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Abstract Pilot study to evaluate whether the use of a

standardized questionnaire to document family history of

cancer improves identification of women who warrant

referral to cancer genetic services (CGS) for increased risk

of hereditary cancer, compared to their identification in

usual care. Prospective intervention study with historic

control group. Gynecology outpatient clinic, Maastricht

University Medical Centre, the Netherlands. The prospec-

tive intervention group consisted of new outpatients

between June 1 and August 1, 2011. The historic control

group consisted of new outpatients between May 1, 2009

and April 30, 2010. A standardized questionnaire based on

established referral criteria for hereditary breast/ovarian

cancer and Lynch syndrome was completed for the inter-

vention group. The referral rate in routine consultation,

based on non-standardized family history recording, was

determined retrospectively for the control group. The dif-

ference in referral rate between intervention and control

group, tested by Chi square test. In the control group, 8 of

3,036 women (0.26 %) were referred to CGS. In the

intervention group, 209 (42 %) of 500 screening ques-

tionnaires were completed. Nineteen women (9, 1 %) met

the referral guidelines, of which 5 were newly referred to

CGS (2, 4 %). Referral rates differed significantly

(p \ 0.001) between the two groups. This pilot study

shows that the routine use of a screening questionnaire may

improve detection and referral rate to CGS of individuals at

risk for hereditary cancer. Improving genetic literacy of

physicians and use of web-site questionnaires deserve

attention in future studies.
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Abbreviation

CGS Cancer genetic services

Introduction

Approximately 10 % of ovarian cancers occur as a mani-

festation of breast cancer susceptibility mutations in

BRCA1/2, and 2–5 % of endometrial cancers are due to

Lynch syndrome mutations. Lynch syndrome is an
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autosomal, dominantly inherited predisposition to cancer

resulting from germ-line mutations in the genes that regulate

DNA mismatch repair [1, 2]. The syndrome is further char-

acterized by malignancies at other sites including the gas-

trointestinal tract, the hepatobiliary system, and the urinary

tract. BRCA1/2 mutations confer a breast cancer risk of

45–85 % and an ovarian cancer risk of 10–46 % by the age of

70 [3]. Women with Lynch syndrome have a 42–60 % risk of

developing endometrial cancer and a 9–12 % risk of devel-

oping ovarian cancer by the age of 70 [3].

Identification of women with BRCA1/2 and/or DNA

mismatch repair gene mutations is important because, in

many cases, validated screening and risk reduction modali-

ties are available. An appropriate implementation of primary

screening for BRCA1/2 and/or mismatch repair gene muta-

tions in individuals would involve two steps: (1) assessment

of an individual’s risk of carrying a mutation based on per-

sonal and family history of cancer, and (2) genetic testing of

individuals whose risks exceed a certain threshold [4].

National and international guidelines exist for appropriate

referral of patients to cancer genetic services (CGS) [3].

A recent publication in this journal has shown that nearly

all doctors believe that it is their duty to inform individuals

at risk for hereditary cancer about the availability of genetic

counselling [5]. Their knowledge on the subject, however,

seems to be suboptimal. Indeed, the majority of patients do

not receive adequate familial cancer risk assessment.

Family history of cancer is often incompletely and inade-

quately recorded, or is not recorded at all, and referral

indications are not recognized [6–11]. Consequently,

patients at high risk for hereditary cancer syndromes are

often not identified. The use of a standardized screening

questionnaire in hospital care may improve detection and

referral rates of patients at risk for hereditary cancer syn-

dromes. Although several studies have shown the value of

questionnaires for identification of patients at high risk,

standardized screening questionnaires are lacking [12].

The objective of this pilot study was to assess whether

the use of a standardized screening questionnaire improves

referral rates to CGS for individuals at high risk for

BRCA1/2 and/or mismatch repair gene mutations in the

gynecology outpatient clinic.

Materials and methods

Study overview

This combined retrospective and prospective observational

study was performed at the gynecology outpatient clinic of

Maastricht University Medical Center in The Netherlands.

