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ABSTRACT

PURPOSE \We aimed to validate a family history screening questionnaire in an
Australian primary care population designed to identify people at increased risk
for breast, ovarian, colorectal, and prostate cancer; melanoma; ischemic heart
disease; and type 2 diabetes.

METHODS e prospectively validated the questionnaire in 6 general practices in
Perth, Western Australia among 526 patients aged 20 to 50 years who responded to
a single invitation from their general practice. They completed the 15-item question-
naire before a reference standard 3-generation pedigree was obtained by a genetic
counselor blinded to the questionnaire responses. We calculated diagnostic perfor-
mance statistics for the questionnaire using the pedigree as the reference standard.

RESULTS A combination of 9 questions had the following diagnostic perfor-
mance, expressed as value (95% Cl), to identify increased risk of any of the 7
conditions: area under the receiver operating characteristic curve 84.6% (81.2%-
88.1%), 95% sensitivity (92%-98%), and 54% specificity (48%-60%). The com-
bination of questions to detect increased risk had sensitivity of 92% (84%-99%)
and 96% (93%-99%) for the 5 and 6 conditions applicable only to men and
women, respectively. The specificity was 63% (28%-52%) for men and 49%
(42%-56%) for women. The positive predictive values were 67% (56%-78%) and
68% (63%-73%), and the false-positive rates were 9% (0.5%-17%) and 9% (3%-
15%) for men and women, respectively.

CONCLUSIONS This simple family history screening questionnaire shows good
performance for identifying primary care patients at increased disease risk
because of their family history. It could be used in primary care as part of a sys-
tematic approach to tailored disease prevention.

Ann Fam Med 2014;241-249. doi: 10.1370/afm.1617.

INTRODUCTION

aking a family history is traditionally regarded as a routine part

of obtaining the medical history, but it is not used in a systematic

way in clinical practice."? Internationally, there is growing recogni-
tion that a family medical history can support tailored disease prevention,
which may be more effective than existing approaches.? The risk of many
common and serious diseases (such as various cancers, heart disease, and
diabetes) is increased in the presence of a family history of the disorder,
representing not only shared genetic factors but also environmental and
behavioral exposures.*° Despite noteworthy advances in understanding the
human genome's contribution to disease and in whole-genome sequencing,
clinically useful DNA-based tests to predict common disease risk have not
yet been identified. In the meantime, the family medical history remains
the most relevant genetic risk tool for use in clinical practice.”®

There are effective interventions for primary and secondary prevention

of these common diseases, ranging from disease surveillance to drug treat-
ments and lifestyle management. Some evidence suggests that having knowl-
edge of a family history of a specific condition is associated with improved
uptake of a range of disease-preventive activities for breast, colorectal, and
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skin cancer, such as cancer screening and reduced sun
exposure’; therefore, identifying people with a family
history of disease could act as an additional motivator
for them to change or modify their lifestyle, or partici-
pate in disease screening. Recording a patient's family
history to assess disease risk ideally requires a 3-genera-
tion pedigree, but constructing one can take up to 30
minutes,'® which is unrealistic in most clinical settings.
Not all patients require such a detailed assessment, how-
ever. Simple, self-completed family history screening
questionnaires (FHQs) could provide an answer, assum-
ing they are accurate. Several already exist, but most are
disease specific, and few have been formally tested to
determine their screening characteristics."

We report the development and validation of an
FHQ designed to assess risk of multiple common dis-
eases in Australian primary care. The aim of this study
was to test its diagnostic accuracy against a reference
standard of a detailed 3-generation pedigree.

METHODS

Development of the FHQ

The FHQ), including specific wording of items, was
informed by our systematic review of existing FHQs." It
was designed as a brief questionnaire for patient comple-
tion that aimed to classify individuals as either at popula-
tion risk or potentially increased risk for several common
chronic diseases. Those who screened positive on the
FHQ would, in clinical practice, require a more detailed
assessment of their family history. The selection of con-
ditions for inclusion in the FHQ was based on the Royal
Australian College of General Practitioners’' (RACGP)
Guidelines for Preventive Activities in General Practice
(6th edition)™ and the National Breast and Ovarian
Cancer Centre (NBOCC) guidelines for familial breast
and ovarian cancer.”” The FHQ included items about
family history and ethnicity associated with increased
risk of specific conditions. A condition was included if
there were clear family history criteria that determined
increased risk (as indicated by the guidelines) and effec-
tive interventions to manage those at increased risk. We
therefore included breast, ovarian, prostate, and colorec-
tal cancer; melanoma; ischemic heart disease; and type 2
diabetes. The FHQ contained 15 questions, each with a
binary response, including 3 relating to ethnicity (Figure
1). The format and precise wording of items/questions
was pilot tested, resulting in minor modifications, before
the validation study commenced.

