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Introduction
Breast cancer is a life threatening disease that is increasingly common in the
Western world. In the Netherlands, one in every nine women will develop breast
cancer during her life [1]. In some families breast cancer seems to occur even more
frequently or women develop the disease at relatively young age. In such families a
genetic susceptibility for breast cancer may be the cause of an increased risk for
breast cancer. To learn more about the likelihood of this genetic susceptibility for
breast cancer, members of such families can request genetic counselling. The first
family member who requests genetic counselling (the proband) receives risk
estimates for herself and her relatives. When increased susceptibility for breast
cancer is suspected advice for surveillance and/or risk reducing options is given.

Hereditary breast
counselling

cancer

and

breast

cancer

genetic

Hereditary breast cancer
In 1994 and 1995 respectively, two breast cancer susceptibility genes, BRCA1 and
BRCA2, were identified, enabling genetic testing for a predisposition for breast
cancer [2]. An estimated 5-10% of all breast cancers can be attributed to an
autosomal dominant inherited defect. In 15-30% of patients from high risk families,
breast cancer is caused by a germline mutation. Patients carrying a mutation in the
BRCA1/2 genes have an elevated lifetime risk of 60-80% to develop breast cancer
and 5-60% to develop ovarian cancer [2-4]. In comparison, the population lifetime
risk for Dutch women to develop breast cancer is almost 13%, whereas this is 1.5%
for ovarian cancer [1]. Also, carriers of a BRCA1/2 mutation have an increased risk
of early onset of the disease and for developing multiple tumours [2]. For male
carriers of a BRCA2 gene mutation there is an increased risk for (early onset)
primary prostate cancer and a risk of 7% to develop breast cancer. Since the
mutation is inherited, it does not only affect the counselee, relatives also have an
increased risk for developing cancer. Following from Mendelian inheritance,
siblings and children of a carrier of a BRCA1/2 mutation have 50% chance to be
carrier themselves. Thus, being a carrier of a BRCA1/2 mutation greatly increases
the risk for breast and ovarian cancer of the carrier and her relatives.
BRCA1 and BRCA2 are not the only genes underlying susceptibility to breast
cancer. Additional, yet unidentified genes are expected to be related to the
susceptibility for breast cancer, but these are expected to be low penetrance breast
cancer genes [5]. Now that the human genome project completed the human genome
sequencing [6], identifying these still unknown genes underlying susceptibility to
disease represents a major goal of biomedical research. Until this goal is reached,
DNA-testing can demonstrate, but can never dismiss a hereditary susceptibility for
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breast cancer. In families with multiple women suffering from breast cancer at
relatively young age, detection rates of BRCA1/2 gene mutations are an estimated
15%. When no BRCA1/2 mutation is found, the risk estimation for individuals in
these families is based on pedigree data. Their risk for breast cancer mostly remains
elevated compared to the population risk, but not as high as the risks for carriers.
Breast cancer genetic counselling
Because of the high cancer risks for carriers of a BRCA gene mutation, DNA-testing
of the BRCA genes is embedded in genetic counselling [7]. Breast cancer genetic
counselling aims to educate individuals about their breast cancer risk in ways that
optimize risk management and increase personal control [8]. It comprises the
interpretation of family and medical histories to assess the chance of disease
occurrence or recurrence; education about breast cancer and heredity, DNA-testing,
surveillance, risk reducing options, and counselling to promote informed choices
and adaptation to the risk [9].
In most Western countries, breast cancer genetic counselling is covered for within
the health care system. In the Netherlands, it is covered in the basic health insurance.
In the Netherlands, cancer genetic counselling is offered at eight departments of
Medical Genetics, based at university hospitals and the familial cancer clinic of the
Netherlands Cancer Institute. These departments additionally offer cancer genetic
counselling consultations at community hospitals [10]. Both clinical geneticists and
genetic counsellors provide breast cancer genetic counselling. There is a consensus
among studies that genetic counselling does not pose major mental health risks, but
there are vulnerable subgroups who are at risk for high distress, e.g. those having
young children and having lost a relative to breast/ovarian cancer [11]. Professionals
from psychosocial disciplines offer psychosocial counselling when needed, either
upon counsellor referral or counselee request [7;12].
DNA-testing of the BRCA genes is only offered when the risk of carrying a
mutation in these genes is at least 10% [13;14]. Genetic testing must start with the
testing of DNA from an affected relative in order to identify the family specific
mutation (mutation detection). For this purpose, a blood sample is drawn. When the
proband counselee is unaffected, an affected relative should thus be requested for
cooperation. In the Netherlands, in about 66% of breast cancer genetic counselling
consultations there is an indication for performing a DNA-test of the BRCA1/2
genes in the probands or an affected relative [15]. DNA-testing currently takes
approximately three to four months.
Breast cancer genetic counselling generally consists of two visits [16]. This thesis
focuses on the first visit only. The first visit is mainly educative; counsellors explain
the prevalence, indicators and inheritance of hereditary breast cancer and
possibilities for DNA-testing [17]. The counsellor assesses indicators of hereditary

9

Chapter 1

breast cancer in the patient’s medical history (e.g. young age at diagnosis, multiple
primary tumours) and family medical history (e.g. number of affected relatives). If
hereditary cancer is unlikely the counselee does not receive an indication for DNAtesting in their family. Therefore, their first visit is mostly also their final visit.
These counselees receive a pedigree-based risk estimate and advice about whether
surveillance is necessary in this first and final visit. If hereditary breast cancer is
suspected after the evaluation of the pedigree, DNA-testing is offered to the
counselee or to an affected family member and a follow-up visit will allow for
discussion of DNA-test results.

Public awareness of hereditary cancers
Due to the media coverage of the human genome project and, more specifically, of
the identification of the BRCA1/2 genes, public awareness of hereditary breast
cancer has continued to increase in the last decade. However, studies of the Dutch
general public show that many people lack basic genetic knowledge [18;19]. And
more than half of them (57%) was aware of their low levels of understanding [18].
Especially older people, those with low educational level and males had little
genetic knowledge. A focus group study shows that participants had various
misconceptions and demonstrated little interest in biological genetic information
[20]. They found it difficult to distinguish cancer from genetic cancer since in both
cases the cause was related to cell problems. However, the great majority expected
great benefits of genetics for medical practice, such as an increasing use of genetic
aspects of disease for diagnosis or prevention [18]. Some expectations were
unrealistic, such as indicating the exact risk for a disease [21]. Cancer patients did
not possess more genetic knowledge than the general public [22] and patients’
perceived knowledge did not increase over time [23]. Patients did see a need to level
up their understanding and preferred to receive genetic information from their GP.
Thus, the media coverage of the advances in genomics may have led lay people to
hold unrealistic beliefs about the achievements of medicine [21].
Counselees’ needs
Patients who have suffered from breast cancer often worry about the breast cancer
risk for their daughters, sisters and other relatives. Unaffected women who have
seen family members suffer from breast cancer might worry about their risk of
developing this disease and if one or more family members have died of the disease
they may fear for their own life. Even if people have not experienced breast cancer
themselves or in a close family member, the word cancer provokes feelings of
anxiety. Therefore, women might ask their GP or consultant for a referral to breast
cancer genetic counselling to get to know more about their risk and preventive
options. Others are referred after their GP or consultant discussed this possibility
with them. These referrals are not always accompanied with information about what
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to expect of cancer genetic counselling [24].
Consistent with the low levels of knowledge in both cancer patients and the general
public, proband counselees have unrealistic expectations of cancer genetic
counselling or do not know what to expect [24-27]. Many do not feel adequately
prepared for the counselling session and are disappointed with some aspects of the
counselling, e.g. not drawing blood for DNA-testing during the visit [26;28]. Major
concerns prior to counselling appeared to relate to: receiving information about their
own and
family members’ risk of developing breast cancer and preventive strategies; the
process of genetic counselling; and preferences concerning the interaction with the
counsellor. Receiving emotional support and discussing emotional aspects of
counselling were considered relatively less important [27]. Thus, counselees foster
unrealistic expectations and, up to now, little genetics information is being provided
within primary care or pre-visit to correct these unrealistic beliefs.

The breast cancer genetic counselling consultation:
life world meets the medical world
In terms of the theory of communicative action of Habermas [29], counselees’
worries and reasons to request genetic counselling are voiced from their ‘life world’,
i.e. voiced from their experiences and understanding of these experiences. With the
aim to help counselees to place their worry in a realistic perspective, counsellors
explain about hereditary breast cancer, using jargon, such as DNA and mutation
[30], and they communicate stochastic risks, which can never predict the future for
an individual. These risks and jargon constitute the language of the medical world,
the expertise of counsellors. Thus, while following guidelines and with the best
intentions, counsellors convey a biomedical message which may be less patientcentred [31]. Counselees might be unacquainted to this medical world [29]. These
two worlds meet in the first visit for breast cancer genetic counselling and
communication within this visit is challenged by the gap between the worlds, each
with their own language [32;33]. Because the world of medicine has more power
than the life world, often the voice of medicine unintentionally overrules the voice
of the life world. Although patients are expected to be more empowered, the
existence of a more equal relationship, with patients as active and critical
consumers, is not reflected in observational research of GP-patient communication
[34].
Both the counselee and counsellor as participants in the communication have goals
and convey and receive messages in the context of their attributes. Good
communication would thus involve each participant being clear about their
communication goals and subsequently feeling that these were addressed [35]. As
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the physician-patient relation is often not egalitarian, physicians often try to be
attentive to the patients concerns and to help them express these. In such patientcentred communication, physicians engage in elicitation, understanding and
validation of the counselee’s perspective, e.g. risk perception and expectations of the
counselling in order to reach a shared understanding of the counselee’s concern [36].
This facilitative communication style of the counsellor is consistent with the ideal of
non-directive counselling, which is widely understood to mean that the genetic
counsellor acts as an information provider and facilitator instead of a decision maker
[37]. For counselling to be non-directive and counselee-led counselees should share
their issues of concern and communicate according to their needs. However, as
counselees often do not know what will be considered relevant in genetic
counselling and lack sufficient background knowledge to formulate appropriate
questions, they often have a limited role in setting the agenda [38].
Goal-oriented communication
Communication should be evaluated based on the extent to which it serves goals of
both parties in the medical encounter [35;39]. A goal is the expression of each
participants’ needs [35;40]. These are firstly the goals of the counselee. Therefore,
needs related to the counselees’ goals within breast cancer genetic counselling are
the starting point for research of the process and outcomes of genetic counselling
[41]. The extent to which these needs are met should be included in evaluations of
interventions within cancer genetic counselling [42]. Secondly, these are the goals of
the genetic counsellor with the first visit. The first visit for breast cancer genetic
counselling should also be evaluated on the extent to which the counsellors’
communication is oriented to the goals of this visit. Although the goals of breast
cancer genetic counselling have been described [8;9], the goals of the first visit
alone are less clearly specified in research of its process and content [17].
Goal of the first visit for breast cancer genetic counselling
For the counsellor, the goal of the first visit is firstly to make an assessment of the
counselee’s risk of hereditary breast cancer and to decide whether there is an
indication for DNA-testing for the counselee or an affected family member [9].
After this risk assessment counselees do or do not receive an indication for DNAtesting and the goal of the remaining of the first visit differs based on that
distinction. If there is no indication and the counselee has a population risk or
slightly increased risk of breast cancer, the advice will be given that no surveillance
is needed, except for the national breast cancer screening program that offers biannual mammography starting at 50 years of age. The second goal of the first visit
for these counselees is therefore to reassure them.
If there is an indication of a DNA-test for the counselee or an affected family
member, the second goal of the visit is to make sure that the counselee can make an
informed decision whether she wants a DNA-test or whether she wants to ask an
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affected family member to undergo DNA-testing. For this purpose, education about
the procedure of DNA-testing, consequences of DNA-testing and communication
with family members is given, followed by counselling to promote an informed
choice [9].
Communication in the first cancer genetic counselling visit
In the first visits for breast cancer genetic counselling, counsellors direct the
communication and initiate the discussion of most of the topics [43]. The
counsellors’ agenda thus dominates the first breast cancer genetic counselling
consultations. Counselees do not appear to communicate readily in a manner that
reflects their pre-visit needs and take a passive role in the first consultations [28].
Counselees have a stronger psychosocial focus than counsellors, their utterances
concern emotional issues relatively more often than medical ones compared to
counsellors’ utterances [28]. Nonetheless, consultations have minimal dialogue
devoted to psychosocial issues [44]. Counsellors provide more psychosocial
information to counselees who are in greater need of emotional support, but do not
enquire further about counselees’ specific concerns [28]. In addition, eliciting
emotional concerns and facilitating communication are inconsistently present [45].
These findings have been reported in studies from the Netherlands [28], as well as in
studies from the USA [44] and Australia [46;47]. A recent review of the content and
process of genetic counselling confirms that providers speak more than clients and
that a large proportion of communication is biomedical rather than psychosocial
[17]. In sum, the first visits for breast cancer genetic counselling usually follow a
teaching model.
In addition, the content of these first visits appears to be relatively standard [28],
even though motives and medical (family history) characteristics of women
attending breast cancer genetic counselling vary widely [48]. Lobb et al. report that
counsellors do not adapt their counselling according to patients’ expectations or
anxiety [43] resulting in relatively standard consultations in which detailed
information is given. Also, counselees often do not respond to the risk information
that is provided and their understanding thus remains unclear [49]. When they do
respond, counsellors regularly help counselees to understand the information about
breast cancer risks, but they seldom build on the counselee’s perspective [50].
Communication during the genetic counselling could therefore be more tailored to
suit the individual situation of the counselee.

Outcomes of breast cancer genetic counselling
Regarding the effectiveness of complete sessions of cancer genetic counselling,
results demonstrate a pre- to post-visit increase in counselees’ psychological
wellbeing and decreased levels of cancer worry [51]. The initial consultation leads
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to more accurate knowledge about cancer and genetics [15;52] and perceived
personal control, and decreased anxiety and risk perceptions [15]. However,
consistently through the literature, studies report a post-visit marked overestimation
of risks relative to counsellors’ evaluations [53]. Decrease in anxiety and risk
perceptions is significantly more pronounced in unaffected compared to affected
counselees. Thus, whereas the first visit is generally effective, counselees afterwards
still overestimate their cancer risks.
Needs fulfilment
The majority of counselees was satisfied about the extent to which their needs are
addressed. However, about one-fifth is unsatisfied regarding the extent to which
emotional matters and their own cancer risk were discussed [15]. Both unaffected
and affected counselees struggle with these concerns about developing a first-time
or a recurrent cancer, and/or about emotional aspects of genetic counselling. Finally,
the better counselees perceive their needs to be fulfilled, the higher their perceived
personal control and lower their anxiety scores.
Recall
Recall is a prerequisite for improvement of risk perception, informed decision
making and compliance with given advice. In other words, when counselees do not
remember the information discussed in the consultation, they are unlikely to act
accordingly [54]. Kessels [55] shows that 40-80% of the medical information
presented by healthcare professionals is forgotten immediately by patients. The
greater the amount of information presented, the lower the proportion correctly
recalled. These effects are especially common in anxious patients [55]. In oncology,
studies found recall rates of 49% in general oncology visits assessed in telephone
interviews with probed recall [56] to 23% in consultations about chemotherapy with
elderly patients using prompted recall questions in a pencil paper questionnaire [54].
Only one small scale study (N=32) focuses on genetic counselees’ recall of the first
consultation for a range of disorders, which was estimated as 75% of the most
important items communicated [57]. The initial consultations for breast cancer
genetic counselling last for on average three quarters of an hour. Given that a
concentration span is maximum 20 minutes [58], one cannot expect counselees to
concentrate continuously. Additionally, recall of information that one has heard is
on average not more than 20% [58]. Counselee’s recall of these first visits is
therefore expected to be suboptimal.
Risk perception
Few studies to date have been able to identify ways to improve women’s risk
perception after counselling [47]. It has been acknowledged in the literature that risk
perception is not very open to change [15;53;59]. Small but uncontrollable risks of
genetic diseases do often evoke overestimation of risks [60;61]. Additionally, the
risk perception of cancer genetic counselees seems to be determined to a large extent
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by personal experiences of loss. Counselees who easily bring a risk to mind, for
example through personal experience with breast cancer in the family, may infer a
greater personal risk than people who do not [59]. Limited controllability and
seriousness of adverse outcomes could lead to fear and anxiety and thereby limit
acceptability of reassurance by a counsellor [60]. Also, individuals tend to simplify
genetic risk estimates in to a binary format (i.e., event will of will not happen) and
thus take short cuts when processing risk information [62]. Education alone is not
expected to result in improved risk perception accuracy. Several authors have
emphasized the importance of assessing the counselee’s risk perception and other a
priori beliefs and expectations before communicating risk information in order to
better follow on from counselees’ beliefs and check the counselee’s understanding
[50;63-65].
Perceived personal control
Despite the uncertain and uncontrollable character of the risk of (hereditary) breast
cancer, perceived personal control (PPC) is generally believed to be an important
resource for successful psychological adjustment [66]. Perceived control is the belief
held by an individual that he or she is able to determine or influence important
events or situations [67]. This sense of control might be challenged by the risk of
hereditary breast cancer, but information, decisional and emotional support from the
counsellor empower counselees giving a sense of control [68].