We examined referral rates to CGS among individuals

visiting the gynecology outpatient clinic. As detailed

herein, we assessed referral rates recommended by the

patients’ physician over two periods: (1) retrospectively,

before the introduction of a standard screening question-

naire, from May 1, 2009 until April 30, 2010, and (2)

prospectively, after the introduction of a standardized

screening questionnaire, from June 1 to August 1, 2011. As

the recording of personal and family history is a funda-

mental part of the medical history, the study was exempt

from Institutional Review Board approval.

Retrospective analysis

The overall number of outpatients was determined from

outpatient clinical records. The referral rate to CGS from

the gynecology outpatient clinic from May 1, 2009 until

April 30, 2010 was determined from CGS records at the

Department of Clinical Genetics.

Prospective analysis

A two-stage screening design was used. For the first stage,

health care providers at the clinic were asked to record a

family history of cancer for 500 new gynecologic outpa-

tients by the use of a standardized screening questionnaire,

which can be found in Fig. 1. In this questionnaire, Lynch

syndrome associated malignancies include carcinomas of

the colon, endometrium, ovaria, stomach, biliary tract,

small intestine, pancreas, ureter, pyelum of the kidney,

carcinomas and adenomas of sebaceous glands and brain

tumors. The screening questionnaire is based on national

guidelines for individual assessment of hereditary cancer

risk and the corresponding referral indications to CGS. The

applied guidelines can be found in Tables 1, 2 and can be

found online at http://www.stoet.nl/uploads/richtlijnen

boekje.pdf and http://www.oncoline.nl/richtlijn/doc/index.

php?type=pda&richtlijn_id=545. We aimed for the ques-

tionnaire to be compact and easy to use. For this reason, the

questionnaire was designed to provide a first global

assessment of a patient’s risk of carrying a BRCA1/2 or

DNA mismatch repair mutation. The questionnaire is fully

sensitive (all patients that meet referral guidelines are

identified), but additional information on family history can

be required in certain cases. The questionnaire indicates

when additional information is necessary. For the second

phase, all individuals who—according to the question-

naire—met the referral criteria or needed additional family

history recording, were scheduled for a telephone consul-

tation. Physicians were also instructed to schedule a tele-

phone appointment in cases of uncertainty about a cancer

type or the age of onset during the patient’s first visit.

Patients who were scheduled for a telephone consultation

were given a written document stating the types of cancer

relevant to our study prior to the actual consultation. These
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patients were asked to retrieve a complete family history of

these types of cancer. The purpose of this telephone con-

sultation was to verify the provided family history and to

obtain a more detailed personal and family history of

cancer if necessary, based on which the individual’s risk of

carrying BRCA1/2 and/or mismatch repair gene mutations

was estimated. Individuals who fulfilled referral criteria

were referred to CGS. Telephone consultations were con-

ducted by one of the authors (MK).

After the completion of the inclusion, the participating

physicians received an evaluation questionnaire, in which they

were asked for the most important reason for not completing

the screening questionnaire and whether or not they were

confident about their personal knowledge on CGS referral

criteria before the introduction of the screening questionnaire.

The primary outcome measure was the difference in

referral rates to CGS before and after the introduction of

the screening questionnaire.

Statistical analysis

SPSS, version 16.0 (SPSS Inc., Chicago, IL, USA) was

used for data analysis. Differences in proportions between

groups were calculated using standard Chi square tests.

Fig. 1 Screening questionnaire

Table 1 Criteria for referral to CGS for breast and ovarian cancer,

based on national referral criteria

Breast cancer Ovarian cancer

Breast cancer \35 years Ovarian/tubal cancer \50 years

(epithelial tumor)

Bilateral breast cancer, first tumor

\50 years

Ovarian/tubal cancer in two first

degree or one first degree and

one second degree family

members

Breast cancer \40 years, hormone

receptor triple negative

Breast cancer \50 years in two or

more first degree family

members

Breast cancer in three or more first

and second degree family

members, at least one tumor

\50 years

Breast cancer and ovarian/tubal cancer

in one or two family members,

at least one \50 years

Breast cancer in brother or father and breast

or ovarian cancer in female family member

Breast or ovarian cancer \50 years and prostate

cancer \60 years in another family member
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Results

Between May 1, 2009 and April 30, 2010, 3,036 women

visited the outpatient clinic and were retrospectively

included in the study. A review of the CGS records

revealed that eight (0.26 %) of 3,036 outpatients had been

referred to CGS for evaluation of a potential hereditary

gynecological cancer syndrome, based on the non-stan-

dardized family history of cancer that was taken by their

physician. Referral indications included a family history of

breast cancer in five women, a personal and family history

of breast cancer in one woman, a family history of breast

and ovarian cancer in one woman and a personal history of

ovarian cancer in one woman.