Participants

Participants from 6 general practices in metropolitan
Perth, Western Australia, were eligible if they had
attended the practice at least once in the previous 12

months and were aged 20 to 50 years, to represent a
population most likely to benefit from early identifica-
tion of familial disease risk. They were included even if
they had a personal history of 1 or more but not all of
the conditions in the FHQ. Electronic searches of the
general practice records identified an eligible popu-
lation from which random samples were taken and
invited into the study by letter from their general prac-
titioner. No reminders were sent in order to mimic a
potential approach to implement the FHQ in practice.

Reference Standard

The reference standard was a 3-generation pedigree,
including information about ethnicity, disease status of
each relative, and age at diagnosis, collected by a quali-
fied genetic counselor (G.R.). Disease risk for each con-
dition in the FHQ was determined from national risk
assessment criteria and classified as either population
risk or increased risk.">'* Where there was uncertainty
about risk assessment because of a more complex family
history, a clinical geneticist (D.R.) reviewed the pedi-
gree. Collection of the pedigree and risk assessment
was conducted blinded to the responses in the FHQ.

Procedures

Recruited participants attended an appointment with a
research genetic counselor either at their general prac-
tice or in the university department. They completed
the FHQ as part of this appointment before the pedi-
gree was collected by the genetic counselor. A psy-
chological impact questionnaire containing measures
of anxiety, risk perception, and health behaviors was
completed at baseline and at 1 week and 3 months after
completing the FHQ (Reid et al, unpublished data,
2013). This study was approved by the University of
Western Australia Human Research Ethics Committee

(Ref RA/4/1/1410).

Statistical Analyses
Data from participants were excluded from specific
analyses if they had a personal history of the condi-
tion in question. Also, men were excluded from breast
and ovarian cancer analyses, and women from prostate
cancer analyses.

We performed univariate analyses using the
Fisher exact test to identify questions associated with
increased risk of specific conditions. Questions were
taken forward into multiple logistic regression models
if the univariate association was significant at the 10%
level. The sensitivity and specificity of each question,
and combinations of related questions, to identify
increased risk for each condition were calculated. We
calculated associated 95% confidence intervals using
standard approaches including the Wilson method to
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Figure 1. Original family health screening questionnaire.

This risk assessment focuses mainly on your close relatives, including parents, children, brother(s) and sister(s), both living and dead.

"Heart disease” includes cardiovascular disease,
heart attack, angina and bypass surgery.

w

. (a-b) Do you come from one of the following
ethnic backgrounds?

(People from these backgrounds may be at increased
risk of certain types of heart disease)

a. Afrikaner O O
b. Lebanese O O
4. Have any of your close relatives had diabetes? O O

Please think about your parents, children,
brothers and sisters.

‘Diabetes’ is also known as type 2 diabetes or
non-insulin dependent diabetes

]

. (a-d) Do you come from one of the following
ethnic backgrounds?

(People from these backgrounds may be at increased

risk of diabetes)
a. Chinese O O
b. Aboriginal/Torres Strait Islander O O
¢. Pacific Islander O O
d. Indian sub-continent O O
6. Have any of your close male relatives had pros- O O
tate cancer before the age of 60?7
Please think about your father, sons and brothers.
7. Have any of your close female relatives had O O

ovarian cancer?

Please think about your mother, daughters and
sisters.

Items Yes No Items Yes No
1. Do you think that there are any conditions or O O 8. Have any of your close relatives had melanoma? O O
|I|ne§?e.s which run in your family? If so, please Please think about your parents, children,
specity: brothers and sisters.
9. Have any of your close relatives had breast O O
cancer before the age of 507
2. Have any of your close relatives had heart o O Please think about your parents, children,
disease before the age of 60?7 brothers and sisters.
Please think about your parents, children, ]
brothers and sisters. 10. Do you have more than one relative on the same O O

side of the family who has had breast cancer?