Communication as moderator of outcomes
To further examine the effectiveness of cancer genetic counselling, studies have
focused on the association between counsellor–counselee communication during the
initial visit and counselee outcomes. Results show that providing medical
information is related to various major pre-visit needs being perceived as better
fulfilled [69]. Longer visits are related to higher accurate knowledge, but also to
higher anxiety. Moreover, receiving more psychosocial information and seeing a
verbally more dominant counsellor are related to higher anxiety levels. Whereas
taking time to provide medical information does support knowledge gain, long
consultation in which the counsellor mainly talks and the counselee mainly listens
might result in increased anxiety.
Counselee participation and provision of counselee-specific
information
Important notions herein are, firstly, the counselee’s participation in the
consultation. Increased counselee talk in the consultation is shown to result in more
positive outcomes on recall and anxiety [17]. And secondly, the provision of more
counselee-specific or tailored information, which enhances recall and lowers
feelings of anxiety [17]. Tailored, as opposed to standard information is information
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which is adjusted to the family pedigree and needs of the individual counselee. The
more information about the risk for the individual counselee was communicated, the
more accurate counselees’ risk perceptions are. Also, the number of general risks
discussed is negatively associated with counselees' satisfaction about counselling
[50]. Therefore, risk communication may need to become more interactive,
including the elicitation and discussion of existing risk perceptions and knowledge
[70]. Additionally, higher levels of counsellor facilitation of understanding showed
positive results.
Central processing of information
These positive effects of providing tailored information and facilitating counselee
participation can be understood in the light of findings from neuropsychological
studies of learning, which indicate that to better retain information, it needs to be
processed elaborately in the brain, i.e. one has to attach meaning to it [58].
Participation of counselees in the consultation could increase recall of information
because talking instead of only listening activates more senses, which increases
elaborate processing [71]. Consequently, discussions have an averaged recall of 50%
compared to 10% recall of lectures [72]. Better recall could thus be obtained by
letting counselees talk more, e.g. to let them restate information in their own words
(paraphrase) or discuss what the information means to them. Second, shorter blocks
of information better fit the concentration span and are therefore more easily
processed and remembered [73]. If listening is followed by talking, the counselee
can formulate what the information means to her and can subsequently better focus
on the next block of information from the counsellor. Moreover, according to the
Elaboration Likelihood Model, the most effortful form of information processing
occurs from self-generation of arguments [74]. In line with this, cancer patients
show increased recall of information when they have asked more questions [75].
Increased tailoring of information can increase recall as people process information
more elaborately when the information is perceived to be of personal relevance [73].
Indeed, Ley [76] found that provision of specific rather than general
recommendations increased patients’ recall. Also, tailoring of information might
apply adjusting to prior levels of knowledge. Moreover, learning is most efficient if
the information is adjusted to the knowledge of the learner [77]. To accomplish this,
the counsellor should build on the counselee’s knowledge and beliefs and avoid
jargon [55]. Besides, when counselees are invited to share their risk perceptions,
counsellors are better able to react to these beliefs and correct these. If the counselee
is asked what a risk estimation means to her, this provides an opportunity to further
discuss the meaning and impact of the risk information [53]. For instance, it was
advised that counsellors address discrepancies between the counselees’ factual recall
and their subjective interpretation of the risk [65].
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Concluding, while counselee participation in the consultation can be viewed as an
end-in-itself: something with intrinsic values regardless of other outcomes [78], it
seems above all vital to improve recall. Therefore, Pieterse et al [28] suggest that
counselees may be advised to prepare for the visit by formulating their questions.

Increasing counselees’ participation
Many interventions to enable the health-provider communication have been studied.
Most of these interventions were training programs for health care providers. An
example of such an intervention in cancer genetic counselling is a training for
genetic counsellors about the communication of psychosocial consequences of
genetic testing [79]. However, effects of most communication training for
experienced physicians seem modest [79-81]. Due to their experience,
communication is partly habitual behaviour which is hard to change. It might
therefore be more effective to train cancer patients instead, as their communication
with doctors is less frequent and might therefore be more open to change [36].
Additionally, patients also have a responsibility for a proficient visit and they might
be interested in receiving support for optimizing their role in the communication.
Several interventions have been evaluated for the outcome of activating cancer
patients to take a greater role in clinical consultations [36], most consist of methods
to stimulate patients to ask questions. These interventions have not been applied yet
to breast cancer genetic counselling.
Lately, it has been acknowledged that patients also need education about the disease
and/or treatment in order to be able to participate more. This is consistent with
findings within cancer genetic counselling, as Hallowell et al. [26] found that
unfamiliarity with cancer genetic counselling inhibited counselees to formulate
questions in advance of their visit. Counselees can thus only become more active in
the consultation if they know what to expect of the counselling. Several studies
noted the need to offer preparatory information in advance to inform counselees of
what to expect [24;28;82].
Question prompt sheets
Question prompt sheets (QPS) are a feasible and effective intervention to increase
patient question asking [83;84]. A QPS provides patients with a list of questions
and/or open space to formulate their own questions in order to assist them to ask
these questions in the consultation. Meta-analyses show small, statistically
significantly increases in question asking and patients' satisfaction [85]. Patients
appear also to be more able to influence the content of the communication in the
consultation by introducing new subjects [86]. However, for proper use of the QPS
it is very important that the physician actively endorses this sheet at the start of the
consultation.
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Pre-visit education
From a didactical viewpoint, it is advisable to spread education over time, rather
than to give all information in the consultation [73]. This helps counselees to let the
information sink in. Provision of pre-visit written information might show increased
retention [87], because repetition of information increases retention [55;58]. By
enabling counselees to read about hereditary cancer in advance and to better prepare
for the counselling session, retention is expected to rise. A previous study by Green
et al. [88] showed counselees liked being educated by an interactive computer
program, because it allowed them to learn at their own pace, to use their time
efficiently and to avoid embarrassment. If counselees learn about breast cancer and
heredity pre-visit, education about inheritance and the process of genetic counselling
could become part of the preparation for the visit instead of part of the consultation.
Thereby, it could alleviate the strain of the extensive education that is often needed
to convey difficult genetic concepts in order to be able to decide on genetic testing
and understand the test results. Programs offering pre-visit information might thus
embody a way in which genetic counsellors can become more efficient without
compromising the quality of care [42;89].
Tailoring of written information
Whereas the counsellor tailors the information in the consultation to the counselee
using his or her communication skills, a computer can tailor written information to
the individual recipient by use of ‘if-then’ rules and based on counselee
characteristics from an assessment questionnaire. Computer-tailoring is the process
of creating individualized messages by adjusting the information to individual
characteristics to meet that person’s unique needs [90]. For instance, one might want
to give different information to counselees based on their age and whether they are
affected with breast cancer and the computer can provide each counselee with the
appropriate message.
There is a vast range of tailored health behaviour change interventions for
population risk individuals, which are mostly self-directed without major contact
with a health professional. These interventions are generally more effective than
generic information in terms of improving health behaviours [91]. For instance,
tailored interventions based on health behaviour change theories appear effective in
promoting mammography screening [92].
Computer-tailoring has scarcely been applied in patient education programs, but
seems to be a promising technique for this purpose [93]. Compared to generic
information, computer-tailored information contains less redundant information.
Consequently, it commands greater attention, is processed more intensively and is
perceived more positively by health consumers [94]. Earlier application of a leaflet
providing computer-tailored information about hereditary cancer shows increased
knowledge in the group receiving tailored versus the group receiving generic
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information. Additionally, it shows less over-estimation of the risk of being a
mutation carrier, which is important as the respondents of this study did not benefit
from an additional counselling session [95].
Delivery of interventions over the internet
Tailored interventions are increasingly delivered over the internet. Advantages for
developers are that computer-delivery simplifies the development of tailored
interventions [96] and allows for more complex tailoring [97]. Additionally,
computer delivery allows for more interactivity than the earlier generation
interventions that used leaflets or booklets [97]. Advantages for patients, and more
specifically counselees, are that the information that can be accessed from home and
at any time [89]. The access to the internet is hardly a barrier, as of 2009, 90% of the
Dutch households has internet access from their home [98]. Functional accessibility
is neither much of a barrier as most breast cancer patients already search the internet
for health related information, estimates are up to 71% in the Netherlands [99].
However, patients often find it difficult to find reliable information and to decide
whether it is applicable to them [99;100]. Moreover, they view their health care
professional as the most important source of information and prefer to receive
information from a website provided by their hospital [99]. The internet thus
provides possibilities for health care providers to provide counselees with reliable
and relevant information as to help them to prepare for their medical visit [89].
Computer-based programs have already shown promise as effective aids to
supplement counselling services, in the form of CD-rom [101-104] and video [105].
However, these programs are used directly prior to the visit, at the genetics centre.
Internet delivery enables counselees to access the information at home, some days
prior to the visit. This gives counselees more time to let the information sink in and
discuss the information with their spouse and/or relatives. Internet delivery of
education and activation interventions might therefore produce enhanced effects
compared to programs delivered directly pre-visit at the genetics centre.

The current study
Based on the literature of counselees’ needs, it is concluded that counselees may be
helped by receiving more information about the counselling process before their first
visit, and by preparing for the visit by formulating their questions [28]. Therefore,
within the current study a website is developed to inform counselees prior to their
first visit for breast cancer genetic counselling. This website is called E-info geneca.
It offers tailored information about the process of genetic counselling and hereditary
breast cancer to better prepare counselees for the counselling. Additionally,
counselees are asked to formulate their questions for the visit. This thesis focuses on
the development, process and intermediate effects of this website.
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Aims of the study
In the current study we aim to establish the effectiveness of web-based counseleetailored information plus question prompt. We designed an intervention to:
1) increase both counselees’ realistic expectations of breast cancer genetic
counselling and their pre-visit knowledge of breast cancer and heredity, and to partly
fulfil their information needs pre-visit
2) facilitate participation, i.e. counselee question asking and counsellors’ provision
of counselee-specific information during the visit.
3) to improve counselees’ information recall, knowledge, fulfilment of needs, risk
perception accuracy, perceived personal control and decrease levels of anxiety.
Intervention: E-info geneca
This intervention is developed by a multi-disciplinary team of clinical geneticists,
genetic counsellors, psychologists and counselees using recent brochures of the
Dutch Cancer Society and standard letters of the department of Medical Genetics of
the University Medical Center (UMC) Utrecht. The intervention comprises a
website with computer-tailored information and a request to formulate questions
prior to the first consultation, i.e. a QPS. The intervention is called E-info geneca as
to refer to information on the internet about hereditary (breast) cancer. The website
provides information about heredity of breast cancer, genetic counselling procedure,
surveillance and risk reducing options. The information is computer-tailored to
counselees’ personal situation and needs by adaptstion to e.g. the counselee’s age,
whether she is affected, whether she has children and her risk of being mutation
carrier (based on personal and family cancer history) (see figure 1.1). The amount of
information is tailored to whether the counselee preferred extensive or concise
information. This tailoring process produces different packages of pre-visit
information in content and extensiveness. We did not apply personalisation of
information, meaning that the counselee’s name was not used. The blank QPS is
presented upon closure of the website, when counselees are asked to write down
maximum five questions to be dealt with in the subsequent genetic counselling visit.
The counsellors received counselees’ questions in print at least half an hour before
the consultation. To tailor the counselling visit, counsellors are instructed to review
the prompted questions before the start of the visit and to invite the counselee at the
start of the consultation to ask any additional questions they may have.
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Figure 1.1

Computer-tailoring of information as applied in E-info geneca

Due to the provision of information about the counselling process, we expect that
counselees who have accessed E-info geneca will have more realistic expectations of
the counselling and more breast cancer knowledge. As a result of the QPS, endorsed
by the counsellor script inviting the counselee to ask any questions, we expect the
counselee to ask more questions during the consultation. As a consequence of the
counselee question asking, we expect that the consultation will better fulfil
counselees’ needs. Prior research shows that increased needs fulfilment leads to
increased perceived personal control and decreased anxiety levels [15]. According to
the Elaboration Likelihood Model we expect that increased counselee participation
within the consultation will lead to increased recall, because participation stimulates
active processing of information [74]. Moreover, we expect that an increase in recall
will enhance breast cancer knowledge and in combination with reduced anxiety, it
will enhance realistic risk perceptions.
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Research question
What are the effects of web-based tailored information with question prompt given
to counselees before the initial breast cancer genetic counselling visit on:
a. counselees’ expectations, pre-visit knowledge of breast cancer and heredity and
information needs
b. counselees’ participation in genetic counselling in terms of the content and
number of questions asked and counsellors’ provision of counselee-specific
information during the visit.
c. pre-post-visit changes in counselees’ information recall, knowledge of breast
cancer and heredity, fulfilment of needs, risk perception accuracy, personal control
and anxiety
Study design
Using a randomised controlled trial (RCT), this study examines the effectiveness of
an innovative web-based intervention (E-info geneca) on counselling process and
outcome. The study is conducted at the department of Medical Genetics of the UMC
Utrecht. The study is approved by the medical ethical committee of this hospital and
was registered in the Dutch Trial Register (ISRCTN82643064).
Counselees
The department of Medical Genetics included consecutive new counselees from
February 2008 to April 2010. Counselees were eligible if they were aged 18 years or
older, were the first of their first degree family to seek breast cancer genetic
counselling and had internet and email access. Counselees requesting presymptomatic BRCA analysis in the presence of an identified BRCA1/2 gene
mutation in a relative were excluded. We used an opt-out method of recruitment, i.e.
counselees had to return an opt-out form if they did not want to participate. All
eligible counselees were sent information about the study and an opt-out form. The
opt-out form included a question about reasons of withdrawal. The researcher
telephoned counselees to give information about the study and counselees could still
withdraw from the study. Counsellors asked for the consent form at the start of the
consultations.
Randomization and allocation concealment
All counselees of which no opt-out form was received were allocated to intervention
or usual care (UC) group by use of sequentially numbered, sealed, opaque
envelopes, which is considered an appropriate method to ensure allocation
concealment [106]. This allocation was performed by a secretary of the department
of Medical Genetics who was not aware of respondent characteristics and neither
responsible for determining the eligibility of the counselees. The random sequence
generation was performed at Nivel by another secretary by shuffling intervention
and UC group cards and then filling the sequentially numbered envelopes.
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Figure 1.2

Study design

Brief generic leaflet

T0 counselee
questionnaire

Intervention group
(E-info geneca)

Usual care (UC) group
(No additional information)

T0.5 questionnaire

First visit (videotaped)

T1 counselee
questionnaire
Usual Care versus additional access to E-info geneca
The study design is depicted in Figure 1.2. All allocated counselees were sent a
username and password for the baseline internet questionnaire (T0). All counselees
received a brief generic leaflet about the process of genetic counselling with their
appointment letter (Usual Care:UC). Counselees in the intervention group
additionally received access to E-info geneca, through a link that was provided at the
last page of the T0 questionnaire. Counselees in the intervention group filled in a
brief questionnaire (T0.5) upon closing the website E-info geneca.
Gathering of data
The baseline questionnaire (T0) assessed socio-demographics (e.g age, education,
ethnicity) and personal and family cancer history, needs, knowledge about breast
cancer and heredity, risk perception, anxiety and perceived personal control. For
counselees in the UC group this questionnaire additionally included an open
question about the expectations of the consultation. The T0.5 questionnaire upon
closing the website E-info geneca assessed expectations of the consultation,
evaluation of E-info geneca and knowledge about breast cancer and heredity.
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The initial visits were videotaped and counselees were asked to complete a
questionnaire after the first visit. These videotapes of the first consultations were
coded with the Roter Interaction Analysis System (RIAS) in order to subtract
counselees’ participation during the visit, i.e. amount of questions asked
and information provided in response. Additionally, we integrated content categories
for breast cancer genetic counselling to the RIAS. Therefore, we could also analyse
the topics discussed.
The T1 questionnaire, after the first visit, assessed information recall, fulfilment of
needs, knowledge, risk perception, anxiety and perceived personal control.
Additionally, data regarding (family) cancer history and referral pathway of
participants and decliners were collected from medical files. Counsellor
questionnaires after each visit, video recordings of follow-up visits and counselee
questionnaires after follow-up visits and a year after the final visit (including
assessment of breast cancer worry, intention for surveillance and surveillance
uptake) were part of the study design but will be reported outside of this thesis.