Between June 1 and August 1, 2011, a total of 500

screening questionnaires were handed out to the physicians

at the gynecology outpatient clinic. Of these, 209 (42 %)

questionnaires were completed by the physicians, and these

women were included in the prospective part of the study.

Table 3 shows the characteristics of the women for whom

the questionnaire was completed (n = 209), and those for

whom the questionnaire was not completed (n = 291). The

group of patients for whom the questionnaire was com-

pleted was characterized by higher mean age and higher

frequency of ovarian extirpation, breast cancer, cardio-

vascular disease, and previous pregnancy. A history of

gastrointestinal disease was more common in women for

whom the questionnaire was not completed, as compared

with their counterparts.

Table 2 Criteria for referral to CGS for Lynch syndrome associated

cancer, based on revised Bethesda and MIPA referral criteria

Healthy patient or patient with MSI negative colorectal cancer and

Colorectal cancer or endometrial cancer\50 years in first degree

family member

Colorectal cancer or other Lynch syndrome associated cancer in

three or more first or second degree family members, all

\70 years

Mismatch repair gene mutation in family

Patient with colorectal cancer and

\50 years

Colorectal cancer or other Lynch syndrome associated cancer in

a first degree family member, at least one \50 years

A second colorectal cancer in the same patient \70 years

Another Lynch syndrome associated cancer \70 years

Colorectal cancer or another Lynch syndrome associated cancer

in two or more first or second degree family members, all

\70 years

Patient with a colonic adenoma with high grade dysplasia

\40 years

Patient with endometrial cancer \50 years

Table 3 Characteristics of the patients for whom the questionnaire

was completed (n = 209) and of patients for whom the questionnaire

was not completed (n = 291)

Questionnaire

completed

(n = 209)

Questionnaire

not completed

(n = 291)

P value

Age (years) 48.1 ± 18.6 42.3 ± 15.2 \0.01

BMI (kg/m2) 25.6 ± 5.4 27.1 ± 6.8 0.21

Obesity (BMI [30

kg/m2)

26 (20 %) 7 (24 %) 0.65

Smoking 40 (29 %) 17 (35 %) 0.42

Previous pregnancy 105 (71 %) 133 (58 %) 0.01

Reason for consultation

Suspected malignancy,

including

postmenopausal

bleeding

16 (8 %) 13 (5 %) 0.13

Proven malignancy 10 (5 %) 7 (2 %) 0.15

Abnormal cervical

cytology

5 (2 %) 9 (3 %) 0.64

Benign gynecological

disorders

145 (69 %) 207 (71 %) 0.67

Gynecological history

Premalignant

gynecological

disorders

19 (9 %) 17 (6 %) 0.17

Uterus extirpation 20 (10 %) 15 (5 %) 0.06

Adnex extirpation 9 (4 %) 4 (1 %) 0.04

Benign gynecological

disorders

34 (16 %) 61 (21 %) 0.19

Oncological history

Breast cancer 15 (7 %) 6 (2 %) \0.01

Ovarian cancer 3 (1 %) 1 (\ 1 %) 0.18

Endometrial cancer 4 (2 %) 1 (\ 1 %) 0.08

Other 15 (7 %) 11 (4 %) 0.09

General history

Cardiovascular disease 42 (20 %) 36 (12 %) 0.02

Diabetes 7 (3 %) 8 (3 %) 0.70

Endocrinological

disease

16 (8 %) 15 (5 %) 0.25

Auto-immune disease 10 (5 %) 12 (4 %) 0.72

Renal disease 4 (2 %) 8 (3 %) 0.55

Pulmonary disease 12 (6 %) 9 (3 %) 0.15

Gastro-enterological

disease

2 (1 %) 19 (7 %) \0.01

Contraception

Hormonal 54 (26 %) 70 (24 %) 0.65

Nonhormonal 13 (6 %) 8 (3 %) 0.06

Systemic hormonal

therapy

7 (4 %) 6 (2 %) 0.32

Systemic

immunosuppressant

therapy

6 (3 %) 5 (2 %) 0.36
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Additional telephone consultation was indicated for 24