Please think about your parents, children, broth-
ers, sisters, grandparents, aunts, uncles, nieces,
nephews and grandchildren.

11. Is your family of Jewish ancestry? O O

(People from this background may be at increased
risk of breast cancer)

12. Have any of your close relatives had bowel cancer O O
before the age of 557

Please think about your parents, children,
brothers and sisters.

‘Bowel cancer’ is also known as colon cancer,
rectal cancer or cancer of the large bowel.

13. Do you have more than one relative on the same O O
side of the family who has had bowel cancer?

Please think about your parents, children, broth-
ers, sisters, grandparents, aunts, uncles, nieces,
nephews and grandchildren.

14. Do you have more than one relative on the same O O
side of the family who has had any type of cancer?

Please think about your parents, children, broth-
ers, sisters, grandparents, aunts, uncles, nieces,
nephews and grandchildren.

15. Do you have more than one relative on the same O O
side of the family who has had any of the follow-
ing types of cancer?
Brain, kidney, thyroid, stomach, uterus/endome-
trial, pancreas.
Please think about your parents, children, broth-

ers, sisters, grandparents, aunts, uncles, nieces,
nephews and grandchildren.

account for small sample sizes in some of the cells.
Receiver operating characteristic (ROC) curves using
multiple logistic regression analysis were generated to
test combinations of questions that identified increased
risk of any condition using SPSS version 18 (SPSS Inc).
Values are reported below as percent (95% CI).

Sample Size

On the basis of published estimates, we expected that
40% of the population would be at increased risk for 1
of the studied conditions.'*'> A sample of 500 allowed
us to estimate sensitivity of 90% and specificity 80%

with 95% confidence intervals of 85.8% to 94.2% and
75.5% to 84.5%, respectively.

RESULTS

Participants

We sent 11,899 invitation letters between May 2008
and December 2010; 530 were returned to sender,
whereas 604 produced expressions of interest (adjusted
response rate = 5.3%). Of these responders, 19 individ-
uals were ineligible because of age, 17 withdrew, and
42 were lost to follow-up.
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A total of 526 participants formally consented and risk for each condition; 51.5% of participants were at
completed the FHQ and reference standard pedigree increased risk for at least 1 condition.
assessment. Their mean age was 40.1 years (SD 7.5);
77% were female, 74% were married or cohabiting, FHQ Performance
and 57% had a university degree or equivalent. Most Tables 2 and 3 report the estimates of sensitivity and
(96%) reported themselves to be either Oceanic or specificity to detect increased risk for conditions appli-
of European ethnicity; 3 (0.6%) participants identi- cable to both sexes and for conditions that are sex-spe-
fied themselves as Aboriginal or Torres Strait [slander, cific, respectively. The generic family history question
3 Chinese, 3 Indian, 4 (0.8%) Jewish, 4 South East (question 1) performed poorly; the high sensitivity was
Asian, and 1 (0.2%) Maori. We were unable to obtain countered by low specificity for all conditions. There
data on the demographics of nonresponders because were too few participants from the relevant ethnic
of ethical restrictions; available data for 5 of the 6 backgrounds to assess the performance of the ethnicity-

recruiting practices showed that 42.9% of all patients related questions. Performance of the FHQ for identify-
were female. Table 1 shows the prevalence of increased  ing increased risk of specific conditions is detailed below.

Table 1. Prevalence of Increased Risk of Study Conditions According to Reference Standard Risk
Assessment

Type 2 Heart Breast Ovarian Colorectal Prostate
Measure Diabetes Disease Cancer Cancer Cancer Cancer Melanoma
Number excluded because of personal his- 3 6 6 1 0 0 7
tory of condition
Number excluded because of ineligible sex n/a n/a 120 120 n/a 400 n/a
Sample size for analysis of increased risk, No. 520 523 400 405 526 120 519
Prevalence of increased risk according to 120 (23.1) 87 (16.6) 37 (9.3) 28 (6.9) 34 (6.5) 6 (5.0) 54 (10.4)

3-generation pedigree analysis,® No. (%)

n/a = not applicable.