Outline
Chapter 2 constitutes a systematic review of interventions providing tailored
information about cancer risk and screening. This review informed the selection of
tailoring variables for the website E-info geneca.
Chapter 3 describes the stepwise development of the intervention E-info geneca,
which was guided by an intervention mapping approach.
Chapter 4 describes which web pages of E-info geneca counselees viewed and the
duration of these page views. We address which counselees viewed E-info geneca the
longest and whether counselees viewed the web pages in the sequence as provided
in the menu.
Chapter 5 addresses the changes in counselees’ expectations of genetic counselling,
breast cancer knowledge and needs prior to the consultation as a result of consulting
E-info geneca.
Chapter 6 describes the effects of E-info geneca on the communication in the first
consultation for breast cancer genetic counselling. We assess the counselee
participation in the visit and the topics that were discussed.
Chapter 7 reports on the effects of E-info geneca on pre-to-post visit changes in
recall of information, knowledge about breast cancer and heredity, risk perception,
anxiety and perceived control.
Chapter 8 explores the differences in women referred to breast cancer genetic
counselling in the UK and in the Netherlands in demographic and medical
characteristics and in their knowledge of breast cancer and heredity, information
needs and levels of worry.
Chapter 9 summarizes and discusses the main findings.
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Abstract
Objective
To study interventions that provide people with information about cancer risk and
about screening that is tailored to their personal characteristics. We assess the
tailoring characteristics, theory base and effects on risk perception, knowledge and
screening behaviour of these interventions.
Methods
A systematic literature review in this field was performed. PubMed, EMBASE,
PsychINFO, CINAHL and Cochrane databases were searched. Forty studies fulfilled
all inclusion criteria. Methodological quality was assessed and a best evidence
synthesis conducted for the 28 randomized controlled trials without co-intervention
or with similar co-intervention in intervention and control group.
Result
Most included studies evaluated an intervention aiming to promote cancer screening.
The majority of articles (30) evaluated information that was tailored based on
variables related to behaviour change, sometimes combined with cancer risk factors.
Ten other articles described an intervention that tailored information based on risk
factors only.
Conclusion
Information that was tailored based on behaviour change variables increased
realistic perception of cancer risks and knowledge of cancer compared to generic
information. Also, information tailored to individuals’ risk factors increased realistic
risk perception compared to generic information.
Practice implications
To improve cancer risk perception and knowledge health providers could better give
patients information about cancer risk and screening that is tailored to their personal
characteristics than generic information.
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Introduction
In cancer risk communication the presentation of information is critical for
understanding and accepting risk estimations and subsequent decision making.
Optimal communication of cancer risk information must effectively translate the risk
and its associated factors to a conceptual level understandable to the recipient [1].
Subsequent behavioural change might depend on the perceived severity of the health
consequences and the efficacy and costs of preventive behaviour [2]. A sense of
personal susceptibility could be achieved by providing information tailored to
individual risk factors. Tailoring risk communication to individual pre-existing risk
perceptions [3] and risk beliefs [4] might increase effectiveness of information about
cancer risks and screening options [5].
The number of interventions providing patients with information tailored to
individual characteristics, either printed or web-based [6], is growing rapidly.
According to Kreuter et al. [7] tailored information is intended to reach one specific
person and is therefore based on individual characteristics related to the outcome of
interest, derived from an individual assessment. Both information content and
presentation can be tailored [8]. Individually tailored information is often confused
with targeted or personalized messages. According to Kreuter et al. [7], an
intervention is targeted when it is intended to reach some specific subgroup of the
general population, usually based on one or more demographic characteristics
shared by its members. Information is considered personalized when it is adjusted
only to population-based demographic data e.g., the respondent’s name. Tailored
information is adapted to individual characteristics and is therefore theorized to
stimulate cognitive activity. According to the Elaboration Likelihood Model [9]
greater cognitive activity enhances thoughtful consideration and evaluation, and thus
centrally processing information. Centrally established attitudes are thought to be
more enduring, more stable against contra argumentation and better predictors of
health behaviour. Indeed, a study using EEG measurements revealed that people
reading tailored, as opposed to generic, i.e. standard, information had stronger
attention processes [10].
So far, most computer-tailored interventions aim at health behaviour change in
disease prevention [11], such as smoking cessation [12,13], diet [14,15] and physical
exercise [15]. A recent meta-analysis by Noar et al. [11] showed increased effects of
tailored print interventions on behaviour change compared to generic information.
Another review found increased behaviour change of tailored compared to targeted
or personalized information [16]. Reviews of tailored interventions for smoking
cessation and dietary behaviour show that computer-tailored information is more
likely to be read, remembered and experienced as personally relevant compared to
standard materials [13, 14, 15].
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In 1999 Rimer and Glassman [1] conducted a review of tailored print materials in
cancer risk communication, identifying tailored prints concerning mammography
use, hormone replacement therapy, health risk appraisal and genetic susceptibility to
cancer. Rimer et al. concluded that tailored information may be an effective medium
for cancer risk communication, but more evidence is needed. More recently, Noar et
al. found that tailored print behaviour change interventions were effective for
increasing screening uptake, including mammography and pap-test [11]. Effective
interventions were found to be tailored based on demographics, behaviour and
theoretical concepts from health behaviour change theories. To assess the effects of
tailoring specifically for information about cancer risks and screening we conducted
a review including print as well as computer-delivered information and focusing not
only on screening behaviour as an outcome measure, but also on risk perception and
cancer knowledge.
The following research questions have been formulated:
1. Which tailoring characteristics are used in interventions providing tailored
information about cancer risk and/or screening?
2. On which theories are the tailoring characteristics based?
3. What effects are found of tailored interventions on risk perception, cancer
knowledge and screening behaviour?

Methods
The systematic review was conducted in accordance with a predefined research
protocol, describing the following systematic processes: search strategy, selection,
data extraction and quality assessment [17].
Search strategy for identification of studies
We defined the following inclusion criteria:
1. The article describes an intervention through which information is given to
patients or individuals at risk of developing cancer
2. The main objective of the information is to inform people about cancer
risks, screening options, cancer genetic counselling and DNA-testing
3. The information is delivered by computer (e.g. CD-rom or internet) or as
printed material (e.g. letter or leaflet) in at least one of the research groups
4. The information is tailored based on more than one variable using
algorithms
5. The outcome variables include cancer risk perception or knowledge or
behaviour related to cancer screening
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We searched the international bibliographical databases PubMed, EMBASE,
CINAHL, PsychINFO, and Cochrane library in June 2007 with a sensitive search
strategy without limitations by country, language, year or type of publication.
Numerous keywords were used in combination in the search, including internet,
print, information, cancer and tailor(ed). This strategy was formulated in PubMed
and adapted to the other databases.
Search strategy in PubMed:
(computer OR internet OR web OR CDrom OR print* OR letter* OR leaflet* OR
brochure* OR pamphlet* OR booklet* OR material* OR message* OR postcard*
OR patient information OR patient education OR counselee information OR
counselee education) AND (genetic counselling OR genetic screening OR genetic
testing OR hereditary OR cancer) AND (tailor* OR individuali?ed OR match* OR
personali*)
Selection
A total of 7878 non-duplicate references were found (see figure 2.1) and imported in
Reference Manager©. Only full text articles published in peer reviewed journals
were included. All references identified in the literature search were studied by title
and (if available) abstract on agreement with all of the inclusion criteria.
The first reviewer examined all references and the second reviewer studied a 10%
random sample. Agreement between reviewers was high (98% and Cohen’s kappa
.60). In total 148 references were included in this first selection round. In the second
selection round, all articles were studied full text by two reviewers independently.
Differences were discussed until agreement. Thirty-seven of the 148 studies met all
five inclusion criteria.
Additionally, reference lists of the included studies were screened by title by the first
reviewer. References that could possibly meet all inclusion criteria were screened by
abstract. Nine articles were included in this round and were hence screened full text
by two reviewers independently. Three articles from the reference lists were finally
included in the review [18-20]. Added to the 37 articles found earlier, this resulted in
a total of 40 included articles.

Data extraction
Data were extracted from each article by two reviewers independently using a
predefined data extraction form (see Appendix 2.A). Intervention and population
characteristics, recruitment, outcome and limitations were documented. These data
were summarized in data extraction Tables 2.1 and 2.2. The study, population and
intervention characteristics of all 40 studies are described in the results.
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Figure 2.1 Flowchart of the inclusion procedure
PubMed:
2700

EMBASE:
4194

CINAHL:
2298

PsychINFO:
462

Cochrane:
262

Total: 9916

After eliminating duplicates:
7878

First selection based on
title and abstract

Included: 148

Second selection based on full
text

Included: 37

Cross
references: 3

38

Included: 40

Excluded:
7730

Excluded: 111
- 14: no information for
patients or people at risk
- 26: not about cancer risks
or screening
- 16: info not delivered by
computer or print
- 41: intervention is not
tailored using algorithms/
only one tailoring
variable
- 14: no cancer risk
perception, knowledge or
screening behaviour or as
outcome measure
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Quality assessment
Methodological quality was described for the 28 studies with a control group
receiving no intervention, standard information or usual care and without cointervention or with similar co-intervention in intervention- and control group.
Quality was assessed by two reviewers independently using all seven items of the
minimal checklist for assessing quality of Randomized Controlled Trials (RCTs) of
the Cochrane Collaboration: (1) randomization of control/intervention, (2) allocation
concealment, (3-5) blinding of participants, care providers and outcome assessors,
(6) intention-to-treat analysis, (7) report of drop-out/loss to follow-up. These items
are also included in the quality criteria for RCTs of the Cochrane Consumers and
Communication review group [21]. Items could be scored as ‘done’, ‘unclear’ or
‘not done’. Although it is encouraged to describe the study quality narratively [21],
we felt that with the large number of included studies in this review use of a quality
grade was inevitable. Studies were considered ‘high quality’ if at least 50% of the
criteria (4 of 7) were scored as ‘done’. This cut-off point is adjusted from Van
Tulder et al. [22] and recently used in another cancer review [23]. Studies which
fulfilled three of the seven quality criteria were considered ‘moderate quality’.
Studies with two or less criteria fulfilled were considered ’low quality’. Differences
in quality assessment between reviewers were resolved by consensus.

Effect analysis
Because of heterogeneity, effect analysis by a formal meta-analysis of this body of
research proved difficult. As opposed to Noar et al. [11] we included the outcome
variables risk perception and cancer knowledge, which were assessed with different
scales. Additionally, we studied interventions with various types of delivery, e.g.
letter or CD-rom. Therefore, a ‘best evidence synthesis’ was conducted, which,
according to preset criteria, qualifies results from a sample of studies as evidence,
moderate evidence, limited evidence, indicative findings or no/insufficient evidence
[24]. To ensure that intervention effects can be attributed to a tailored intervention,
only studies which avoided co-interventions or had similar co-interventions in
control and intervention group were included in the best evidence synthesis. The
synthesis takes into account the design, the methodological quality and the outcomes
of the studies (see Appendix 2.B).
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Results
Description of included studies
Study characteristics
Publication years varied from 1992 [25] to 2007 [26,27], with most articles being
published after 2000. Because tailoring of information with use of algorithms is
preferably conducted by a computer, the technique was infrequently used before the
90s and is becoming more mainstream. Most publications before 2000 described
tailored print materials, whereas computer-delivered interventions were only
described in publications from 2000 onwards.
All but one of the studies (n = 39) were carried out with populations from the USA
[28]. All papers were in English. Several articles reported on the same study, often
presenting results of different follow-up measurements, e.g. two articles by Kreuter
[19,20], two by Rimer [29,30] and two by Valanis et al. [31,32].
Population characteristics
Most articles (n = 35) described a study with participants at population risk level for
cancer. A majority of these studies (n = 30) evaluated an intervention aimed at
primary care patients, either contacted in a waiting room or by invitation letter [1820,26-52]. Two studies had self-selected participants that responded to a newspaper
advertisement [53] or called a cancer information centre [54]. Furthermore, two
interventions were workplace-based [55,56] and one was church-based [57]. Five
interventions aimed at high risk respondents, viz. persons with abnormal screening
outcome [25] or a cancer history [58], first degree family members of cancer
patients [59,60] and counselees in cancer genetic counselling [61]. Twenty-four
studies only included female respondents, these were mostly evaluations of
interventions aiming to increase mammography use.
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usual care

Low
quality

USA

Adherence Model

- BC risk factors
- BC risk status

(1) tailored risk
notification letter
with a standard
educational
booklet, notepad
and bookmark
(2) standard
materials to
increase mammo
use

Bastani et
al., 1999
[59]

Tailoring
characteristics
Theory base1

Intervention
groups

Quality

Study
Country

a random
sample of BC
cases were
asked info
about female
first degree
relatives,
which
received info
and were
contacted by
phone

Recruitment1
Participants
(gender, age,
disease
status,
ethnicity,
health care
setting)1
100% female
x̄ = 51 yr
first degree
relatives of
BC patients
1 and 7

902
66%
16%

N2
response
drop out1
fulfilled
quality
criteria3

Higher increase in
mammo rate (10.2%)
in group 1 than group
2 (2.5%) (p = .05).
(OR = 1.45, p = .3)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- mammo rate
(self
reported)

Outcome
measures

Table 2.1 Characteristics and effects of RCTs comparing tailored information vs. non-tailored information or

Low
quality

USA

Champion
et al., 2006
[33]

Low
quality

TTM & HBM

- knowledge
- health beliefs
about BC
- mammo
screening

TTM & HBM &
EPPM

perceived BC
risk, benefits,
barriers,
self-efficacy,
knowledge of
mammo
procedures

Champion
et al., 2007
[27]

USA

Theory base1

Quality

(1) tailored print
materials
(2) tailored tel
counselling
(3) tailored tel
counselling and
print
(4) UC (no
intervention)
to promote
mammo
adherence
(1) pamphlet
only (not
tailored)
(2) culturally
appropriate
video
(3) tailored
interactive
computer
intervention
to increase
mammo
screening

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

approached in
a multi-service
centre, an
African
American
convention or
a general
medicine
clinic serving
low income
clients

a universityaffiliated
medicine
clinic and an
HMO send
eligible
patients a
letter and
study brochure

Recruitment1

low-income
African
American

x̄ (sd) = 51(9)

100% female

Participants
(gender, age,
disease
status,
ethnicity,
health care
setting)1
100% female
x̄ = 66 yr
non affected
registered
patients

1

tailored computer
program group had
most forward
movement in mammo
stage compared to
pamphlet only group
(52% vs. 36%,
p < .05). Likelihood of
adherence was twice
as high for the
computer as the video
group (OR = 2.05,
p < .05)

2 mo post-intervention
effect on forward
stage movement of the
participants receiving
tailored print
compared to UC
(OR = 1.55, p = .015)
and 4 mo postintervention increase
in mammo adherence
(OR = 1.07, p = .006)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

-adherence to
mammo
-mammo stage
of readiness

344
70%

1

- mammo use
at 4 mo by
medical
record
- mammo use
by self report
- stage of
adoption

Outcome
measures

1244

N2
response
drop out1
fulfilled
quality
criteria3

Moderate
quality

USA

Curry et
al., 1993
[35]