of the 209 screened patients (11.5 %). A total of nineteen

(9, 1 %) women met the criteria for referral to CGS. Of

these, 14 had already undergone previous referral. Five

women (2.4 % of screened patients) were referred to CGS

as a result of this study. These five referrals were appro-

priate according to the established referral guidelines.

Referral indications for these patients included a family

history of breast cancer in two women, a personal history

of bilateral breast cancer in one woman, a family history of

colorectal carcinoma in one woman and a family history of

colorectal and ovarian carcinoma in one woman. The

referral rate was statistically different from the 0.26 %

referral rate that occurred during usual care (p \ 0.001).

Based on the evaluation questionnaires completed by the

participating physicians, the most important reason for not

completing the screening questionnaire was a lack of time

(67 % of responders). 14 % of the respondents was confi-

dent about his or her knowledge on its content.

Discussion

One of the most effective tools to identify individuals at

increased risk of cancer is to ascertain their personal and

family history of cancer. The importance of a careful

recording of family history of cancer for this purpose has

been stressed by both the Society of Gynecologic Oncol-

ogists and the American Medical Association [3, 13].

Individuals with increased familial risk should be referred

to CGS for genetic counseling and testing and should be

offered appropriate screening, as well as preventive and

therapeutic strategies. Unfortunately, recognition and

uptake of individuals at increased familial risk of cancer is

low, which may be due to suboptimal collection and

interpretation of family and personal history of cancer by

the patients’ health care providers. Our pilot study has

shown that the identification and referral of patients at risk

for hereditary cancer syndromes may be improved by the

use of a screening questionnaire for the personal and family

history of cancer.

Several studies have shown that a significant proportion

of the general and primary practice population meets the

family history referral criteria for BRCA1/2 or Lynch

syndrome mutations, with estimates ranging from 1.1 % up

to 6 % [14–16]. However, there is evidence that the

majority of patients do not receive adequate familial cancer

risk assessment in the primary practice setting, and patients

at risk are missed [9, 11]. Although primary care clinicians

are often the first (or the only) providers to initiate col-

lection of family medical history and are an important

source of referral for cancer screening, other physicians

have the same responsibility. However, cancer risk

assessment appears to be suboptimal in many fields of

hospital care [6–8, 10].

For this pilot study, we concentrated on risk assessment

for BRCA1/2 and/or DNA mismatch repair gene mutations

in a hospital setting. Our results indicate that the majority

of patients visiting a gynecology outpatient clinic may not

receive adequate familial cancer risk assessment for

BRCA1/2 and/or mismatch repair gene mutations, sup-

porting the suggestion that familial cancer risk assessment

is suboptimal. The use of a standardized screening ques-

tionnaire for personal and family history of cancer

improved the detection of individuals at high risk of

BRCA1/2 and/or mismatch repair gene mutations in our

study population. The referral rate to CGS among screened

patients after introduction of the standardized questionnaire

(2.4 %) proved to be comparable to the prevalence of a

family history that meets CGS referral criteria reported in

the literature (1.1–6 %). However, a significant proportion

of the distributed questionnaires were not completed. A

lack of time to complete the questionnaires was the main

reason reported by physicians participating in this study

(67 % of responders). This important impediment to an

adequate evaluation of an individual’s familial cancer risk

could possibly be countered by offering patients a stan-

dardized questionnaire to fill in themselves before the ini-

tial and/or routine visits. Another solution could be found

in a web-based medical record system designed for this

purpose, which would alert physicians when patients meet

the criteria for referral to CGS. An advantage of this

strategy is that these systems can be updated periodically.