2 Prevalence of increased risk of at least 1 condition was 51.5% (263 of 511) after excluding patients with a personal history of any condition.

Table 2. Sensitivity and Specificity of Questions for Detecting Increased Risk of Conditions Applicable
to Both Sexes

Heart Disease Type 2 Diabetes Melanoma Colorectal Cancer
Question Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
1 95 (80/84) 15 (62/420)° 92 (106/115) 5(57/386)° 91 (48/53) 14 (61/387) 90 (28/31) 13 (63/476)
2 88 (76/86)° 81 (352/434)* 44 (52/119) 3(290/398)* 26 (14/40) 69 (318/462) 5 (12/34) 70 (341/489)
3a 0 (0/83) 97 (398/412) 4 (5/113) 8 (370/379) 0 (0/52) 97 (425/439) 3 (1/32) 97 (453/466)
3b 0 (0/82) 99 (399/400) 0 (0/108) 9 (370/371) 0 (0/52) 99 (425/426) 0 (0/32) 99 (452/453)
4 47 (41/87)° 66 (286/434)* 92 (111/120) 81(322/398)° 33 (18/54) 64 (295/463) 62 (21/34) 66 (322/490)
5a 1(1/82) 98 (403/410) 5 (5/111) 9 (375/378)* 0 (0/53) 98 (427/435) 3(1/31) 98 (457/464)
5b 2 (2/81)° 99 (407/408)* 3 (3/109)2 100 (377/377)° 0 (0/53) 99 (429/432) 0 (0/31) 99 (458/461)
5¢ 1(1/82) 99 (406/409) 3 (3/110) 9 (377/378¢ 0 (0/53) 99 (430/434) 3(1/32) 99 (459/462)
5d 2 (2/80) 98 (404/411) 4 (4/111) 9 (373/378) 0 (0/53) 98 (426/435) 0 (0/31) 98 (455/464)
6 0 (8/86) 97 (415/430) 6 (7/120) 6 (376/393) 4 (2/54) 6 (438/458) 3 (1/33) 95 (463/486)
7 8 (7/87) 05 (409/429) 8 (9/118) 5 (376/395) 2 (1/53) 04 (432/459) 12 (4/34) 95 (461/485)
8 21 (18/86) 74 (318/429) 24 (29/119) 5(294/393) 94 (51/54) 84 (383/457)° 32 (11/34) 75 (365/484)
9 8 (7/87) 90 (384/429) 16 (19/117) 2 (363/396)° 13 (7/53) 0 (413/459) 12 (4/34) 90 (436/485)
10 13 (11/85) 90 (388/432) 13 (15/103) 0(356/396) 13 (7/54) 89 (410/459) 6 (2/34) 89 (432/486)
1 6 (5/87) 96 (416/432) 2 (3/120) 2 (334/467) 6 (3/54) 96 (443/461) 3 (1/34) 96 (468/488)
12 10 (9/86) 93 (399/428) 8 (9/118) 3 (364/393) 7 (4/54) 03 (422/456) 44 (15/34) 95 (460/483)?
13 7 (6/85) 93 (400/431) 7 (8/118) (366/395) 2 (1/53) 92 (423/459) 53 (18/34) 96 (466/485)
14 56 (49/87) 45 (193/429) 53 (63/118) 4 (175/395) 72 (39/54) 47 (396/456)° 82 (28/34) 47 (226/485)
15 11 (9/85) 86 (370/429) 11 (13/118) 6 (338/393) 17 (9/54) 7 (396/456) 29 (10/34) 88 (424/483)°

Notes: Values are expressed as percent (numerator/denominator); within each cell, top values are for sensitivity and bottom values are for specificity.

