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Family history and perceptions about risk and prevention for
chronic diseases in primary care: A report from the Family
HealthwareTM Impact Trial
Louise S. Acheson, MS, MD1,2,3, Catharine Wang, MSc, PhD4, Stephen J. Zyzanski, PhD1,3,
Audrey Lynn, PhD1, Mack T. Ruffin, IV, MD, MPH5, Robert Gramling, MD, DSc6,
Wendy S. Rubinstein, MD, PhD7,8, Suzanne M. O’Neill, MS, PhD7,9,
and Donald E. Nease, Jr., MD5, for the Family HealthwareTM Impact Trial (FHITr) Group
Purpose: To determine whether family medical history as a risk
factor for six common diseases is related to patients’ perceptions of
risk, worry, and control over getting these diseases. Methods: We
used data from the cluster-randomized, controlled Family HealthwareTM Impact Trial (FHITr). At baseline, healthy primary care
patients reported their perceptions about coronary heart disease,
stroke, diabetes, and breast, ovarian, and colon cancers. Immediately
afterward, intervention group participants used Family HealthwareTM to record family medical history; this web-based tool stratified
familial disease risks. Multivariate and multilevel regression analyses measured the association between familial risk and patient perceptions for each disease, controlling for personal health and demographics. Results: For the 2330 participants who used Family
HealthwareTM immediately after providing baseline data, perceived
risk and worry for each disease were strongly associated with family
history risk, adjusting for personal risk factors. The magnitude of the
effect of family history on perceived risk ranged from 0.35 standard
deviation for ovarian cancer to 1.12 standard deviations for colon
cancer. Family history was not related to perceived control over
developing diseases. Risk perceptions seemed optimistically biased,
with 48 –79% of participants with increased familial risk for diseases
reporting that they were at average risk or below. Conclusions:
Participants’ ratings of their risk for developing common diseases,
before feedback on familial risk, parallels but is often lower than
their calculated risk based on family history. Having a family history
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F