Moderate
quality

USA

Low
quality
Clark et
al., 2002
[18]
(1) stagematched tailored
materials
(2) UC (active
reminder)
(3) standard
materials to
promote mammo
screening
(1) tailored risk
invitation
(2) general risk
invitation
(3) generic
invitation
for mammo
screening
- age
- other selfreported BC risk
factors

TTM

- stage of mammo
adoption
- pros and cons of
screening

see Champion,
2007

Champion
et al.,2002
[34]

USA

Theory base1

Quality

see Champion,
2007

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

HMO
registered
women were
sent a
questionnaire
or
introduction
letter

random
selection of
eligible
women who
contacted
HMO prior 8
mo

see
Champion,
2007

Recruitment1

80%
1, 6 and
7

HMO
members

1, 6 and
7

1324
74%
29%

1

N2
response
drop
out1
fulfilled
quality
criteria3
1367

100% female

x̄ = 61 yr

100% female

100% female

x̄ = 67 yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

- mammo
screening

- mammo

- mammo
screening

Outcome
measures

- Table 2.1 continues -

none

tailored info group
was more likely to
obtain repeat screening
mammo than UC
group (44.2 vs. 35.8%,
adjusted rate ratio 1.29
p < .05)

2 mo post-intervention
groups 1-3 have higher
mammo rate than UC
group (OR = 2.16 for
tel plus print, 1.72 for
print only, 1.66 tel
only)

Significant effects for
all study participants
(P < .05)

risk factors for
colon cancer:
- family history
- weight
- diet
- physical activity
- colorectal cancer
screening

(1) computer
program
providing colon
cancer risk
information
(2) 1 with
personalized
absolute risk
estimation and
manipulation of
risk factors
(3) 2 with
persona-lized
relative risk
estimation
(1) interactive
tailored
multimedia
intervention
(2) no
intervention
on skin cancer

Emmons
et al.,
2004 [36]

Glazebrook et
al., 2006
[28]

High
quality

UK

Moderate
quality

risk factors for
skin cancer:
- skin
characteristics
- sunburn history
- family history
HBM & Social
Ecological Model

Theory base1

Quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

patients with
scheduled
routine health
care or nonurgent care
visits at two
primary care
practices
between 40
and 70 yr of
age were sent
an
introductory
letter
followed by a
tel call
convenience
sample of
surgeries at
ten family
practices
randomized at
practice level

Recruitment1

80% female
x̄ (sd) = 38(15)
yr
family practice
patients with
higher risk
skin
characteristics

55% female
x̄ (sd) = 55(8)
yr
age 40-70 yr
non affected
primary care
patients being

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1, 2, 6
and 7

589
70%
22%

1, 2 and
7

N2
response
drop
out1
fulfilled
quality
criteria3
353
25%
NA

the group receiving
personalized relative
and absolute risk
(group 3) had greater
improvement from
pre- to post-test on
relative risk accuracy
compared to control
(group 1) (p ≤ .01).
The absolute risk
presentation only
group (group 2) had a
higher improvement
on absolute risk
accuracy compared to
control (p ≤ .001)
6 mo post-intervention
higher increase in
knowledge (OR = .51;
CI .30-.72, p < .001)
and mole checking
(OR = 1.67; CI 1.042.70, p = .035) in
intervention group
compared to control

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- knowledge of
melanoma
- perceived risk
- mole
checking

- accuracy of
perceived risk

Outcome
measures

- patient
preference
- self-efficacy
- barriers
- readiness

(1) tailored
interactive
multimedia
computer
program
(2) non- tailored
interactive
multimedia
computer
program
to encourage
CRC screening
(1) personalized
tailored letter
(2) personalized
form letter with
risk factor
information on
BC and cervical
cancer

Jerant et
al., 2006
[37]

JibajaWeiss et
al., 2003
[38]

Moderate
quality

USA

Low
quality

HBM

cancer risk
factors:
- age
- positive FM
- parity
- BMI
- ethnicity

TTM

Theory base1

Quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

eligible
women were
identified
from medical
records and
received a
mailing

recruited by
tel prior to
visit. Subjects
arrived 60
minutes
before
scheduled
appointment
to use the
software in
the primary
care office

Recruitment1

yr
non BC/OC
affected
urban
low income
minority

100 % female

x̄ (sd) = 39(13)

non CRC
affected
enrolees 50 or
older

63% female

x̄ = 60 yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1, 3 and
4

1574
90%
NA

1

N2
response
drop
out1
fulfilled
quality
criteria3
49
47%
NA

Women in group 1 had
the lowest pap-test and
mammography rate
within 1 year,
compared to group 2
and control group
(p < .001). Women in
group 2 had higher
screening rates than
control (p < .001)

immediately post visit
tailored intervention
group had an increase
in CRC screening selfefficacy (p = .049),
greater likelihood of
moving to a more
advanced stage of
readiness (p = .034)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- scheduling
appointment
for cancer
screening
- receiving
cancer
screening
(pap-test and
mammo)
based on
registration

- CRC
screening
knowledge
- self-efficacy
- benefits
- barriers
- stage of
readiness

Outcome
measures

- knowledge
- motivation
- self efficacy
- spirituality
- collectivism
- racial pride
- time orientation

(1) 6 issues of a
tailored women’s
health magazine
(2) no
intervention
on mammo

(1)
individualized
risk feedback and
behaviour change
feedback
(2) only
individualized
risk feedback
(3) no feedback
from health risk
appraisal

Kreuter et
al., 2005
[40]

Kreuter &
Strecher,
1996 [20]

Low
quality

USA

Moderate
quality

TTM & HBM

- demographics
- risk factors
- barriers to and
benefits from
changing risky
behaviours
- perceived risk of
hart attack,
stroke, cancer
and motor
vehicle crash

Theory base1

Quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

eligible
participants
were
approached
by research
assistants in
the waiting
room of 8
GPs

women at
urban public
health centres
completed
baseline
questionnaire
in waiting
area

Recruitment1

65% female

x̄ = 40 yr

100% female
x̄ = 36 yr
low income
African
American

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1 and 7

1317
80%
14%

1, 2 and
7

N2
response
drop
out1
fulfilled
quality
criteria3
1227

- mammo use
- pap-test use

- self reported
mammo use

Outcome
measures

- Table 2.1 continues -

6 mo patients in group
1 were 18% more
likely to change at
least one risk
behaviour p < .05.
no effect on pap-test or
mammo uptake

17 mo postintervention
intervention group was
more likely to report a
mammo than control
(OR = 2.6, CI 1.1 -6.1)

Significant effects for
all study participants
(P < .05)

- demographics
- risk factors
- barriers to and
benefits from
changing risky
behaviours
- perceived risk of
hart attack,
stroke, cancer
and motor
vehicle crash

(1)
individualized
risk feedback and
behaviour change
feedback
(2) only
individualized
risk feedback
(3) no feedback
from health risk
appraisal
(1) general and
tailored info
(2) 1 plus relative
risk estimation
(3) general info
on CRC risk

Kreuter &
Strecher,
1995 [19]

Lipkus et
al., 2006
[53]

Low
quality

USA

Low
quality

CRC lifestyle risk
factors:
- diet
- exercise
- smoking

Theory base1

Quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

advertisement
in local
newspaper

eligible
participants
were
approached in
the waiting
room of 8
GPs

Recruitment1

63% female

x̄ = 56 yr

65% female
40 yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1

160
88%

1 and 7

N2
response
drop
out1
fulfilled
quality
criteria3
1317
80%
14%

immediately postintervention group 2
had lower ambivalence
(F = 10.4) and higher
score on intentions
(F = 132.7) than
control (group 3)
(p < .05)

6 mo
individualized risk
feedback reduced
perceived cancer risk
among overestimators
(OR = 1.36, p < .05)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- ambivalence
towards
FOBT
screening
- intentions
towards
FOBT
screening
- FOBT
screening
rate

- cancer risk
perception

Outcome
measures

Low
quality

USA

Low
quality
Marcus et
al., 2005
[54]
(1) 4 re-tailored
B (booklets)
(2) 4 tailored B
(3) 1 tailored B
(4) 1 standard B
to promote
FOBT

- knowledge of
age eligibility
and interval of
FOBT
- CRC risk factors
- barriers for
FOBT
- stage of change
TTM & HBM

TTM

- barriers to
mammo
- stage of
mammo
adoption

Lipkus et
al., 2000
[41]

USA

Theory base1

Quality

(1) tailored print
(2) tailored tel
counselling
(3) UC
to promote
mammo

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

baseline
interview at
the end of the
usual call to
the CIS

study
invitation was
mailed to
patients
registered at
an HMO

Recruitment1

83% female
50% 50-59 yr
no cancer
treatment
callers to
Cancer
Information
Centre
eligible for
FOBT

not BC
patient or
double
mastectomy

100% female

x̄ = 60 yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1 and 7

4014
67%
45%

1 and 7

N2
response
drop
out1
fulfilled
quality
criteria3
1099
44%
9%

14 mo difference
between the
intervention group
receiving 4 tailored
booklets and the
control group
receiving standard
information,
respectively 51 vs.
42% CRC screening
rate (p < .03)

2 yr print vs. UC
(OR = 1.38;
CI 0.99-1.92,
P = .056)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- self-reported
CRC screening
rate

self-reported
adherence to
mammo
screening

Outcome
measures

Low
quality

USA

McCaul et
al., 2002
[43]

Moderate
quality

barriers: - no time
- little information
- high age
- low risk
perception
- costs
- no referral
- pain

- test results
- gender
- age
- number of yr
smoked

McBride
et al.,
2002 [42]

USA

Theory base1

Quality

(1) biomarker
feedback on
susceptibility for
lung cancer in
tailored test
result booklet
with self-help
manual and
nicotine patches
(2) self-help
manual and
nicotine patches
(1) reminder and
tailored letter
(2) reminder and
general risk info
(3) reminder
(4) no reminder
on mammo

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

Medicare
participants

the study
screening
survey was
administered
by the
smoking
specialist
immediately
after the
clinic visit

Recruitment1

100% female

African
American
low income

60% female

x̄ = 44(12) yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1

3887
21%
NA

1, 6 and
7

N2
response
drop
out1
fulfilled
quality
criteria3
557
87%
26%

- mammo
screening

- self reported
smoking
cessation
- risk
perception
- lung cancer
worry
- depression

Outcome
measures

- Table 2.1 continues -

none

none

Significant effects for
all study participants
(P < .05)

Moderate
quality

USA

Rakowski
et al.,
1998 [46]

High
quality

TTM

- stage of
mammo
adoption
- decisional
balance

TTM

- risk behaviour
- stage of change
- readiness to
change
- pros and cons
- change processes

Prochaska
et al.,
2005 [45]

USA

Theory base1

Quality

(1) stage-based
expert system to
reduce smoking,
improve diet,
decrease sun
exposure and
prevent relapse
from regular
mammo
(2) no
intervention
(1) stagematched
(2) standard
(3) no materials
on mammo
with a provider
directed
component

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

patients from
79 GPs,
identified
from the
registration of
a health
insurance
organization,
were
contacted by
phone
women
identified by
HMO
registration at
5 sites were
randomly
selected and
sent a letter

Recruitment1

50% female

yr
GP patients
being at risk
for at least one
of the four
health risk
behaviours

70% female

x̄ (sd) = 45(13)

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1, 2 and
7

1397
74%
NA

1, 2, 5
and 7

N2
response
drop
out1
fulfilled
quality
criteria3
5407
69%
25%

19 – 21 mo postintervention stagematched vs. no
material (OR = 1.43,
CI = 1.10-1.86,
P < .05)

24 mo postintervention
none on mammo

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- record based
mammo
screening

- stage of
change
progression
- behaviour
outcomes
for mammo
screening

Outcome
measures

mammo
readiness,
intentions,
mammo history,
benefits and
limitations,
mammo risk
perceptions, age,
BC risk factors,
perceived risks,
barriers, pros and
cons, screening
recommendations,
ambivalence,
sufficiency of info
for informed
decision
TTM & PAPM

Rimer et
al., 2002
[29]

Low
quality

USA

Theory base1

Quality

(1) tailored print
materials
(2) tailored print
materials plus
tailored tel
counselling
(3) UC (standard
reminder
postcard)
for mammo
decision making

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

tel interviews
with randomly
selected
members from
Blue Cross
Clue Shield of
North Carolina

Recruitment1
Participants
(gender, age,
disease
status,
ethnicity,
health care
setting)1
100% female
50% 40-44 yr
50% 50-54 yr
1 and 7

1287
76%
2%

N2
response
drop out1
fulfilled
quality
criteria3

24 mo follow-up
tailored print had
compared to UC,
effects on knowledge
and accuracy of risk
perception. Tailored
print and tel
counselling combined
had positive effect on
all three outcome
measures. These group
2 respondents were
more likely to have
had mammo compared
to other groups
(OR = 1.4, P = .03)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- knowledge of
BC and
mammo
- accuracy of
BC risk
perceptions
- use of
mammo 12
and 24 mo
after
intervention
(self
reported)

Outcome
measures

see Rimer 2002

(1) tailored print
materials
(2) 1 plus
tailored tel
counselling
(3) UC (standard
reminder letter)
for mammo
decision

(1) provider
prompting
(2) 1 and tailored
print materials
(3) 2 with
tailored tel
counselling

Rimer et
al., 2001
[30]

Rimer et
al., 1999
[48]

Low
quality

USA

Low
quality

screening history,
test results,
mammo stage and
pap-test, barriers,
pros and cons,
previous hysterectomy, race, age
TTM

Theory base1

Quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

women
attending a
community
health centre

interviews
with
randomly
selected
members
from Blue
Cross Clue
Shield

Recruitment1

yr
low income
black

100% female

x̄ (sd) = 51(18)

100% female
in their 40’s/
50’s

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1 and 7

1318
71%
28%

1 and 7

N2
response
drop
out1
fulfilled
quality
criteria3
1287
76%
8%

16 mo group 3 had
more pap-test
compliance (p = .05)
and overall cancer
screening compliance
(P = .006)

12 mo postintervention the
combination of
tailored print and tel
counselling had effects
on all outcome
measures, more
knowledge (P < .007)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- mammo use
- pap-test use
- overall cancer
screening
compliance

- knowledge of
BC and
mammo
- accuracy of
BC risk
perceptions
- attitudes
toward
mammo
- satisfaction
with
decisions
- mammo use

Outcome
measures

Theory base1

perceived BC susceptibility,
perceived risk,
benefits and
barriers, selfefficacy, family
history, stage of
mammo adoption,
age
HBM
perceived
susceptibility,
benefits, barriers,
selfefficacy and
stage of mammo
adoption
TTM & HBM

(1) tailored tel
(2) tailored mail
(3) tailored tel
and tailored mail
to promote
mammo
(4) UC (no
intervention)
(1) tailored tel
(2) tailored mail
(3) 1 and 2
(4) UC (no
intervention)
to promote
mammo

Quality

Saywell et
al., 2004
[49]

Skinner et
al., 2007
[26]

Moderate
quality

USA

Low
quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

visited
universityaffiliated
clinic in past
12 mo or
enrolled with
one of two
HMOs

patients at a
general
medicine
clinic or
enrolled with
one of two
managed care
organizations

Recruitment1

657
1, 6 and
7

≥ 51 yr
no BC history
no mammo
last 15 mo

1

N2
response
drop
out1
fulfilled
quality
criteria3
1044
75%
2%

100% female

x̄ = 65 yr

≥ 51 yr
no BC history
no mammo in
15 mo

100% female

x̄ = 66 yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

only results for
effectiveness of
booster dose reported:
6 mo post-intervention
booster vs. none
(OR = 1.73, p = .046)
NS at 15 mo postintervention

2 mo post-intervention
all 3 interventions
increased mammo
compared to UC.
(Group 2 compared to
UC: OR = 1.6,
P = .009).