2 Questions significantly associated with increased risk in univariate analysis.
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Table 3. Sensitivity and Specificity of Questions for Detecting Increased Risk for Sex-Specific Conditions
Prostate Cancer Ovarian Cancer Female Breast Cancer
Question Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
1 67 (4/6) 18 (20/112) 89 (25/28) 11 (41/360) 100 (37/37)® 12 (43/346)*
2 0 (0/6) 73 (83/113) 36 (10/28) 68 (255/375) 41 (15/37) 69 (248/361)
3a 0 (0/5) 95 (102/107) 0 (0/26) 97 (350/359 0 (0/35) 97 (336/345)
3b 0 (0/5) 100 (103/103) 0 (0/26) 99 (349/350) 0 (0/34) 99 (336/337)
4 17 (1/6) 70 (80/114) 36 (10/28) 62 (231/375) 49 (18/37) 63 (227/361)
5a 0 (0/5) 100 (107/107) 4 (1127) 98 (348/355) 3 (1/36) 98 (334/341)
5b 0 (0/5) 99 (106/107) 0 (0/27) 995 (350/352) 0 (0/36) 99 (336/338)
5¢ 0 (0/5) 99 (107/108) 0 (0/27) 99 (350/353) 0 (0/36) 99 (336/339)
5d 17 (1/6) 97 (105/108) 0 (0/27) 99 (348/353) 3 (1/36) 99 (335/339)
83 (5/6)° 98 (112/114) 4 (1/27) 96 (354/370) 3 (1/36) 96 (341/357)
17 (1/6) 96 (109/114) 46 (13/28)° 98 (361/370)° 22 (8/37) 96 (342/356)°
8 50 (3/6) 72 (82/114) 18 (5/28) 76 (279/369) 31 (11/36) 77 (273/356)
0 (0/6) 96 (108/113) 18 (5/28) 88 (328/371) 65 (24/37)* 94 (336/358)°
10 17 (1/6) 94 (107/114) 43 (12/28)° 90 (335/371)° 67 (24/36) 94 (337/358)°
11 0 (0/6) 96 (109/113) 7 (2127) 96 (360/375) 0 (0/36) 95 (344/361)
12 0 (0/6) 93 (106/114) 7 (2/28) 92 (340/368) 11 (4/35) 93 (330/356)
13 0 (0/6) 94 (107/114) 11 (3/28) 93 (343/370) 11 (4/37) 93 (330/356)
14 50 (3/6) 49 (55/113) 82 (23/28) 45 (168/371) 84 (31/37)* 47 (166/357)
15 17 (1/6) 87 (99/114) 18 (5/28) 87 (320/368) 22 (8/37) 87 (309/354)
Notes: Values are expressed as percent (numerator/denominator).
2 Questions significantly associated with increased risk in univariate analysis.
Heart Disease Melanoma

In univariate analyses, questions 2, 1, 4, 6, and 5b were
associated with increased risk of heart disease, pre-
sented in decreasing order of strength of association.
These questions were therefore included in subsequent
multivariate analyses. Question 2 was the most closely
associated predictor for increased risk of heart disease,
with sensitivity of 88% (67%-85%) and specificity of
81% (77%-85%), and questions 1, 4, 5b, and 6 were

no longer significantly predictive after accounting for
question 2. In this population with a prevalence of
increased risk of heart disease of 16.6%, question 2 had
a positive predictive value (PPV) of 48% (40%-56%)
and false-positive rate (FPR) of 3% (1%-5%).

Type 2 Diabetes

In univariate analyses questions 4, 2, 5b, 5a, 9, 5¢, and
1 were associated with increased risk of type 2 dia-
betes, presented in order of strength of association.
These questions were therefore included in subsequent
multivariate analyses. Question 4 was the most closely
associated predictor for increased risk of diabetes, with
sensitivity of 92% (86%-97%) and specificity of 81%
(77%-85%); the other questions were no longer sig-
nificantly predictive after accounting for question 4. In
this population with a prevalence of increased risk of
type 2 diabetes of 23%, question 4 had a PPV of 59%
(52%-66%) and FPR of 3% (1%-5%).

In univariate analyses, questions 8 and 14 were asso-
ciated with increased risk of melanoma and were
included in subsequent multivariate analyses. Ques-
tion 8 was the most closely associated predictor of
increased risk of melanoma with a sensitivity of 94%
(85%-99%) and a specificity of 84% (80%-87%);
question 14 was no longer predictive after account-
ing for question 8. In this population with a preva-
lence of increased risk of melanoma of 10%, question
8 had a PPV of 41% (32%-50%) and an FPR of 1%
(0.01%-2%).