amily history is an important risk factor for many common
diseases including breast (BC), ovarian (OC), and colon
cancers (CC), diabetes (DM), coronary heart disease (CHD),
and stroke (ST). Although taking a brief family history is a
routine part of medical care, especially for new patients, systematic, more detailed family history assessment has been difficult to implement in primary care.1–5 Recent development of
family history tools that can be self-administered and computer assisted has opened the possibility of widespread familial risk assessment for common diseases and personalized
prevention plans based on familial risk stratification.4,6,7
However, an added challenge in investigating the health
effects of using such tools is to account for the ways in which
people’s lifelong awareness of their family history has affected their health beliefs and behaviors before formal family
history assessment.8 Similarly, improved understanding of
health beliefs related to family medical history will be
needed when evaluating the utility of predictive, multiplex
genetic testing for common diseases.9
People’s interpretation of their own family history of multifactorial diseases such as cardiovascular disease, diabetes, or
cancer is complex; however, it may influence their perceived
susceptibility to the disease and actions taken to prevent it.10,11
In many theories of health behavior, risk perceptions, worry,
and perceived control (ability to take action to prevent disease)
are important motivators of preventive behaviors.12–15 However, it has been hypothesized that inherited risk in particular
may sometimes be perceived as unavoidable, leading to fatalism.16 In other cases, people adduce various reasons why they
would not be susceptible to diseases that run in their families.11
Therefore, when investigating the effects of family history
assessment on disease prevention, it is important to understand
the relationship of family medical history to people’s perceptions of their own risk of various diseases and their ability to
take actions to reduce the risk. Studies of these perceptions have
often been limited by considering single diseases and have often
enrolled people from high risk, referred groups. This article
includes quantitative measures of perceived risk, worry, and
control, compared with family history for six common diseases,
in a large sample of primary care patients.
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METHODS
Overview of the Family Healthware™ Impact Trial
The US Centers for Disease Control and Prevention (CDC)
sponsored development and evaluation of Family HealthwareTM, a self-administered, web-based questionnaire to collect
and display family medical history, categorize familial risk, and
deliver tailored prevention messages, prioritized according to
the familial risk of six common diseases.17 Similar to the US
Surgeon General’s family history tool,18 the website prompts
users to record family history for each first and second degree
relative. Risk algorithms and family history-tailored prevention
messages were added and tested, as previously described.17
In 2005–2007, the Family HealthwareTM Impact Trial
(FHITr) group (CDC Office of Genomics and Public Health, in
a cooperative agreement with investigators at Evanston Northwestern Health care [E], University of Michigan [M], Case
Western Reserve University [C], and American Academy of
Family Physicians’ National Research Network [NRN]) conducted the FHITr, a cluster-randomized evaluation of Family
HealthwareTM among patients aged 35– 65 years in primary
care practices.19 Participants from control group practices completed a baseline questionnaire and received brief, generic prevention messages. Participants in intervention group practices
completed the same baseline questionnaire, followed by Family
Healthware™, which delivered personalized familial risk and
prevention messages. Participants were encouraged to review
the information with a clinician. Both groups were contacted 6
months later to complete a follow-up questionnaire, after which
control group participants also used Family Healthware™, so
that their familial risks could be compared with the intervention
group.
Purpose of these analyses
This article reports on the relationship between participants’ perceptions of personal risk, worry, and control over
each disease shortly before recording a detailed family medical history, and the level of familial risk calculated by
Family HealthwareTM. Cross-sectional analyses of the baseline data from all 2330 participants in the intervention group
of FHITr were conducted. Control group participants were
excluded from the current analysis, because they did not
record their family histories until the end of follow-up, using
Family HealthwareTM 6 months after the baseline questionnaire. The details of the study methods,19 baseline data
collection,19,20 and Family HealthwareTM17 have been described previously. The protocol was approved by Institutional Review Boards at the CDC and each participating
institution.
Setting and eligibility
Twenty-three primary care practices (3 gynecology, 7 internal medicine, and 13 family practices), affiliated with three
academic centers and the American Academy of Family Physicians’ National Research Network, systematically invited patients aged 35– 65 years into the intervention group. Fourteen
practices in Northern Illinois and one each in California, Florida, Montana, New Jersey, Ohio, and Virginia sent invitation
letters to consecutive patients aged 35– 65 years who had upcoming appointments with their primary care clinicians, while
three group practices in Michigan sent invitation letters to the
entire potentially eligible patient panels of participating clinicians.19 Nonpregnant patients were eligible if they had not been
diagnosed with CHD, DM, ST, or cancer. Most were not further
screened for eligibility before receiving a letter of invitation.
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Medical record review in practices at site E revealed that 13%
of the patients invited did have one or more chronic diseases
that excluded them from participating (W. Rubinstein, unpublished data).
Items and instruments
Participants first completed an on-line questionnaire measuring demographics, self-reported health status (short form 12),
personal risk factors (including body mass index [BMI], physical activity, daily fruit and vegetable intake, and smoking), and
health perceptions including worry, perceived personal risk, and
perceived control over getting each of six common adult diseases: CHD, ST, DM, CC, BC, and OC. Those in the intervention group soon afterward used the web-based Family HealthwareTM questionnaire to record their detailed family medical
history of these diseases. Family HealthwareTM stratified familial risk for each disease.

Dependent variables
Single items using five-point Likert scales measured these
constructs for each disease: perceived personal risk: “Compared
to most people your age and sex, what would you say your
chances are for developing _____[disease]? (much lower than
average to much higher than average).”21,22 Worry: “During the
past 4 weeks, how often have you thought about your chances of
getting _______? (‘not at all’ to ‘almost all the time’).”23 Perceived
Control: “There’s a lot I can do to prevent______[disease].
(‘strongly disagree’ to ‘strongly agree’).”24

