
these data were not collected in the HealthStyles 2003 survey.
Family members often share these risk factors, which could
contribute to the increased familial risk that we observed in this
study. However, we could not discern the contribution of these
factors in our analyses, which also limited our ability to infer
the possible benefit resulting from preventive interventions
targeted to these risk factors.

SUMMARY AND IMPLICATIONS

Risk stratification using family history of CHD may improve
standard global risk assessment methods for CHD. Familial
risk for this disease is prevalent, and thus the evaluation of
family history, in conjunction with demographics and other
risk factors, should be considered as an initial step in risk as-
sessment for CHD. Diabetes, hypercholesterolemia, hyperten-
sion, and obesity aggregate in high-risk families, and the risk of
CHD associated with moderate and strong familial risk increases
when these conditions are present and diminishes when they are
absent. This finding suggests the potential benefit from preventive
interventions on these risk factors for people with increased famil-
ial CHD risk.
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