Colorectal Cancer

In univariate analyses, questions 13, 12, 14, 4, and 15
were associated with increased risk of colorectal can-
cer, presented in order of strength of association, and
were included in subsequent multivariate analyses.
Questions 13 alone performed well, with sensitivity of
53% (35%-70%) and specificity of 96% (94%-98%), as
did question 12, with sensitivity of 44% (27%-62%)
and specificity of 95% (93%-97%). By combining ques-
tions 12 and 13 (through a yes response to either), we
obtained a higher sensitivity of 76% (59%-89%) and
specificity of 92% (90%-95%). In this population with
a prevalence of increased risk of colorectal cancer of
6.5%, the combination of questions 12 and 13 had a
PPV of 41% (29%-54%) and FPR of 2% (1%-3%).
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Table 4. Performance Characteristics of Questions Associated With Increased Risk of Breast Cancer

Question Sensitivity Specificity Positive Predictive Value False-Positive Rate?
10 670 (24/36) [49-81] 94 (337/358) [91-96] 53b (24/45) [38-68] 30 (12/349) [2-6]

9 65° (24/37) [47-80] 94 (336/358) [91-96] 520 (24/46) [37-67] 4 (13/349) [2-6]

7 22 (8/37) [10-38] 96P (342/356) [94-98] 36° (8/22) [17-59] 80 (29/371) [5-11]
7or9or 10 95 (35/37) [82-99]° 86 (308/358) [82-89]° 41 (35/85) [31-52]° 1(2/310) [0.1-2]

9 and 10 86° (32/37) [71-95] 90° (321/358) [86-93] 46° (32/69) [34-59] 20 (5/326) [1-4]

Notes: Values are expressed as percent (numerator/denominator) [95% Cl].

2 Calculated as 1 — negative predictive value.

b Questions or combinations of questions significantly associated with increased risk in univariate analysis.

Prostate Cancer
Only question 6 was significantly
associated with increased risk of

Figure 2. Receiver operating characteristic curve for combination
of 9 questions to identify increased risk for any condition.

prostate cancer, with 83% sensitivity 1.0
(36%-99%) and 98% specificity (94%-
99%). In this population with a 5%
prevalence of increased risk of pros-
tate cancer in men, question 6 had a
PPV of 71% (29%-96%) and FPR of
1% (0.1%-5%).

0.8

Ovarian Cancer 0.6
In univariate analyses, questions 7, 10,
and 14 were associated with increased
risk of ovarian cancer, presented in
order of strength of association, and
were included in subsequent multi-
variate analyses. Questions 7 alone
performed well, with sensitivity of
46% (28%-66%) and specificity of
98% (96%-99%), as did question 10,
with sensitivity of 43% (24%-63%)
and specificity of 90% (87%-93%).

Sensitivity

0.4

0.2 H

By combining questions 7 and 10 0.0
(through a yes response to either), we 0.0
obtained a higher sensitivity of 79%

T T T T
0.2 0.4 0.6 0.8 1.0

1 —Specificity

(59%-92%) with little loss of specific-

Notes: Combination was of questions 2, 4, 6, 7, 8, 9, 10, 12, and 13.

ity at 88% (84%-91%). In this popula-
tion with a prevalence of increased
risk of ovarian cancer of 6.9%, the combination of
questions 7 and 10 had a PPV of 33% (22%-46%) and
FPR of 2% (0.7%-4%).

Breast Cancer

In univariate analyses, questions 10, 9, 7, 14, and 1
were associated with increased risk of breast cancer,
presented in order of strength of association, and were
included in subsequent multivariate analyses. Table 4
shows the performance characteristics of individual
and combinations of these questions. The combina-
tion of questions 7, 9, and 10 (yes response to any) was

most significantly predictive. In this population with a
prevalence of increased risk of breast cancer of 9.3%,
these 3 questions combined had a PPV of 41% (31%-
52%) and FPR of 1% (0.1%-2%).

Any Study Condition

We were interested in the accuracy of the FHQ to
identify patients who were potentially at increased risk
for any condition who, in practice, would thearefore
require a more detailed assessment of their risk.