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- having a
second mammo
at 15 mo

- self reported
mammo use

Outcome
measures

sociodemographic/
medical characterristics, pros and
cons of testing,
worry, information
preferences,
knowledge,
probability of
having a mutation

(1) tailored print
materials
(2) non-tailored
print materials
in BC and OC
genetic
counselling

(1) tailored vs.
(2) standard
printed
recommendations
to promote
mammo
screening

Skinner et
al., 2002
[61]

Skinner et
al., 1994
[50]

Low
quality

USA

Low
quality

TTM

- beliefs
- barriers to
mammo
- BC risk factors
- screening status

Theory base1

Quality

USA

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

women who
had visited
family
practice
groups within
the previous
2 yr

Recruitment1

100% female
40-65 yr
non BC
affected

89% BC
affected
counselees in
genetic
counselling
for BC and
OC

100% female

x̄ = 49 (10) yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1 and 7

435
57%

1 and 7

N2
response
drop
out1
fulfilled
quality
criteria3
325
(70%)

tailored letter
recipients were more
likely to remember
(P < .05) and to have
read more of their
letters (P < .01) than
standardized version
recipients

2 wk follow-up
intervention group
exhibited greater
improvement in
knowledge (p < .0001)
and less overestimation of risk of
being a mutation
carrier (Kappa .33;
.22-.44; between group
difference P < .0001)

Significant effects for
all study participants
(P < .05)

- Table 2.1 continues -

- knowledge of
BC and
heredity
- accuracy
perceived risk
of being a
mutation carrier
- worry about
having a gene
alteration
- testing
intention
- recall
- readership
- mammo stage
movement
- barriers

Outcome
measures

risk factors for
colon cancer:
- family history
- weight
- diet
- physical activity
- colorectal
cancer
screening

Weinstein
et al.,
2004 [51]

patients with
scheduled
routine health
care or nonurgent care
visits at 2
primary care
practices
between 40
and 70 yr of
age received a
letter
followed by a
tel call

Recruitment1

non affected
primary care
patients

55% female

x̄ = 55 yr

Participants
(gender, age,
disease status,
ethnicity,
health care
setting)1

1

N2
response
drop
out1
fulfilled
quality
criteria3
353
25%
NA
- accuracy of
perceived risk

Outcome
measures

accuracy of mean risk
estimates improved.
Relative risk was
perceived most
accurate by group 3
(F = 2.3, p < .001) and
absolute risk by group
2 and 3 (F = 2.3.
P < .0001). About half
of participants did not
accept the
personalized feedback
as correct

Significant effects for
all study participants
(P < .05)

BC = breast cancer; CRC = colorectal cancer; EPPM = Extended Parallel Process Model; HBM = Health Belief Model; HMO = health maintenance organization;
Mammo = mammography; mo = month(s); NA = non applicable; OC = ovarian cancer; PAPM = Precaution Adoption Process Model; RCT = randomized
controlled trial; tel = telephone; TTM = Trans Theoretical Model; UC = usual care; wk = week(s); yr = year(s)
1
If missing this information is not provided in the article
2
The reported number of respondents (N) is the number that responded at the baseline measurement and response is this baseline number of respondents divided
by the number of (eligible) people invited to participate
3
(1) randomization of control/intervention, (2) allocation concealment, (3) blinding of participants, (4) blinding of care providers, (5) blinding of outcome
assessors, (6) intention-to-treat analysis, (7) drop-out/loss to follow-up

Low
quality

USA

Theory base1

Quality

(1) computer
program
providing colon
cancer risk
information
(2) 1 with
personalized
absolute risk
estimation
(3) 2 with
personalized
relative risk
estimation

Tailoring
characteristics

- Table 2.1 continued Study
Intervention
Country
groups

(1) 4 tailored
newsletters,
targeted
videotapes
(2) lay health
advisor
intervention
(3) 1 and 2
(4) no
intervention
combined with
at least 3 church
activities to
promote CRC
prevention
behaviours

Campbell
et al.,
2004 [57]

USA

Intervention
groups

TTM & HBM &
Social Cognitive
Theory

- CRC screening
- CRC risk
factors
- stages of
change
- social support
- barriers to
change
- beliefs
- demographics
(age, gender)
- church

Theory base1

Tailoring
characteristics

churches
provided lists of
members ≥18
yr, attending
church at least
once a mo.
Recruitment by
mail package
and tel
interviews.
A health fair
was the kick off
of the project

Recruitment1

Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
74% female
x̄ = 51 yr
> 50 yr
CRC
screening
relevant
active church
members
RCT
randomized
on
church
level

Design

287
58%
28%

N2
response
drop
out1

12 mo group 1
demonstrated
greatest
increase, 37%
screened vs.
33% group 2
12 mo postintervention
no p < .05
effects

Significant
effects for all
study
participants
(P < .05)

- Table 2.2 continues -

- self reported
CRC screening
rate (FOBT)

Outcome
measures

Characteristics and effects of randomized designs comparing multicomponent interventions which include tailored
information vs. other interventions or usual care

Study
Country

Table 2.2

USA

Campbell
et al.,
2002 [55]

(1) 2 tailored
magazines
with a natural
helpers
intervention to
promote
mammo and
pap-test use
(2) no
intervention

- Table 2.2 continued Study
Intervention
Country
groups

TTM & Social
Cognitive
Theory

- workplace
- age
- shift
- health
concerns
- health
behaviours
- smoking
- cancer
screening
- change priority

Theory base1

Tailoring
characteristics

19 worksites
were eligible in
9 rural counties
and 10 were
recruited

Recruitment1
Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
100% female
53% = 18- 40
yr
blue collar
workers
(textile or light
manufacturing
industry)

N2
response
drop
out1
538
73%
1%

Design

RCT
randomized
on
workplace
level

none

- self reported
screening rate
for pap-test and
mammo

- Table 2.2 continues -

Significant
effects for all
study
participants
(P < .05)

Outcome
measures

USA

Emmons
et al.,
2005 [58]

(1) tel peer
counselling,
tailored and
targeted
materials,
nicotine
replacement
therapy
(2) self-help
for smoking
cessation

- Table 2.2 continued –
Study
Intervention
Country
groups

- cancer type
- treatment
- risk perception
- self efficacy
- motivation

Theory base1

Tailoring
characteristics

respondents
recruited from
the Childhood
Cancer Survivor
Study

Recruitment1
Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
47
x̄ (sd) = 31 (7)
yr
RCT

Design

796
85%

N2
response
drop
out1

none

Significant
effects for all
study
participants
(P < .05)

- Table 2.2 continues -

- risk perception

Outcome
measures

USA

Geller et
al., 2006
[60]

(1) goal-setting
tel session, 3
sets of tailored
materials and 3
tailored tel
counselling
sessions, free
screening
(2) UC
(dermatologists
suggests patient
to inform family
on risk and
screening)
to promote skin
cancer
preventive
behaviour and
screening

- Table 2.2 continued Study
Intervention
Country
groups

level of
participation in
skin self
examination,
physician
screening and
sun protection,
self efficacy,
knowledge and
attitudes,
barriers to
change, risk
perceptions
TTM & HBM &
Social Cognitive
Theory &
PAPM &
Theory of
planned
behaviour

Theory base1

Tailoring
characteristics

dermatologist
approached
recently
diagnosed
melanoma
patients to
provide names
and tel numbers
of siblings

Recruitment1
Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
54% female
age range =
18-50 yr
siblings of
recentlydiagnosed
melanoma
patients

N2
response
drop
out1
494
74%
36%

Design

RCT

12 mo postintervention
siblings in the
intervention
group were
more likely to
examine all
the moles than
control
(OR = 1.76;
CI 1.06-2.91)
- skin cancer
screening
- skin self
examination

- Table 2.2 continues -

Significant
effects for all
study
participants
(P < .05)

Outcome
measures

USA

Lipkus et
al., 2005
[56]

USA

Jibaja et
al., 2000
[39]

(1) interactive
soap opera as
tailored
computer-based
educational
program
(2) presentation
by health
educator plus
receiving
material on
BSE for BC
detection
(1) tailored risk
factor
information in
print and in tel
counselling
(2) non- tailored
information in
print
on CRC risk

- Table 2.2 continued –
Study
Intervention
Country
groups

lifestyle and
occupational
risk factors:
- diet
- exercise
- smoking
- exposure to
wood dust,
solvents,
asbestos

TTM

- stage of
change in BC
screening
- age

Theory base1

Tailoring
characteristics

eligible women
identified as
they waited for
health services
at a community
health clinic

Recruitment1

carpenters
aged 50-75
no colon
cancer history
no current
cancer
treatment
no FOBT last
15 mo

Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
100% female
49% 18-40 yr
51% 41-65 yr
convenience
sample of
Hispanic
patients

860
NA
29%

178
12%
NA

RCT

RCT

N2
response
drop
out1

Design

none
- knowledge of
CRC risk
factors
- perceived
CRC risk
- negative
emotions
(i.e., worry)
- FOBT
screening

- Table 2.2 continues -

more increase
in knowledge
and beliefs in
intervention
group than in
the
comparison
group
(P < .05)

Significant
effects for all
study
participants
(P < .05)

- BC knowledge
- BC beliefs

Outcome
measures

men identified
from patient
files from a
university health
centre were send
an advance
letter indicating
a tel survey

- name
risk factors:
- age
- race
- PC family
history
- presence of
PC
symptoms

(1) tailored print
materials, tailored
tel contacts,
standard letter
and reminder
(2) standard letter
and reminder to
increase
adherence to PC
detection

Myers et
al., 1999
[44]

USA

USA

all women with
abnormal paptest results were
automatically
enrolled

- pap-test
results
- further tests
- urgency of
follow-up

Recruitment1

(1) personalized
follow-up letter
and pamphlet
(2) transportation
incentives
(3) educational
slide tape
program
(4) combinations
of 1-3 to promote
pap-test
adherence

Theory base1

Tailoring
characteristics

Marcus et
al., 1992
[25]

- Table 2.2 continued Study
Intervention
Country
groups

0% female
age 40-70 yr
African
Americans
not PC
affected

Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
100% female
age 65% ≤ 29
yr
with abnormal
pap-test

413
75%
NA

2044
NA
29%

RCT

RCT

N2
response
drop
out1

Design

4 mo postintervention
effect of (1)
with a slide
show in
waiting room
(OR = 2.3;
CI 1.21-4.34).
effect of
transportation
incentives
(OR = 1.48;
CI 1.06-2.06)
higher early
detection
adherence in
enhanced
intervention
group
(51% vs. 29%;
OR = 2.6;
CI 1.7-3.9)
- return rate for
pap-test based
on medical
record
registration

Table 2.2 continues -

- having an
early detection
exam

Significant
effects for all
study
participants
(P < .05)

Outcome
measures

USA

Rakowski
et al.,
2003 [47]

(1) tailored
stepped
interventions
consisting of a
tailored letter,
tip sheets and a
personal
counselling tel
call
(2) non-tailored
reminder letter
on mammo

- Table 2.2 continued Study
Intervention
Country
groups

letter in the
tailored stepped
intervention was
tailored on:
barriers to
mammo,
knowledge of
recommended
screening
interval, screening intention,
education,
income, ethnicity, number
of persons in
household

Theory base1

Tailoring
characteristics

women with
scheduled
mammo
appointments
were identified
by clinic records
for baseline tel
interview

Recruitment1
Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
100% female
age 50-74 yr
recruited
through two
settings

N2
response
drop
out1
1614
64%
NA

Design

fourgroup
randomized
design

15 mo postintervention
none

Significant
effects for all
study
participants
(P < .05)

- Table 2.2 continues -

- obtaining the
next due
mammo based
on clinic
records

Outcome
measures

(1) in-reach
motivational
interview
(2) outreach
tailored letter
and
motivational tel
counselling
(3) 1 and 2
(4) UC

Valanis
et al.,
2003 [31]

USA

USA

(1) tailored
reminder letter
(2) tailored tel
call to promote
mammo use
(at stage 2 in the
research design)

Smit
West et
al., 2004
[52]

- Table 2.2 continued Study
Intervention
Country
groups

female HMO
members aged
50-69 overdue
for mammogram
and Pap-testr

- barriers to
screening
- age
- ethnicity
TTM

eligible women
who presented
the health clinic
in the previous 5
yr, no recent
mammo,
randomly
selected and
contacted by tel

Recruitment1

- relative risk
- mammo
behaviour

Theory base1

Tailoring
characteristics

100% female
x̄ (sd) = 59 (5)
no
bimastectomy

Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
100% female
age x̄ = 65 yr
range 50 to 80
yr not BC
affected
low-income
rural
African
American
RCT

randomized
design

Design

501
69%

320
67%
22%

N2
response
drop
out1

24 mo
screening
rates of group
2 remained
increased
compared to
UC mammo
OR = 2.06,
pap-test
OR = 1.97,
both
OR = 2.53

6 mo postintervention
NS

Significant
effects for all
study
participants
(P < .05)

- Table 2.2 continues -

- mammo and
pap-test
screening rates
during the 14
mo study period
based on health
plan electronic
records

- self reported
mammo use

Outcome
measures

see Valanis,
2003

- barriers to
screening
- age
- ethnicity

Theory base1

Tailoring
characteristics

female HMO
members aged
52-69 who had
no mammo in
past 2 yr and no
pap-test in the
past 3 yr

Recruitment1
Participants
(gender, age,
disease status,
ethnicity,
healthcare
setting)1
100% female
x̄ (sd) = 59 (5)
RCT

Design

501
69%

N2
response
drop
out1

- mammo and
pap-test
screening rates
during the 14
mo study period
based on health
plan electronic
records

Outcome
measures

14 mo
intervention 2
was most
effective with
39% of
women
obtaining both
services, 32%
of group 3 and
26% group 1
obtained
services
compared to
19% UC
(P < .05)

Significant
effects for all
study
participants
(P < .05)

The reported number of respondents (N) is the number that responded at the baseline measurement and response is this baseline number of respondents divided

2

by the number of (eligible) people invited to participate

If missing this information is not provided in the article

1

Trans Theoretical Model; UC = usual care; yr = year(s)

maintenance organization; Mammo = mammography; mo = month(s); NA = non applicable; PC = prostate cancer; RCT = randomized controlled trial; TTM =

BC = breast cancer; BSE = breast self examination; CRC = colorectal cancer; FOBT = fecal occult blood test; HBM = Health Belief Model; HMO = health

USA

Valanis
et al.,
2002 [32]

- Table 2.2 continued Study
Intervention
Country
groups

Preparing for breast cancer genetic counselling

Intervention characteristics
A large majority of the interventions (n = 37) comprised tailored materials, such as
letters, booklets or magazines. Six interventions were computer-delivered
[33,36,37,39,45,51]. These programs were used by participants at care facilities,
often shortly before a scheduled consultation. All but one intervention used single
contacts, this one study investigated the effect of a booster dose of tailored
information [26]. All but two interventions tailored information with use of a
computer [25,35].
A large number of articles (n = 19) investigated an intervention providing
information about breast cancer risk and screening [18,26,27,29,30,33-35,3941,43,46,47,49,50,52,59,61]. Six studies investigated an intervention concerning
both breast and ovarian or cervical cancer [31,32,38,48,55,61]. One intervention
aimed at an increase of pap-test rate and focused on cervical cancer only [25]. Also
seven interventions provided information about colorectal or colon cancer risks
[36,37,51,53,54,56,57]. Two articles studied an intervention concerning general or
several cancer risks [19,20], two interventions focused on skin cancer [28,60], two
on lung cancer [42,58] and one on prostate cancer [44].
Tailoring variables
Most interventions (n = 30) were tailored based on variables related to behaviour
change, including barriers to change, stages of change, beliefs about cancer
screening and previous health behaviour e.g. screening history. These so called
behavioural constructs were used to adapt a message to individual characteristics
and/or to provide feedback on the psychological or behavioural state. One of these
interventions additionally adapted information to cultural constructs, specifically
racial pride, spirituality and collectivism [40]. Seven interventions also provided
cancer risk factor feedback. Ten interventions tailored information only on cancer
risk factors, providing personal cancer risk estimation as feedback. It was often
unclear how information was adapted to a tailoring variable, although some articles
present a table with components of the tailored and non-tailored messages
[30,35,38].
Theoretical foundations of the tailoring
All but three [19,43,47] articles about interventions that build on behavioural
constructs, specified the theoretical base of the tailoring variables. Many of these
interventions were based on more than one theory. Prochaska’s Transtheoretical
Model (TTM) or Stages of Change Model was referred to as the theoretical idea
behind the tailoring variables in 20 articles [18,20,26,27,29-31,33,34,37,39,41,45,
46,48,50,54,55,57,60]. This model distinguishes five stages of change through
which individuals move when changing their behaviour, from precontemplation to
maintenance of the new behaviour. Based on this theory, information was adapted to
readers’ stage of change, e.g. in relation to mammography screening [26,27,50].
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Eleven articles [20,26-28,33,34,38,49,54,57,60] described an intervention with a
tailoring strategy based on the Health Belief Model (HBM) [62], that uses perceived
susceptibility, severity, barriers and benefits to predict service uptake. The tailoring
variables of interventions described in three articles [55,57,60] were based on the
Social Cognitive Theory. Also, three articles referred to the Precaution Adoption
Process Model [29,30,60]. Furthermore, the Theory of Planned Behaviour [60] was
referred to. Determinants of this intention are attitude, social influence and
perceived behavioural control [62]. One article [40] referred to health behaviour
theories in general. And, finally, one article [27] mentioned the Extended Parallel
Process Model and one [58] the Social Ecological Model to account for the selected
tailoring characteristics.
In many articles it remained unclear in which way theory had guided the selection of
tailoring variables. However, some studies described which theoretical concepts
were chosen from each of the theories [60] and how these were translated in
tailoring variables [37]. Articles about interventions tailored on only risk factors
mostly did not account for the theory base of the tailoring [25,35,36,42,51,52]. Some
of these articles referred to theories on health behaviour change in general to
explicate the role of risk perception in behaviour change processes or to underline
the importance of providing a personal risk estimation in modifying risk perception
[53,56]. One article referred specifically to the Adherence Model to account for the
risk factor tailoring [59].
Methodological quality
Although no selection criteria concerning methodological design were included in
our search strategy, a large majority of the included articles (n = 37) described
RCTs. The remaining three articles [25,52,58] described randomized designs with a
comparison, but no control group. As indicated in table 2.1, the methodological
quality assessment revealed two articles of high quality [28,45], seven articles of
moderate quality and 19 articles of low quality. The criteria for blinding and
allocation concealment were most often disobeyed. All studies in the best evidence
synthesis were RCTs (see table 2.1 for an overview of these studies). Table 2.3
shows the results.