This is important, as family history of cancer may change

over time, thereby also changing the indication for referral

to CGS [17]. Another important barrier to the recording of

family history reported by the participating physicians is a

lack of knowledge of CGS referral criteria: although all

physicians were aware of the existing CGS referral

guidelines, only 14 % of the respondents was completely

confident about his or her knowledge on its content. These

results are consistent with reports by other authors, and

indicate that a greater awareness of the importance of

family history recording and increased knowledge of CGS

referral guidelines among physicians are also necessary to

improve the identification of patients at risk [18–20]. This

study aims to contribute to this awareness of family history

recording and provides a tool for the identification of

patients at risk.

The subject of population screening for hereditary can-

cer syndromes has raised significant debate, in which the

emotional burden for patients is often addressed. However,

previous studies show that genetic counseling and testing

does not lead to an increase in psychological distress in

most patients [21–23]. Furthermore, Ackermann et al. [24]

have shown that the majority of the female population with

A family history questionnaire improves detection of women
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a positive family history for breast and gynecological

cancers accepts genetic testing: 85 % would consider

testing for breast cancer and 77.8 % for gynecological

cancer. Durfy et al. [25] found that 79–94 % of women

with a positive family history of breast cancer would want

to know if they had a gene mutation that increases their risk

of developing breast cancer. None of the patients in our

study refused cooperation or referral and none expressed a

negative opinion about the proceedings.

One might argue that the scope of family history-based

screening for hereditary cancer syndromes should be wider

than the percentage of the population that visits a physi-

cian. After all, women visiting a gynecology outpatient

clinic account for only a small proportion of all individuals

at risk for BRCA1/2 and mismatch repair gene syndromes.

Furthermore, there are other hereditary cancer syndromes

for which screening could be applied. The general public

appears to be developing an increasing interest in a variety

of health-related subjects, including cancer. This is reflec-

ted in the emergence of health information on the internet,

in social media, as described by the US Department of

Health and Human Services (http://www.health.gov/com

munication/ehealth/ehealthtools/pdf/ehealthreport.pdf) and

the Change Foundation (http://www.changefoundation.ca/

docs/socialmediatoolkit.pdf), and in applications on

smartphones [26]. Web-based risk calculators have already

been developed to make hereditary cancer screening tools

more widely available to the public. The ‘new media’

could enhance usage of these applications by increasing the

public’s awareness of their existence and importance. As

such, social networking sites like Facebook and Twitter

could play an important role in the identification of indi-

viduals at increased risk for cancer. Future research and

debate is needed to establish the desirability and benefits of

this application of hereditary cancer screening.

In this analysis, the referral rate after standardized risk

assessment may have been overestimated due to indication

bias. Although the main reason reported by physicians for not

completing the questionnaire was lack of time (67 % of

responders), the physicians’ a priori estimate of hereditary

cancer risk, based on medical history or other characteristics,

may have influenced the likelihood of completing the ques-

tionnaire for their patient. This is supported by some differ-

ences listed in Table 3. However, in the most extreme

scenario, the referral rate after standardized screening

approximates 1 % (five of 500 prospectively included

patients). This is still a four-fold increase in referral rate and,

potentially, detection rate when compared to common prac-

tice with non-standardized risk assessment (p \ 0.01).

Another limitation of this study may be its partially

retrospective design. However, we believe that retrospec-

tive evaluation was the best approach to study common

practice, because we assume that prospective data

collection would have increased awareness for the

recording of a family history of cancer among participating

physicians. This would have resulted in a biased estimate

of the referral rate in care as usual.

In summary, this pilot study found that detection of

patients at high risk for hereditary cancer syndromes based

on their personal and family history of cancer is suboptimal

in a secondary care setting and can be improved by using a

standardized questionnaire. The application of such

screening tools in a web-based medical system in hospital

settings and in social networking sites may further improve

the detection of individuals at high risk for hereditary

cancer syndromes. Although some previous studies have

shown satisfying results, the desirability, cost-effective-

ness, and practicalities of this type of screening need fur-

ther investigation.

With this study, we wish to stress the importance of

adequate family history recording. We wish to encourage

further research on this subject and contribute to the dis-

cussion on how and by whom family history recording

should take place.
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