Family history-based risk stratification
The algorithms used in Family HealthwareTM to stratify the
familial risk of each disease based on family history have been
described17 and validated for DM and CHD using epidemiologic data.25–28 The algorithms take into account number of
affected first and second-degree relatives, their genders and ages
at diagnosis, and patterns of related diseases.29 Familial risk is
categorized for each disease, using these algorithms, as weak
(i.e., similar to general population risk), moderate (e.g., one first
degree relative with the disease diagnosed in middle age), or
strong.
Statistical analysis
We examined the data for homoscedasticity assumption violations and found statistically significant heterogeneous variances for worry and perceived control. However, analysis of log
transformed and untransformed data were basically identical;
thus, only analyses of the untransformed data are presented
here.
To account for multiple hypothesis testing and the correlated
nature of health risk perceptions, we chose a multivariate analysis of variance approach to simultaneously analyze perceived
risk, worry, and control for each disease. Wilks’ lambda criterion was chosen as the omnibus multivariate test statistic. Initially, unadjusted multivariate analysis of variance comparisons
were made among the three Family HealthwareTM risk strata for
each disease. This was followed by computation of multivariate
analyses of covariance to adjust for study site, demographic, and
personal risk factors found to confound the unadjusted analyses of
perceived risk, worry, and control.
Finally, hierarchical linear regression analyses were conducted, for each perception outcome, to assess the independent
contribution of demographic factors, potentially modifiable personal risk factors, and finally, family history risk category. All
statistical analyses were conducted using SPSS version 16.0
(Statistical Package for the Social Sciences, 2007).
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RESULTS
Participant characteristics
Intervention group practices systematically invited 14,888
patients; 2,650 patients considered themselves eligible and gave
consent and 2,330 (15.7% of those invited and 88% of those
consented) completed the study questionnaires. Participants
ranged in age from 35 to 65 years, with a mean of 50 years.
Seventy percent were women, 91% Caucasian (4% Black, 3%
Asian, and 2% Hispanic), 72% college educated (9% high
school or below and 19% some college or technical school), and
53% endorsed a household income .$75,000. The distribution
of familial risk for each disease is shown in Table 1. We have
previously published data indicating that female gender and
increasing age were the only demographic variables related to
increased family history-based risk in this sample.19
Correlations of perceived risk, worry, and control
Among the six diseases, perceived risk was moderately correlated with worry (Pearson correlation coefficients ranged from
0.30 for OC to 0.53 for DM, all significant at P , 0.001).
Higher perceived risk was correlated with lower perceived
control for most of the diseases (coefficients ranged from 20.03
for DM to 20.12 for BC). Worry was not significantly correlated with perceived control for most diseases (coefficients
ranged from 0.004 for BC to 0.10 for DM). These modest
correlations suggest that the items measured distinct constructs,
while confirming that it was appropriate to account for some
correlation among the perceptions in analyzing their relationship to familial risk.
Relationship of perceptions to family history-based
risk categories
In this sample as a whole, the mean level of perceived risk for
each disease (from 2.65 to 2.78 on a scale of 1–5) corresponds
to the response: “about the same as average”. However, the
levels of perceived personal risk for each disease were strongly
related to the family history risk category assigned by Family
HealthwareTM algorithms. Table 1 shows that family history
risk category for each disease remained associated with perceived risk (P , 0.001 for each disease) when the analyses were
adjusted for personal risk factors that are associated with family
history, including age, education, BMI, smoking, diet, and
physical activity. The effect of family history on perceived risk
ranged from 0.35 standard deviation for OC (a small effect but
potentially clinically meaningful)30 to 1.12 standard deviation
(a large effect) for CC.
In general, study participants, themselves free of all six
diseases, rarely worried or thought about their chances of developing chronic diseases. (The response option 2 corresponded
to “rarely”.) However, familial risk category was positively and
strongly associated with worry for each disease, after adjustment for personal risk factors and general health, as shown in
Table 1 (P , 0.001 for each disease except OC). For worry, the
clinically significant effect sizes varied from 0.33 standard
deviations for ST to 0.75 standard deviations for CC. In contrast, perceived control (ability to prevent the disease) was not
related to familial risk category for any disease. Most participants agreed that there is a lot they could do to prevent the
diseases, although cancers were seen as less preventable than
heart disease, irrespective of family history.20
Figure 1 shows the results of stepwise regression analyses of
perceived risk for each disease. The percent of the variance in
perceived risk that is explained by demographic characteristics
such as age, gender, and study site is small. Adding personal
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health status, BMI, smoking, and physical activity accounts for
a large portion of the variability in perceived risk for cardiovascular diseases (18% for ST and 22% for heart disease) and
diabetes (19%). Family history-based risk category adds substantial predictive ability, especially for perceived risk of common cancers, explaining 10% of the variance in perceived risk
for diabetes, 8% for CC, and 16% for BC, independent of
personal characteristics.
Table 2 shows that a majority of people categorized by
Family HealthwareTM at increased familial risk of a disease did
not consider themselves to have increased risk of developing the
disease, compared with most people their age and sex. Even
among participants with strong familial risk of a disease, 9%
(BC) to 30% (ST) perceived themselves having below or much
below average risk (not shown separately in table). Thus, although family history was correlated with risk perception, we
found evidence of an optimistic bias with 48 –79% of people
with a moderate or strong familial risk level still perceiving
themselves at average or below average risk. A smaller proportion (4 –12%) believed themselves at increased risk of a disease
despite having average or below average risk based on family
history.