Outcome measures
Knowledge
Four articles studied an intervention effect on knowledge. Two of these reported on
knowledge of breast cancer and mammography. Both articles reported on the same
low quality RCT that studied an intervention tailored on risk factors and behavioural
constructs. The 24 months follow-up found significantly higher increase in
knowledge in intervention compared to control group [29], but no such difference
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was found at 12 months follow-up [30]. Therefore, we found indicative findings for
the effect of this intervention.
One of the four studies assessed knowledge of breast cancer and heredity. This study
evaluated an intervention that was tailored based on risk factors, behavioural
constructs and information processing constructs [61]. The study was of low quality
and found a significant effect. Therefore, we found indicative findings for the
effectiveness of this type of intervention. The remaining study assessed knowledge
of melanoma. This high quality study found a significant positive effect of an
intervention tailored to individuals’ risk factors [28]. Therefore, limited evidence
was found for the effect of risk factor tailoring.
Risk Perception
Seven studies assessed perceived risk. Four of these evaluated interventions that
were tailored by use of risk factors only. Two interventions provided tailored
feedback on susceptibility. Both studies on these interventions reported no
significant effect on risk perception, compared to standard information [42] and
compared to no intervention [28]. The other two studies, one low [51] and one
moderate quality RCT [36], compared an intervention providing tailored risk
estimations to standard information. Both studies found a significant positive effect
on accuracy of risk perception, suggesting indicative findings for increased effects
of risk factor tailoring compared to standard information.
The remaining three articles evaluated interventions that were tailored based on risk
factors and behavioural constructs. Two of these studied the same intervention. At
12 months follow-up this intervention did not significantly effect perceived risk
[30], but at 24 months follow-up there was a significant effect [29]. The third article
reported a significant effect on risk perception for respondents overestimating their
cancer risk [19]. Thus, two articles reported that an intervention that was tailored
based on risk factors and behavioural constructs significantly increased accuracy of
perceived risk. This finding is indicative of evidence.
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Table 2.3

Best evidence synthesis for outcome measures of studies on
tailored information (N = 28)a

Outcome measure

Type of
tailoring
variables

risk factors
Knowledge breast cancer
and
and
of
mammography behavioural
constructs
breast cancer
risk factors,
and heredity
behavioural
constructs
and
information
processing
constructs
melanoma
risk factors

accuracy of
Risk
perception perceived
cancer risks

risk factors

Control
group

standard
reminder

standard
info

Number Significant Best
evidence
of studies positive
synthesis
effect
(P < .05)
indicative
2
2 low
findings
[29,30]
quality
RCTs
1
[61]

1 low
quality
RCT

indicative
findings

no
1
intervention [28]

limited
evidence

standard
info

indicative
findings

1 high
quality
RCT
3
1 low [51]
[36,42,51] and 1
mode-rate
[36]
quality
RCT
1 [28]
none

no
intervention
3
risk factors standard
[19,29,30]
reminder/
and
behavioural no
constructs intervention

2 low
quality
RCTs
[19,29]

no
evidence
indicative
findings

- Table 2.3 continues -
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- Table 2.3 continued Outcome measure

Significant Best

Type of

Control

Number

tailoring

group

of studies positive

variables

effect

(P < .05)
breast cancer
Screening
1 low
risk factors standard or 3
(mammography)
for
personalized [35,38,59] quality
(adherence to
RCT [59]
info
recommended
behavioural standard
4
none
screening
constructs info
interval)
(see table
no
10
6 low qua4)
intervention
lity RCTs

cervical cancer
(pap-test)

3
none
standard
[20,29,30]
reminder/
no
intervention
no
1 [40]
1 moderate
intervention
quality
RCT
personalized 1 [38]
info

synthesis
insufficient
evidence
no
evidence
indicative
findings
no
evidence

indicative
findings

none

no
evidence

behavioural no
2 [20,48]
constructs intervention

none

no
evidence

risk factors

1 [53]

none

no
evidence

1 [54]
risk factors standard
info
and
behavioural
constructs
skin cancer
risk factors no
1 [28]
(mole checking)
intervention

none

no
evidence

1 high
quality
RCT

limited
evidence

colorectal
cancer
(fecal occult
blood test)

a

risk factors
and
behavioural
constructs
behavioural
and
cultural
constructs
risk factors

evidence

standard
info

Number of studies in the table exceeds 28 because several studies reported more than one outcome

measure
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Screening behaviour
Breast cancer screening
Eighteen studies estimated mammography screening rate as adherence to a
prescribed screening interval, either based on self-report or provider registration.
Most of these studies (n = 11 of 18) evaluated an educational intervention that was
tailored based on behavioural constructs only, including pros and cons of behaviour
and stage of change. As indicated in Table 2.4, six of these reported a significant
effect on mammography adherence [18,26,27,34,46,49]. Clark et al. [18] however,
reported an effect only in comparison with usual care; no significant screening
increase was found in comparison with standard information. The remaining five
studies showed no significant results [33,41,43,45,48]. Overall, most of the studies
reported that behavioural construct tailored information significantly increased
mammography adherence. Therefore, we found indicative findings for increased
effects of tailoring based on behavioural constructs compared to a control group
receiving no information.

Table 2.4

Study

Effects of information tailored on only behavioural constructs on
breast cancer screeninga (N = 11)
Methodological
Population
quality

Champion low
et al.,
2007 [27]
Champion low
et al.,
2006 [33]

Champion low
et al.,
2002 [34]
moderate
Clark et
al., 2002
[18]

HMO
members
visitors of GP,
multi-service
centre and
African
American
convention
HMO
members
HMO
members

Significant
effectsb
Intervention
Control group
delivery
DirecEstimate
tion
+
4 mo
printed
UC
material
OR 1.07
(no
intervention)
computer
pamphlet only
none
intervention

printed
material
printed
material

UC
(no
intervention)
(1) UC
(active
reminder)
(2) standard
materials

+

2 mo
OR 1.72

+

ARR 1.29

none

- Table 2.4 continues -
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- Table 2.4 continued -

Study

Methodological
quality

Population

Lipkus et
al., 2000
[41]

low

HMO
members

McCaul
et al.,
2002 [43]

low

Medicare
participants

Prochaska high
et al.,
2005 [45]
Rakowski moderate
et al.,
1998 [46]

GP patients

HMO
members

Significant
effectsb

Intervention
Control group
delivery
Direction
printed
UC (standard
material
invitation, 2
reminder
letters,
physician
follow-up)
printed letter (1) reminder
and general
risk info
(2) reminder
computer
no intervention
intervention
printed
materials

none

none

none

none

(1) standard
materials
(2) no
materials

Estimate

+

19 – 21
mo
OR = 1.43
none

Rimer et
al., 1999
[48]

low

Community
health centre
attendees

printed
materials

no information

Saywell
et al.,
2004 [49]

low

GP patients

printed
materials

UC
(no
intervention)

+

2 mo
OR 1.6

HMO
members and
clinic patients

printed
materials

UC
(no
intervention)

+

6 mo
booster vs.
none (OR
1.7)

Skinner et moderate
al., 2007
[26]

GP = General Practitioner; HMO = health maintenance organization; UC = usual care
a
Adherence to recommended screening interval
b
for all study participants at p < .05 significance level

Three studies described an intervention that was tailored based on risk factors only.
Two of these studies evaluated an intervention providing tailored risk factor
feedback and revealed no significant effects on screening behaviour [35,38]. One of
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these studies even found personalized information superior, since the group
receiving personalized information had a higher mammography rate than the group
receiving information that was additionally tailored [38]. One study found a
significant increase in the group receiving tailored risk factor feedback and relative
risk estimation compared to the control group [59]. Thus, insufficient evidence was
found for the effect of risk factor tailoring on mammography use.
Three articles described an intervention tailored based on both behavioural
constructs and risk factors [20,29,30]. None of these reported significant effects on
screening behaviour. Therefore, there is no evidence for this type of tailoring.
Only one article evaluated an intervention that was tailored based on behavioural as
well as cultural constructs [40]. This moderate quality study found significant
effects. Thus, there are indicative findings that information tailored on behavioural
as well as cultural constructs increases mammography screening rates.
Cervical cancer screening
Three studies, all low quality RCTs, reported on pap-test use. Two of these studied
an intervention tailored on behavioural constructs. Both found no significant effects
(p < .05) [20,48]. Therefore, there is no evidence for effects on pap-test use of
materials tailored on behavioural constructs. One study evaluated materials that
were tailored based on risk factors and found a negative effect on pap-test use [38].
Therefore, there is also no evidence for interventions tailored based on risk factors.
Colorectal cancer screening
Two studies focused on fecal occult blood test use as screening for colorectal cancer
[53,54]. First, Lipkus et al. [53] found that an intervention providing risk factor
feedback did not significantly increase screening rate. Second, Marcus et al. [54]
studied an intervention that was additionally tailored based on behavioural
constructs. This study showed a significant increase in screening uptake for the
group receiving four tailored booklets compared to a control group receiving one
standard booklet. The group receiving one tailored booklet did not show more
screening uptake than the control group. Thus, no studies revealed significant effects
of tailored versus comparable standard information or usual care. Therefore, there is
no evidence for the effect of tailored interventions on colorectal cancer screening
uptake.
Skin cancer screening
One study evaluated a multimedia intervention about skin cancer for effects on mole
checking. This intervention provided standard information about dangers of sun
exposure, possibilities for risk reduction and mole checking and risk factor tailored
feedback of relative susceptibility for skin cancer [28]. This high quality RCT
showed a significant intervention effect on mole checking, suggesting limited
evidence for risk factor tailoring on skin self-examination.
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Discussion and conclusion
Discussion
Whereas evidence for the effectiveness of interventions providing tailored
information on several preventive health behaviours was already established, this
review adds indications for similar evidence for tailored information about cancer
risk and screening. Noar et al. [11] found that tailored interventions outperformed
non-tailored comparison messages in effects on health behaviour. The current
review revealed indications for the added value of tailored above standard
information with respect to increase in knowledge and realistic risk perceptions.
However, as opposed to Noar et al. [11] we found no indications for added value of
tailored above standard information for the effect on cancer screening behaviour,
which might be considered a more distal outcome. This can partly be explained
through strict Cochrane quality criteria that we applied, as illustrated below, and
partly by insignificant findings that meta-analyses include and best evidence
syntheses do not take into account.
We found effects on screening adherence of information tailored on behavioural
constructs compared to no information. Although a majority of studies (n = 6 of 11)
focusing on these interventions compared to usual care or no intervention reported
significant positive effects, our best evidence synthesis found only indications for
evidence. This is due to the low methodological quality of these RCTs, often
disregarding criteria for allocation concealment and intention-to-treat analysis.
However, the minimal checklist for assessing quality of RCTs used in this review is
strict. It includes criteria for blinding that are challenging in studies of information
provision, because when a patient is informed about the study he might recognize
the intervention. Thus, although the positive results of the majority of studies
indicates some evidence, studies of better methodological quality are needed.
The evidence base suggested in this review is built primarily on intervention studies
using a behavioural construct approach. This type of tailoring relies on wellestablished theories of health behaviour change, such as the Transtheoretical Model
and the Health Belief Model, and uses variables like stage of change, self-efficacy
and intentions [63] to adapt messages or to provide tailored feedback on
psychological or behavioural state. This review suggests that these interventions
with the most solid theory base are most effective. However, interventions aiming at
increase of realistic risk perception or knowledge might need theory specifically
about risk perception.
Less evidence was found for the effect on cancer screening of interventions
providing information tailored on risk factors only. There was limited evidence that
tailoring messages effected mole checking, but no evidence that tailoring messages
affected breast, cervical or colon cancer screening. This is consistent with findings
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from early reviews of Health Risk Appraisals that could not establish effectiveness
of interventions providing personal risk estimation [66,67]. It has been stated that
programs aiming to increase screening behaviour should provide more than risk
information. Increasing risk awareness is a first step, but often insufficient in
persuading people to take precautionary action [20,68]. The two studies that found
significant effects of risk factor tailoring evaluated an intervention providing
elaborate information that not only included personalized risk estimation, but also
generic behaviour change information [28,59]. The studies that did not find effects
of risk factor tailoring evaluated invitation letters without generic information about
how to change behaviour [35,38,53]. Thus, although there is more evidence for
interventions tailored on behavioural determinants, the addition of generic
information to tailored risk factor interventions might also increase effects on cancer
screening uptake.
Few studied interventions were tailored by use of information processing or cultural
constructs. One study evaluated an intervention that was tailored to information
needs [61]. Three studies, that were excluded because the interventions were tailored
on only one variable, also used a tailoring variable related to the way in which
individuals process information: coping style, locus of control beliefs and need for
cognition, respectively [69-71]. Because of individual differences in information
processing, tailoring based on variables related to these processes appears an
interesting area for further research. Cultural constructs, as used in targeted
interventions, were applied in one studied intervention [40] and seem promising
tailoring variables when respondents have different cultural backgrounds.
Noar et al. [11] found a trend that tailoring based on more than one construct
increased effectiveness. A combination of the tailoring characteristics behaviour,
theoretical concepts from behaviour change theories and demographics seemed most
effective. Our review did not find evidence for increased effectiveness of tailoring
based on both behavioural constructs and risk factors. Information processing and
cultural constructs were each used in only one study, in combination with at least
behavioural constructs. Both these interventions showed significant positive effects.
Although we established evidence for tailored information about cancer risk and
screening, there is room for improvement of the theory base. Noar et al. [11] noticed
that often only parts of a theory are used and combined. In addition, we found that
articles contained little information about intervention development, such as
theoretical concepts, their relation to theory and translation into text adaptations. All
articles described tailoring variables, but the manner in which information was
adapted to these variables was often implicit. Furthermore, the working mechanism
of tailoring is often explained through ELM. However, both Dijkstra [64] and
Hawkins et al. [65] argued that tailoring by adapting information or by providing
feedback relies on different psychological processes. Whereas feedback is presented
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to be perceived as tailored to the individual, adapted information might seem generic
to the reader. Thus, enhanced effectiveness of adapted information can be explained
by the ELM, the effectiveness of feedback can possibly be guided by personalization
effects, such as self-referent encoding.
This study has several limitations. First, while every effort was made to conduct a
comprehensive, thorough review, the reported effects may have been exaggerated
through publication bias. Second, it was difficult to compare the included studies,
because of heterogeneity. Therefore, a best evidence synthesis was conducted
instead of a meta-analysis. Best evidence synthesis does not consider insignificant
results or weights of studies and is thus less sensitive than meta-analysis. Third, in
our quality assessment we relied on information about the methodology as reported
in the articles. Information about allocation concealment, blinding and use of
intention-to-treat analysis was often missing. We then scored these items as unclear,
without contacting authors for verification. If an article did not explicitly refer to
another article for explanation of the study procedure, we judged the quality of the
possibly related articles independent from each other. Fourth, since a majority of the
studies only included female respondents, we are unsure whether tailored
interventions in cancer risk communication possess equal effectiveness on male
respondents, though Noar et al. [11] found no significant impact of gender on effect
size. Finally, process measures, such as delivery rates or respondents’ reading time,
were mostly missing or poorly described. Future studies using computer-delivered
interventions could easily integrate these measures.
Conclusion
Numerous interventions providing tailored information about cancer risk or
screening, delivered by print or computer, have been studied in the last decade. Most
of these interventions aimed to promote cancer screening and tailored information to
behavioural constructs based on the TTM or the HBM. Although many interventions
tailored information by use of behavioural constructs, we found only increased
effects compared to generic information on cancer risk perception and knowledge of
breast cancer. We found effects of behavioural construct tailored information on
mammography uptake only compared to control groups receiving no intervention. In
addition, we found increased effects on cancer risk perception of risk factor tailored
information compared to standard information. Lastly, this review established
limited evidence for the effect of a website tailored on risk factors, knowledge of
melanoma and mole checking compared to no intervention.
Practice implications
As consultation time is scarce, interventions have been developed to increase cancer
screening uptake without needing physician involvement. Mostly these are letters,
booklets, magazines or computer programs providing information about cancer risk
and screening. Based on this review we conclude that these interventions might be
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more effective when providing individually tailored as opposed to general
information, i.e. providing information adapted to individual characteristics assessed
in a print or digital questionnaire. Thus after a participant has completed a
questionnaire, information is adjusted to individual characteristics by use of ‘if-then’
rules. For example, a multimedia intervention about skin cancer provided, next to
standard information, feedback of relative susceptibility based on risk factors for
skin cancer, such as skin characteristics and sunburn history. This intervention
increased knowledge of melanoma and respondents’ mole checking [28]. Other
interventions tailor based on behavioural constructs, i.e. behaviour change variables.
For example, an interactive multimedia computer program aiming to improve
colorectal cancer screening uptake in a healthy population, provided respondents
with tailored information with explicit reference and response to their answers to
questions about self-efficacy and perceived barriers for screening [37].
This review indicates that tailoring based on behavioural constructs, e.g. attitudes,
intentions, stage of change, seems more effective than tailoring based on risk factors
only, e.g. family history. It might be advisable to use behaviour change variables as
well as risk factors and possibly other variables, such as cultural characteristics.
Theory-guided choice of tailoring variables and type of tailoring possibly increases
effectiveness and facilitates future identification of effective theoretical concepts.
Whereas current tailored interventions mostly aim at health behaviour change of
healthy population individuals, this technique might also be promising to increase
knowledge, accurate risk perception and screening uptake of individuals at increased
cancer risk.
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Appendix 2.A