Figure 2 presents the ROC curve for the combina-
tion of 9 questions (questions 2, 4, 6, 7, 8, 9, 10, 12,

ANNALS OF FAMILY MEDICINE «+ WWW.ANNFAMMED.ORG *+ VOL. 12, NO. 3 +* MAY/JUNE 2014

~e



WWW.ANNFAMMED.ORG

FAMILY HISTORY SCREENING QUESTIONNAIRE

Figure 3. Final family health screening questionnaire.

This study took place in 6
general practices representing

sisters who are either living or dead.

Items

This risk assessment focuses on your close relatives including parents, children, brothers and

inner and outer metropolitan
Perth with a range of socioeco-
nomic backgrounds based on

bypass surgery.

Have any of your close relatives had heart disease before the age of 60?
'Heart disease’ includes cardiovascular disease, heart attack, angina and

Have any of your close relatives had diabetes?

‘Diabetes’ is also known as type 2 diabetes or non-insulin dependent diabetes

Do you have any close relatives who have had melanoma?

Have any of your close relatives had bowel cancer before the age of 55?

Yes No SEIFA (Socio-Economic Indexes
o o for Areas) deciles of relative dis-
advantage.' The study was con-
ducted and is reported according
o O to STARD (Standards for Report-
ing of Diagnostic Accuracy)
criteria for studies of diagnostic
O O
accuracy. One of the strengths of
o O our study was the ability to iden-

bowel cancer at any age?

uncles, nieces, nephews and grandchildren.

Do you have more than one relative on the same side of the family who has had O O

Please think about your parents, children, brothers, sisters, grandparents, aunts,

tify combinations of questions
that perform better than single
items to ascertain increased risk.

No previous FHQ has been vali-

dated in this way.

had breast cancer at any age?

uncles, nieces, nephews and grandchildren.

Please think about your parents, children, brothers, sisters, grandparents, aunts,

Have any of your close male relatives had prostate cancer before the age of 607 O O .
Yoy P K The most important study
Have any of your close female relatives had ovarian cancer? O O limitation is the poor accrual
rate of 5%. This is a common
Have any of your close relatives had breast cancer before the age of 50?7 O O problem for screening stud-
ies in primar re where an
Do you have more than one relative on the same side of your family who has O O ¢ 1h primary care where a

initial letter of invitation from
the practice is deemed the most
ethically acceptable approach.

and 13) to detect increased risk of any condition. The
area under curve was 84.6% (81.1%-88.1%), based on
241 out of 478 participants being at increased risk.

Use of this set of questions provided 95% sensitivity
(92%-98%) and 54% specificity (48%-60%) to identify
a patient at increased risk of any condition. The com-
bination had sensitivity of 92% (84%-99%) and 96%
(93%-99%) for the 5 and 6 conditions applicable to
men and women, respectively. The specificity was 63%
(28%-52%) for men and 49% (42%-56%) for women.
The PPVs were 67% (56%-78%) and 68% (63%-73%)
and the FPRs were 9% (0.5%-17%) and 9% (3%-15%)
for men and women, respectively. Figure 3 presents the
final short-version FHQ containing the 9 questions.

DISCUSSION

This is the first study to validate an FHQ against

a reference standard pedigree for use in Australian
primary care. We have shown that a set of 9 simple
questions can accurately screen for increased risk of 7
common, potentially preventable, serious conditions.
This tool could be applied to identify populations in
primary care who could benefit from more detailed
assessment and discussion of their disease risk and its
management.

[t also reflects a commonly used
approach in clinical practice to invite patients to
attend for disease screening, whereby a reminder let-
ter would not necessarily be considered routine. We
were recruiting middle-aged adults who likely have
competing work and family commitments and for
whom invitation to attend for a detailed discussion
of their family history may not have seemed relevant.
Our sample was therefore biased toward well-educated
white women in their 40s. A similar recruitment bias
was observed in the US Family Healthware Impact
Trial of electronic family history assessment in pri-
mary care.'” Our sample was probably more likely to
have concerns about their family medical history and
therefore chose to enter the study. It is possible that
similar response biases would operate in clinical prac-
tice, so our sample may in fact be reasonably repre-
sentative of patients who would complete an FHQ in
general practice if recruited in the same way.