DISCUSSION
In a large sample from primary care, the FHITr found that,
for six common diseases, perceived risk and worry about developing the disease are strongly associated with familial risk
calculated from detailed family medical history. Regardless of
risk level, most disease-free individuals seldom worried or
thought about their risk of developing these diseases. Perceived
control over preventing these diseases was not associated with
family history-based risk.
Several overarching statements can be made based on the
study findings and supported by existing literature. First, family
history seems to be associated with risk perceptions.31–36 This
study supports the existing literature by demonstrating the consistency of this finding across several diseases, after adjusting
for personal factors that themselves may aggregate in families:
i.e., age, gender, education, BMI, and health behaviors (e.g.,
fruit and vegetable intake, physical activity, and smoking).
Second, the majority of people currently in good health are
optimistically biased about their risks for developing common,
chronic conditions. Although psychological research has demonstrated that, in general, people feel they are at lower disease
risk when compared with others,22,37 this study reveals that this
bias seems prevalent even among those with a moderate or
strong family history of disease. Importantly, these findings
remind researchers that even if risk perceptions are correlated
with family history, many individuals would still have potential
to increase their perceived risk in response to familial risk
assessment. However, given some evidence of a protective
effect of optimistic bias, for example, a lower cardiovascular
disease (CVD) mortality rate observed among men with optimistically biased CVD risk perceptions,38 it will be important to
understand the circumstances in which heightened awareness of
familial risk may or may not benefit health. A net benefit of
raising risk awareness may, in part, depend on the perceived
availability and efficacy of measures to reduce risk.14
A small proportion of participants in this study believed that
they were at elevated risk when their familial risk, as assessed
by Family HealthwareTM, was not increased. Possibly these
individuals were aware of personal risk factors other than reported family history. Thus, it was not possible in this study to
© 2010 Lippincott Williams & Wilkins
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Table 1 Relationship of perceived risk, worry, and perceived control to familial risk computed on the basis of detailed
family history
Adjusted means and 95% confidence intervalsa
N (%)b

Perceived risk

Worry

Perceived control

Weak

947 (41)

2.42 (2.37–2.48)

1.68 (1.62–1.73)

4.32 (4.28–4.36)

Moderate

615 (27)

2.75 (2.69–2.82)

1.90 (1.82–1.96)

4.33 (4.28–4.39)

Strong

768 (33)

3.01 (2.95–3.07)

2.04 (1.97–2.10)

4.37 (4.32–4.42)