Data extraction form

Intervention
Medium of intervention

Internet/ CD-rom/ Computer kiosk/ Letter/
Pamphlet or (post)card/ Leaflet or brochure/ Other: .

Description of intervention
Tailoring characteristics
Theory on which tailoring is based
Population
Country
N

Sex

Age

Other relevant demographics

Intervention group: N = .............................................
Control group: N = ....................................................
Comparison group: N = .............................................
% women = ...............................................................
Significant differences control- and intervention
group? Yes/No
M = ............................................................................
Significant differences control- and intervention
group? Yes/No
Significant differences control- and intervention
group? Yes/No

Recruitment
Recruitment by

Recruitment method
Inclusion criteria
Exclusion criteria
Outcome
Outcome measures
Time of measurements
Significant effects
Limitations
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GP/ Health centre/ Hospital/ Cancer Info Centre/
Newspaper/ Internet/
Other: ........................................................................
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Appendix 2.B

Principles of Best Evidence Synthesis

Evidence:
Provided by consistent, statistically significant findings in outcome measures in at least two
high quality RCTs.

Moderate evidence:
Provided by consistent, statistically significant findings in outcome measures in at least one
high quality RCT and at least one moderate or low quality RCT.
Limited evidence:
Provided by statistically significant findings in outcome measures in at least one high quality
RCT.
Indicative findings:
Provided by statistically significant findings in outcome measures in at least one moderate or
low quality RCT (in the absence of high quality RCTs)
No/Insufficient evidence:
If the number of studies that have significant findings is less than 50% of the total number of
studies found within the same category of methodological quality and study design.
Or
In case the results of eligible studies do not meet the criteria for one of the above stated levels
of evidence.
Or
In case of conflicting (statistically significantly positive and statistically significantly
negative) results among RCTs.
Or
In case of no eligible studies.
Source: [24]
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Development of E-info geneca:
A website providing computer-tailored
information and question prompt prior
to breast cancer genetic counselling

Albada A, Van Dulmen S, Otten R, Bensing JM, Ausems MGEM. Development of
E-info geneca: A website providing computer-tailored information and question
prompt prior to breast cancer genetic counseling. J Genet Counsel 2009; 18(4):326338. With kind permission from Springer Science + Business Media.
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Abstract
This article describes the stepwise development of the website ‘E-info geneca’. The
website provides counselees in breast cancer genetic counselling with computertailored information and a question prompt prior to their first consultation.
Counselees generally do not know what to expect from genetic counselling and they
tend to have a passive role, receiving large amounts of relatively standard
information. Using the “intervention mapping approach,” we developed E-info
geneca aiming to enhance counselees’ realistic expectations and participation during
genetic counselling. The information on this website is tailored to counselees’
individual situation (e.g., the counselee’s age and cancer history). The website
covers the topics of the genetic counselling process, breast cancer risk, meaning of
being a carrier of a cancer gene mutation, emotional consequences and hereditary
breast cancer. Finally, a question prompt encourages counselees to prepare questions
for their genetic counselling visit.
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Introduction
Cancer genetic counselling primarily aims to increase counselees’ realistic risk
perceptions and adherence to cancer screening recommendations [1]. Most of the
consultations centre around hereditary breast cancer [2]. Counselees who are the
first in their family to request counselling, typically are poorly prepared, unsure
about what to expect from genetic counselling and expect to be offered a DNA-test
independent of their disease status and risk profile [2-4]. In addition, the content of
the initial cancer genetic counselling visit appears relatively standard with large
amounts of information being conveyed to counselees [5]. Also, counsellors appear
to direct the communication more than counselees and they initiate most of the
discussion topics. Moreover, counselees do not appear to communicate in a manner
that reflects their pre-visit needs. Provision of information prior to genetic
counselling might prevent unnecessary anxiety and worry about the process of
genetic counselling and allows individuals to prepare themselves regarding the
wider implications for themselves and their families [4]. Consequently, counselees
may be helped to participate more actively by receiving more information about the
counselling process prior to their first visit, and by being advised to prepare
questions for their visit [5].
In order to avoid supplying counselees with large amounts of general information,
pre-visit information may need to be tailored to each counselee’s situation and
needs. Pre-visit information should be adapted to the individual risk profile, because
information provided in genetic counselling differs for counselees with high versus
low risk of being a carrier of a BRCA mutation. Moreover, as information needs
differ among counselees [2], focusing on providing information specific to each
counselee’s needs might enhance its perceived relevance and limit the amount of
redundant content. Tailored information, which is intended to reach one specific
person and is therefore based on individual characteristics related to the outcome of
interest [6], is realized via an assessment of individual characteristics, a message
source file that provides the messages, and a computer program that connects the
individual assessment with the relevant messages [7,8]. These programs consist
mainly of logical (‘if-then’) statements [9] used to determine message selection. Precounselling information could thus be tailored by adapting the information to
counselees’ individual characteristics [10,11].
Few studies have been published on computer-tailored information provision in
genetic counselling [12] or patient care [13-16]. However, in primary and secondary
prevention substantial research has been done assessing tailored information
interventions. Reviews of tailored interventions for smoking cessation and dietary
behaviour show that computer-tailored information is more likely to be read and
remembered compared to non-tailored, generic materials [17-20]. Computer-tailored
information also is found to have a greater impact on people’s intentions and

87

Chapter 3

behaviour than generic information [18-20]. Additionally, the option for counselees
to pose questions in advance to be dealt with during the consultation can easily be
integrated into an informative intervention. Such a question prompt sheet consists of
space for counselee’s questions and has proved to be feasible and effective for
enhancing patient participation during consultations [21]. Thus computer-tailored
interventions show promise as one way to facilitate communication between health
professionals and patients.
The present paper describes the program development of an internet intervention,
called “E-info geneca.” The intervention provides tailored pre-visit information and a
question prompt for counselees in breast cancer genetic counselling who are the first
in their family to request counselling. Intervention studies often focus on the effects
of an intervention without specifying the precise characteristics of the intervention
and the postulated processes involved in producing the effects [22]. Also, the way in
which theory guided the development of tailored interventions is frequently implicit
[12]. Consequently, it is difficult to faithfully replicate effective interventions and
challenging to identify techniques contributing to effectiveness across interventions
[23]. Inspired and guided by the “intervention mapping approach” [22], a
comprehensive framework for intervention development in which all steps in the
development process need to be explicated, we systematically developed our
intervention. This paper describes this process.

Method
We used the intervention mapping approach to develop a tailored intervention for
breast cancer genetic counselling. Intervention mapping is a framework for
systematic health promotion program planning, implementation and evaluation, that
incorporates theory and empirical evidence to identify determinants of behaviour,
develop intervention objectives, and select methods and strategies for an
intervention [22,24,25]. Table 3.1 outlines the intervention mapping steps. In this
iterative process, which spanned 13 months, many steps overlapped, which is
encouraged in the intervention mapping approach. In the first intervention mapping
step, we extracted counselees’ needs within cancer genetic counselling from a
previous study by our research group [2]. Second, based on these needs, we
explicated the objectives for the intervention. Third, based on literature we selected
theory-based methods and practical strategies to achieve the stated objectives. To
elucidate, theory-based methods are general techniques or processes, derived from
empirical evidence that describe the association between an intervention and
modification of determinants, whereas practical strategies are techniques for the
application of these theory-based methods. Fourth, the intervention development
phase integrated sub steps for designing tailored information: preparation, tailoring
and integration [8], and presentation and readability, web design and testing. Finally,
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in the fifth and sixth intervention mapping steps we anticipated implementing and
evaluating the intervention in a Dutch clinical genetic centre. These six intervention
mapping steps are described in detail in the next section.

Development Process
Needs assessment (step 1)
In a previous study a needs assessment was conducted among counselees who were
the first in their family seeking cancer genetic counselling (n = 128, 63% breast
cancer counselees) [2,5]. This assessment showed that many counselees fostered
unrealistic expectations regarding the process of counselling, especially about the
indication for DNA-testing [2]. Counselees had a variety of specific information
needs (e.g., about cancer risks, benefits and limitations of testing) [2]. After the first
consultation, about one-fifth had unfulfilled needs regarding emotional matters and
explanations about their own cancer risk. Accurate knowledge and personal control
had increased and anxiety and risk perceptions had decreased [26]. However,
marked overestimation of cancer risks persisted. Furthermore, a better fulfilment of
needs was related to higher perceived personal control and lower anxiety scores.
Analysis of the communication in the initial visits showed that the content of these
visits was relatively standard; counsellors did not adapt to counselees’ pre-visit
informational needs [5]. Overall, counselees had a stronger psychosocial focus than
counsellors. Counsellors initiated discussion of most of the topics during the visit.
Counsellors provided more psychosocial information to counselees who had a
higher need for emotional support, but they did not enquire more about their
concerns. The counsellors also did not adapt the counselling according to patients’
expectations or anxiety [27]. Counselees asked few questions in the initial visit and
did not often verbalize their needs [5]. Consequently, counsellors experienced
difficulties in attuning to counselees’ agendas [28]. Whereas most patients prefer to
be informed and only a portion want to participate in decision making [29], younger,
higher educated women without a severe condition generally prefer an active role
within consultations [30].
In conclusion, the results of these studies suggest that counselees have unrealistic a
priori expectations and unfulfilled needs after the counselling. They seem to be
insufficiently acquainted with genetic counselling to prepare themselves and to take
a more active role [5]. To improve the outcome of breast cancer genetic counselling,
counselees should be prepared and encouraged to formulate questions.
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Table 3.1

Intervention mapping applied to the development of E-info geneca

Steps

Tasks

Month

1. Needs assessment

- Extract counselees’ needs regarding cancer genetic
counselling from data reported in previous research

1-6

2. Objectives and
determinants

- Specify program objectives, performance objectives
and determinants, and prepare matrix
- Identify target population and stakeholders: formation
of expert group and consultation with genetic
counsellors
- Decide on information topics with expert group

1-6

3. Theory-based
methods and
practical strategies

- Identify theory-based methods and practical strategies
from literature
- Consult expert group to decide on methods and
strategies

1-7

4. Intervention
development

- Review available leaflets and websites about cancer
genetic counselling and breast cancer and heredity
- Adjust information to local setting
- Extract list with tailoring variables from our systematic
review of tailored information about cancer risk and
screening
- Decide on tailoring variables with expert group
- Consult genetic counsellors about information subjects
and tailoring variables
- Edit information to enhance readability
- Develop tailoring matrices
- Adapt information texts for different tailoring profiles
- Integrate tailored texts in a coherent website structure
- Web design
- Genetic counsellor review of E-info geneca
- Test E-info geneca with breast cancer genetic
counselling counselees

5 - 13

5. Plan implementation

- Formulate implementation plan: integrate E-info geneca
in genetic counselling process

1 - 13

6. Plan evaluation

- Develop evaluation plan: write research protocol for the
RCT

1 - 13
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Define specific intervention objectives (step 2)
According to our needs assessment, as described above, the outcomes of cancer
genetic counselling, greater perceived control and less anxiety, will improve through
a better fulfilment of counselees’ needs during the first genetic counselling visit.
Barriers for fulfilment of counselees’ needs include counselees’ unrealistic
expectations and their lack of participation such that they do not ask for the
information they need.
Program objective
The overall aim of the intervention is to increase counselees’ realistic expectations
of breast cancer genetic counselling as well as their participation within the
consultation. These effects should subsequently fulfil the indirect goals: more
realistic perception of breast cancer risk, increased perceived control, a decrease in
cancer worry and anxiety and, finally, an increase in adherence to screening advice.
Target group and stakeholders
The target group for the intervention consists of counselees in breast cancer genetic
counselling. The counsellors of the Department of Medical Genetics of the
University Medical Center Utrecht are the main stakeholders. As recommended
[31], we included representatives from both of these groups on our expert panel.
This panel consisted of eight actively participating representatives: three former
counselees in breast cancer genetic counselling (of which two are members of the
Dutch Breast Cancer (Patient) Association), two clinical geneticists, a genetic nurse,
a psychologist and an interdisciplinary social scientist. This panel met three times
and conducted one feedback round via email. The draft of E-info geneca was
circulated within the expert group and alterations were suggested. The draft was
then modified by the first author before being re-circulated. The web texts were
discussed with counsellors during departmental meetings. The department of
Medical Genetics approved the final website.
Performance objectives
In order to determine the effect goals or performance objectives that eventually lead
to the program objectives, the factors influencing counselees’ expectations and
participation should be considered. An intervention should focus on the most
important and changeable factors [32]. Results of a study on communication training
for counsellors indicate little effect on counselee participation [33]. Therefore, this
project aims at the counselee (individual) and at the interaction between counselee
and counsellor (interpersonal level). Table 3.2 lists these performance objectives and
determinants of counselee behaviour.
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Table 3.2

Matrix with objectives and determinants of the intervention
‘E-info geneca’ for counselees in breast cancer genetic counselling