The prevalence of increased risk of any condition
in our study population was 51.5%. This value should
be compared with the Family Healthware Trial preva-
lence of increased risk of 82%, even though it covered
a narrower range of cancers than our study.'” This dif-
ference may reflect a greater recruitment bias in their
population or less stringent disease risk criteria. The
effect of higher prevalence of increased risk in our
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sample, compared with the general population, would
be to overestimate the PPV for items in our FHQ, but
such overestimation would not alter the estimates of
sensitivity, specificity, or area under the curve. We had
too few participants of relevant ethnic backgrounds to
measure the accuracy of the ethnicity-specific items

in our FHQ. A separate validation study in the United
Kingdom of our FHQ, but with a more restricted set
of conditions, found very similar estimates of diagnos-
tic accuracy, suggesting our findings are internally and
externally valid.'®

Previous systematic reviews of family history collec-
tion tools found that few have been developed specifi-
cally for primary care, and those that have tend to be
disease specific, predominantly relating to cancer.'""’
No brief tool has been developed to cover a range of
conditions in primary care that has been validated to
the same extent as ours. Qureshi et al?° validated a
longer, more complex FHQ in primary care and found
reasonable agreement with a structured genetic inter-
view to identify increased risk (k = 0.52). The National
Institutes of Health State-of-the-Science conference on
family history and improving health identified the need
to build further evidence on methods to systematically
collect and use family history information in primary
care.’ Our study provides important new evidence
on such a tool. We specifically chose to include only
conditions for which there was clear evidence for inter-
ventions aimed at those identified at increased risk. Of
note, the traditionally used open-ended question about
diseases running in the family (question 1 in our origi-
nal FHQ) performed poorly as a screening question.
We recognize that, in clinical practice, the family his-
tory is used to cover a much wider range of conditions
than those covered by our FHQ), and includes explor-
ing the psychosocial context of our patients. This use
of the family history should continue in primary care
alongside use of tools such as the FHQ to implement
evidence about tailored disease prevention.

Two key trials have recently reported evidence
about the clinical utility of family history risk assess-
ment in primary care. The Family Healthware Trial
found significant improvements in self-reported physi-
cal activity and fruit and vegetable intake after receipt
of tailored preventive recommendations based on their
family history.?' It failed to improve cancer screening
behaviors, but this negative result was probably due
to a ceiling effect given that only 5 participants were
eligible for additional screening.?> The ADDFAM Trial
(Added Value of Family History in CVD Risk Assess-
ment) in the United Kingdom found an important ben-
efit of systematically adding family history screening
to cardiovascular risk assessment using a family history
collection tool.?® This intervention led to a 41% rela-

tive increase in identification of people at increased
cardiovascular disease risk, with associated significant
improvements in smoking status. Applying the FHQ
systematically in the context of a risk assessment clini-
cal service in primary care was acceptable with a 98%
completion rate. This finding suggests that response
rates to an FHQ can be dramatically improved in the
context of close integration with routine clinical ser-
vices in primary care.

The family history remains the most useful genetic
risk assessment tool for use in primary care. We have
demonstrated the accuracy of a short, simple family
history screening tool in primary care. In practice,
patients who screen positive would require a further
assessment of their risk, including obtaining a more
detailed pedigree. This process would identify those
who were accurately identified at increased risk, and
enable the development of a tailored disease preven-
tion management plan, incorporating additional disease
screening, lifestyle advice, and, for some, referral to a
clinical genetics service.

The challenge now is how best to implement the
systematic application of the FHQ in clinical prac-
tice.?* Further work is required to understand the
feasibility of its implementation into routine practice
including, for example, electronic versions of the tool
that can integrate with the electronic health record.
More active engagement approaches are needed to
increase the reach of the tool that do not rely simply
on patients responding to a letter. Future pragmatic
trials should apply the methods of implementation sci-
ence, which evaluate relevance, feasibility, and impact
on care. In this way, we can identify strategies to pro-
mote adoption of the FHQ into routine practice if it is
proven to be a cost-effective intervention for tailored
disease prevention.?’

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.orgl/content/12/3/241.

Key words: family history; practice-based research; prevention; primary
care; questionnaires; risk assessment; screening
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