Total

2330

Family history risk category
Coronary heart disease

F

97.0

37.7

P

,0.001

,0.001

0.326

0.69

0.43

0.07

1212 (53)

2.52 (2.48–2.57)

1.44 (1.40–1.49)

4.01 (3.96–4.05)

Moderate

783 (34)

2.74 (2.69–2.80)

1.61 (1.56–1.66)

4.02 (3.96–4.07)

Strong

335 (14)

2.91 (2.83–3.00)

1.71 (1.63–1.79)

4.07 (3.98–4.16)

Total

2330

F

36.16

20.11

0.82

P

,0.001

,0.001

0.443

0.43

0.33

0.08

1426 (61)

2.41 (2.36–2.46)

1.43 (1.39–1.48)

4.08 (4.04–4.12)

643 (28)

3.00 (2.93–3.06)

1.75 (1.69–1.81)

4.15 (4.08–4.21)

Strong

261 (11)

3.30 (3.20–3.41)

1.96 (1.86–2.06)

4.13 (4.04–4.23)

Total

2330

Effect size (SD)

1.12

Stroke
Weak

Effect size (SD)
Diabetes
Weak
Moderate

F

176.51

63.62

1.62

P

,0.001

,0.001

0.198

0.86

0.59

0.06

2.60 (2.57–2.64)

1.36 (1.33–1.39)

3.80 (3.76–3.83)

Effect size (SD)
Colon cancer
Weak

2015 (88)

Moderate
Strong
Total

263 (11)

3.26 (3.16–3.35)

1.68 (1.59–1.76)

3.85 (3.75–3.95)

52 (2)

3.53 (3.32–3.74)

1.90 (1.71–2.09)

3.89 (3.66–4.11)

36.49

0.73

2330

F

116.33

P

,0.001

,0.001

0.484

1.12

0.75

0.11

1251 (76)

2.72 (2.68–2.76)

1.83 (1.78–1.88)

3.32 (3.27–3.38)

233 (14)

3.45 (3.36–3.54)

2.17 (2.05–2.29)

3.27 (3.15–3.40)

Strong

172 (10)

3.58 (3.47–3.69)

2.26 (2.12–2.39)

3.26 (3.12–3.40)

Total

1656

Effect size (SD)
Breast cancer (women only)
Weak
Moderate

F

179.10

26.19

0.52

P

,0.001

,0.001

0.597

1.05

0.46

0.06

Effect size (SD)

(Continued)
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Table 1 Continued
Adjusted means and 95% confidence intervalsa
Family history risk category

b

N (%)

Perceived risk

Worry

Perceived control

1383 (9)

2.75 (2.72–2.79)

1.42 (1.38–1.46)

2.97 (2.92–3.02)

Moderate

84 (6)

3.17 (3.03–3.31)

1.65 (1.49–1.81)

2.97 (2.78–3.17)

Strong

56 (4)

2.99 (2.81–3.16)

1.56 (1.36–1.76)

3.03 (2.80–3.27)

F

19.05

4.55

0.13

P

,0.001

0.011

0.875

0.35

0.18

0.07

Ovarian cancer (women only)
Weak

Total

c

1523

Effect size (SD)
a

The means listed above are all adjusted for the following covariates: gender, age, global health status, fruit and vegetable intake, minutes per week of physical activity,
smoking (never, former, and current smoker), body mass index, education, and practice site. Unadjusted means (not shown) are similar to the adjusted means.
Percents may not add to 100% because of rounding.
c
Total N is lower for ovarian cancer, because women who had had both ovaries removed were not asked about perceived risk for ovarian cancer, worry, or control.
b

Fig. 1. Proportion of variation in perceived risk explained
by demographic, personal risk factors, and family history
risk categories. Graph shows R2 from stepwise regression
analyses for each disease. Numbers above each bar refer to
the variance in perceived risk associated with family history
risk category. Risk perception for BC and OCs was measured only for women; OC risk perception was measured
only for women with ovaries.

determine whether these individuals were pessimistically biased
or relatively accurate in their risk perceptions.
Third, for study participants as a group, the strength of family
history does not seem to be associated with perceptions of
disease controllability. This finding, among people aware of
their family medical history at baseline, may allay concerns that
conveying information about familial or hereditary risk could
increase fatalistic beliefs.39 More recent evidence suggests that
learning about familial or hereditary risk for diseases such as
diabetes does not increase fatalism and may even increase
perceptions of control.40
Limitations
This study had several limitations. Single-item measures for
perceived risk, worry, and control were used in efforts to
216

minimize response burden when assessing perceptions across
six diseases. These measures may not have captured the full
range of variability in health perceptions. As participants were
selected for absence of the six diseases, they are healthier than
many middle-aged patients seen in primary care; the effect of
freedom from these chronic diseases on health perceptions
could not be measured.
Many middle-aged patients seeing primary care physicians
have chronic diseases that would have excluded them from
eligibility for this trial. The overall proportion of those invited
who would have been eligible to participate in this study (free
of all six common diseases) is unknown. However, medical
record review in practice at site E revealed that 13% of the
patients invited did have one or more chronic diseases that
excluded them from participating (W. Rubinstein, unpublished
data). Nonetheless, over all sites, only 15.7% of those invited
participated in this study, raising concerns about whether their
health beliefs are representative. The finding that prevalence of
a family history of BC, diabetes, or CHD in these study participants is similar to that in population-based surveys suggests
that the sample was not strongly self-selected for higher familial
risk.28,41,42
Demographics of the study practices (a majority in suburban
Chicago) limited the proportion of participants from lower
socioeconomic and minority groups and increased the proportion of female participants. It is also likely that use of internet
questionnaires selected people more accustomed to computer
use, although many patients were offered an option to use a
computer in the physician’s office or to report measures through
a structured telephone interview. The sample is above average
in terms of education and income, thus potentially limiting the
generalizability of these findings to other populations.
Implications of these findings for practice and
research
Family HealthwareTM and other tools are designed to systematically assess family medical history to target preventive
efforts to families at increased risk for diseases. Baseline data
from FHITr indicate that self-reported family history of a disease has a clinically important (moderate to large) association
with unaffected individuals’ perceived risk of developing the
disease, and a moderate effect on frequency of thinking about
© 2010 Lippincott Williams & Wilkins
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Table 2 Proportion of participants who perceived themselves at average or below average risk despite a moderate or
strong family history risk
N at moderate or strong familial
risk, according to Family
Healthware

Percentage of N who perceived themselves
at above or much above average risk
(before using Family Healthware)

Percentage of N who perceived
themselves at average or
below average risk

1383

30

70

1118

21

79

Diabetes

904

40

60

Colon cancera

315

46

54

405

52

48

140

30

70

Disease
Coronary heart diseasea
a

Stroke

a

b

Breast cancer

c

Ovarian cancer
a

Total 5 2330 men and women.
b
1656 women.
c
1523 women with ovaries.

their chances of developing it, before answering any questions
about family history. Thus, interventions to increase patients’
awareness of disease risk based on family history may encounter a ceiling effect as a result of people’s lifelong awareness of
their family medical history. Nonetheless, to the extent that
clinicians are often unaware, particularly of familial cancer risk,
family history assessment in the clinical context could affect
clinician awareness and recommendations.43– 45
The availability of self-administered family history assessment tools expands the feasibility of studying the relationship
between family history perceptions and risk-reducing actions,
both unprompted and in response to interventions targeted to
familial risk. So far, most data on this have come from selected
high-risk groups. The findings of this study, consistent with
Walter and Emery’s interview study of British GP patients,11
suggest that fatalistic beliefs with regard to family history of
several common diseases are not prevalent among healthy,
relatively well-to-do primary care patients (see also,
McBride et al.9). Analyses of follow-up data from FHITr will
show whether family history-based prevention messages affected preventive behaviors or changed perceptions about
disease risk and prevention.
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