Performance
Objectives

Personal Determinants
Attitude

1 a) ce knows
the process of
genetic
counselling
1 b) ce knows
possible
outcomes of
counselling
1 c) ce knows that
bc can be
hereditary
2 a) ce asks more
questions

2 b) ce achieves a
participatory
role in decision
making

Knowledge about:
- DNA-test is not standard counselee is responsible for
communication with family
members about the
counselling and the results
- DNA-test can give an
uncertain test result
- bc screening and early
detection
- hereditary bc

ce considers
question
asking to be
important
ce considers
participation
in decision
making to be
important

External
Determinants
Cues

- question
prompt
- cr invites ce
for questions

ce = counselee; cr = counsellor; bc = breast cancer

To achieve the first goal (i.e., realistic counselee expectations) the most important
determinant is knowledge, more specifically, knowledge of the process of genetic
counselling, outcomes of counselling and hereditary breast cancer. The topics on
which a need for information exist are based on the earlier conducted counselees’
needs analysis Quote geneca [2]. A factor analysis of the results of this instrument
yielded five main information needs: process of genetic counselling, determination
and consequences of being a carrier of a mutation in a cancer gene, breast cancer
risk, and emotional consequences. Each of these topics was specified by items on
the Quote geneca. The expert panel formulated additional items; for instance, the
counselee experts emphasized the need for information about societal consequences,
such as insurance (see Table 3.3).
The second goal (i.e. increased counselee participation) can be achieved by
intervening on an external determinant, namely giving a question prompt as a cue
[34]. Additionally, prompting of question asking by the counsellor during the
consultation can encourage the counselee to ask questions [35]. Also, the counselee
attitude towards question asking is a relevant determinant. This attitude could be
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changed by providing information about the benefits of question asking for
fulfilment of counselee needs and recall. The expert panel formulated information
items for this topic “In consultation” (see Table 3.3). A determinant that influences
participation in decision making is the counselee’s attitude towards this process.
Therefore, the topic “in consultation” includes information about the importance of
participation in decision making.
Select suitable theory-based methods and practical strategies
(step 3)
Methods to enhance realistic expectations
In the Netherlands, counselees in genetic counselling usually receive only a brief
leaflet prior to counselling, providing information about the possible reasons for
referral, organization of the clinic, and what to expect of the visit in general terms.
Providing more pre-visit information could increase realistic expectations [4].
Several studies have shown that providing more extensive pre-counselling
information can increase knowledge on breast cancer and heredity [36-38].
Moreover, use of a pre-counselling CD-ROM changed the focus of the
communication within the consultation from basic education toward personal risk
and decision making [37].
The effect of this pre-visit information can be optimized by tailoring. Tailoring
information to the individual is likely to increase perceived personal relevance [39],
enhance perceived interest [38-40], and improve recall [39,41].
Theoretical background for tailoring by adaptation of information is provided by the
Elaboration Likelihood Model (ELM) [42], which describes how a message can
change attitudes. According to this model, attitudes can be adopted by two routes:
centrally, by thoughtful consideration and evaluation of the given information or
peripherally, by simply using heuristics or peripheral cues such as attractiveness,
expert source or number of arguments. These centrally established attitudes are more
enduring, more stable against contra argumentation, and they are better predictors of
behaviour. Therefore, health education should aim at central elaboration of
information. The extent to which people are inclined to elaborate centrally is
determined by their ability and motivation. A person’s ability is determined by
factors such as message comprehensibility, time pressure or distraction. This
motivation is mainly influenced by two factors: personal involvement with the
attitude object and a more dispositional need for cognition [42,43]. The ELM states
that making the message more personally relevant by tailoring, stimulates
motivation for thoughtful consideration, which leads to more stable attitudes [22]
and is supported by EEG research showing that tailored information increases
attention rates [44].
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- Hereditary

Hereditary

Being a carrier

- Analysis of

- How long does a DNA-test take?
- What is the role of the first family
member to apply for a DNA-test?

- What are the limitations of DNA-testing?
- What is the procedure of DNA-testing?
- What does it mean to be carrier of a certain gene?
- What it means to be carrier of a breast cancer gene?

carrier

- Table 3.3 continues -

being a carrier?

- What are the societal consequences of

- Possible DNA-test results

- What are the possibilities of DNA-testing?

- When is a DNA-test feasible?

- Contact and route

- Privacy

- Being a

history?

- What is the procedure for the analysis of the family

calculated?

- How are the risks for the counselee and her family

counselling?

- What are the costs of genetic

counselling?

- DNA-test

- Contact/ route

- Privacy

- What is the division of roles between counsellors?

- What is the process of genetic counselling?

- Procedure
family history

- How long does the diagnostic procedure take?

- Expectations

counselling

- What to expect from genetic counselling?

- How does cancer inherit in a family?

- When to apply for genetic

- What are genes?

- What is the prevalence of breast cancer in the Netherlands?
- How often is breast cancer hereditary?

(subheadings)

Additional Items

(subheadings)

Items Quote Gene

Genetic

genes?

- What are

- Inheritance

breast cancer

pages)

breast cancer

Topics (web

(menu)

Contents of E-info geneca: Topics and items

Main Topic

Table 3.3

- In consultation
- The counsellors

consultation

- Support

counselling

- Genetic

The

consequences

Emotional

- Ovarian cancer

risk
risk

- Screening

Breast cancer

- Table 3.3 continued -

- What does it mean not to be a carrier of a cancer gene?

- What is the risk of developing cancer for family members?

counselling

- Emotional consequences for the counselee as a result of genetic

counselling

- Emotional consequences for the family as a result of genetic

developing cancer?

- What to do if the counselee does not have an increased risk of

breast cancer?

- What to do if the counselee has an increased risk of developing

- The counsellors (names and photographs)

- Questions after your consultation

- Question prompt

- Advice for better communication

- Advice for comprehending

- To understand and remember info

- In consultation with your counsellor

of the family history?

- What are possible results of the analysis

- Support

- Possibilities for prophylactic surgery

- Possibilities for ovarian screening

- Possibilities for breast screening
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Methods to enhance participation
Counselees can be stimulated to pose questions by use of a question prompt sheet
(QPS). A recent review [45] shows that the use of a QPS in cancer consultations
increased the amount of patient questions in a majority of studies. Moreover, a QPS
empowered patients to ask questions about specific subjects, shifting the focus of the
consultation. Another review additionally establishes limited evidence for a positive
effect of a QPS on cancer patients’ recall of medical information provided that this
sheet is actively endorsed by the physician [34]. Generally, patients consider a QPS
to be useful. However, effects on anxiety (an indirect goal in our program) were
mixed [34,45]. Overall, a QPS seems to be a useful tool to enhance patient
participation and a feasible addition to the oncology consultation. Since up to half of
the cancer genetic counselees in our clinic is affected by cancer [26] with many
similar issues involved, the QPS is a promising tool in cancer genetic counselling. In
a typical QPS, patients are confronted with a list of frequently asked questions and
an option to formulate their own questions. However, to further individualize the
counselling, we believe that no frequently asked questions should be supplied. The
prompt in our intervention therefore consists of a request to counselees to formulate
their own questions before the first genetic counselling visit.
During cancer genetic counselling visits several decisions have to be made (e.g.,
concerning involvement of affected relatives to ask for their medical data or their
acceptance of a DNA-test, the decision to undergo genetic testing, to inform family
members about test results, to start periodic surveillance or to opt for prophylactic
surgery). Cancer patients who achieve their preferred role are most satisfied with
their consultation, whereas patients who are less active than desired are least
satisfied [46]. Studies in oncology show that the use of a QPS without physician
endorsement reduces the percentage of patients whose preferred involvement in
decision making was achieved [35]. Therefore counsellors need to be prepared for
how to use a QPS in order to adjust their counselling style to counselees’ increased
participation and decision making involvement.
Counselee participation is considered to increase fulfilment of their needs. Results
from previous research indicate that counselees have unfulfilled needs regarding
emotional matters and personal risk estimation [26]. Other studies show that
counsellors provide detailed information on various topics related to cancer, but they
neither consistently elicit emotional concerns [29] nor adapt their counselling to
patients’ expectations or anxiety [27]. Thus, counselee question asking is needed to
tailor the consultation to individual needs.
And finally, based on the ELM, we expect that an increase in counselee participation
enhances central information processing and thus stable attitudes. The most effortful
form of information processing occurs when attitude change results from the selfgeneration of arguments, instead of passive exposure [42]. When an attitude is
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formed via direct personal experience it is automatically based on self-generated
information. Counselee participation within the consultation implies increased
counselee speech time, question asking and information giving. Consequently, there
will likely be more self-generation of arguments. Therefore, we expect more
accurate knowledge and risk perception as a result of E-info geneca. Furthermore, we
expect a decrease in cancer worry and anxiety, and an increase in perceived control.
Strategy
The information and question prompt needs to be provided before the first
consultation. To make the intervention most self paced and private, the intervention
should be delivered at counselees’ homes. The most practical way to provide
counselees with computer-tailored information with a question prompt is through the
internet, because the tailored information does not need to be printed and the
question prompt can easily be saved for the counsellor. In 2007, 83% of Dutch
inhabitants had internet access at home [47]. There are, however, huge differences in
internet access and computer abilities [48,49]. In comparison to the general adult
population, elderly, lower educated people and people without study or paid work
are less likely to have internet access, they make less use of the internet, and they
have poorer computer abilities. Since Dutch breast cancer genetic counselling
counselees are generally young and higher educated [50], we considered it feasible
to opt for an internet-based intervention.
Intervention development (step 4)
We gathered patient and counselee information texts on the topics listed in Table
3.3. The texts are drawn from available brochures, standard counselee letters and
web texts [51,52] for which we gained permission to use. When necessary, these
texts were adjusted to the local breast cancer genetic counselling setting.
Preparation of tailoring
In the first sub step of the intervention development we developed a list of
potentially relevant tailoring variables. This list is based on a review of tailored
information about cancer risk and screening [12] in which we disentangled the
tailoring variables of the studied interventions. Most evidence supporting effects of
tailored health information is based on studies evaluating behavioural construct
tailoring, which relies on variables specified in leading theories of health behaviour
change [53]. The review established limited evidence for tailoring cancer risk
information on these behavioral constructs and/or on risk factors [12]. Next to
behavioural constructs, demographic and medical variables and variables related to
information processing were detected as possibly relevant variables for adapting
information to the individual. One article retrieved in the review evaluated tailored
education material for breast cancer genetic counselling. This information was
tailored on sociodemographic characteristics, risk factors and information
preferences and was effective in increasing knowledge about breast cancer and
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heredity and in enhancing accuracy of perceived risk of being a mutation carrier
[38]. The tailoring variables for which indications of evidence were found include,
behavioural variables, risk factors, medical history and information needs. These
variables were proposed to the expert panel to apply in E-info geneca.
Deciding on tailoring variables
In the second sub step of the intervention development the expert panel decided on
relevant tailoring variables and appropriate adaptation of messages to each tailoring
variable. Information in E-info geneca was adapted to the variables stated in Table
3.4. This sub step resulted in a tailoring matrix for each intervention subject,
presenting the number of tailored texts per subject (see Table 3.5 for an example).
The information content was adapted to the value of the tailoring variables in the
pre-visit individual assessment. The information on the website is tailored to
counselees’ individual situation (e.g., counselee’s age, cancer history and probability
of being a mutation carrier). For example, affected high risk counselees received
information about the procedure of a DNA-test, stating that a DNA-test could be
conducted on their DNA. Unaffected high risk counselees were told that a DNA-test
could be performed on DNA of an affected family member. Additionally,
information was adapted to the preferred extensiveness of information, defining
whether the counselee receives extensive or concise information. This tailoring
variable was based on the finding of Cassileth et al. [54], that patients differ in their
preferred amounts of information, and it is similar to the tailoring on information
preference used by Skinner et al. [38]. The concise versions of the texts were created
by omission of elaborations, elucidations and details. For example, the concise
version of the text about privacy explained that the counselee’s information is
documented in a medical file and that the counselee can request a copy. The
extensive version of the text additionally specified the law in which these rights are
stated. Consequently, the concise versions of the texts are shorter than the extensive
versions, due to a lower average number of sentences and a somewhat lower average
number of words per sentence.
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Table 3.4

Tailoring variables, categories and examples of how text is
adapted for the different categories

Tailoring Variable

Categories

Examples of Adaptation of Information

Age1

<40/ 40-50/
≥50
affected/
nonaffected
high/ low
probability

Information about the national bc screening
program for women ≥ 50 yrs
Information for non-affected women about
the need to approach an affected relative to
participate in DNA- testing
Counselees with low probability only
receive brief information about the
possibility for DNA-testing, stating that
counsellor decides whether there is an
indication for DNA-testing
Information about prevalence of oc for oc
affected counselees

Affected with bc1

Probability of being a
mutation carrier (based on,
among others, the number of
family members affected with
bc) 1,2
Affected with oc1
Family members affected
with oc1
Having children1

affected/
non-affected
first degree/
second
degree/ none
children/ no
children

Considering prophylactic
breast surgery1

yes/ no

Preferred extensiveness of
information3

extensive/
concise

Information about prevalence of oc for
counselees with oc family history
Information about choice for genetic testing
and consequences of genetic testing for
children for counselees who have children
Women not considering prophylactic breast
surgery receive less information about this
procedure
Information on all topics is provided in
extensive or concise form

1

If applicable for subject

2

Algorithm for this tailoring variable: IF (bc affected AND age at diagnosis ≤ 40) OR (bc affected AND

oc affected ) OR (bc affected AND first/ second degree family members affected with oc) OR (number of
first degree family members affected with bc > 1) OR (number of first degree family members affected
with oc ≥ 1) OR (first/ second degree family members affected with bc AND first/ second degree family
members affected with oc) OR (bilateral bc AND 1st diagnosis at age < 50) OR (oc affected AND first/
second degree family members affected with bc): probability = high
3

All subjects

bc = breast cancer; oc = ovarian cancer
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Table 3.5

Example of tailoring matrix for the topic “Breast screening”

Tailoring

Affected with breast cancer & information

variables

preference
Affected

Age &
probability of

Age < 50

being a mutation
carrier

Age ≥ 50

Unaffected

Extensive

Concise

Extensive

Concise

High

text 9d

text 9e

text 9c

text 9f

Low

text 9b

text 9b

text 9b

text 9b

High

text 9d

text 9e

text 9c

text 9f

Low

text 9b

text 9a

text 9b

text 9a

Presentation and readability
In the third sub step of the intervention development the information was edited in
accordance with guidelines for web information [55]. E-info geneca has a clear and
simple text structure, which comprises representative headings and positioning of
the main message at the beginning of the text and in every first paragraph sentence
[56]. Because information materials for breast cancer patients are often too difficult
for patients to understand [57], we have put specific effort in reaching an acceptable
reading ease. The text was adjusted to the readability level of 4th grade high school,
similar to reading ease (R.E.) score 60-70 on the Flesh scale. Text on this level is
easy to understand without being irritating. It consists of short sentences (on average
10 words) and common, everyday words [58]. We used the Flesh readability
formula adjusted for the Dutch language by Douma, which produced an R.E.-score
of 58.4. E-info geneca has on average 10.7 words per sentence and 5.5 signs per
word. Only 5% of the sentences are passively phrased. We eliminated wordiness and
figurative talk.
The text was adjusted for the web by creating subheadings, short paragraphs and
enumerations using bullets. Additionally, tooltips provided explanation for jargon.
We added information on purpose, contact and ownership of the site, which can be
contacted from every page [59]. The website contains pictures of the hospital
department entrance, a consultation room, chromosomes and a rotating DNA helix.
Additionally, one web page presents the names and photographs of the counsellors.
All risks communicated within E-info geneca combined visual, numerical and verbal
representations, because people appear to prefer a combination of approaches and
they better understand risks when a combination is used [60,61]. This combination
of risk representations is similar to that in a leaflet about risk of hereditary
predisposition for breast cancer which increased correct risk perception and
knowledge in unaffected counselees for breast cancer genetic counselling [62].
Diagrams for prevalence and heredity of breast and ovarian cancer were used similar
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to those in a decision aid that was effective in increasing counselees’ knowledge
levels [63,64].
Finally, the texts of E-info geneca were checked with the EQIP (Ensuring
Information for Patients) instrument for assessing quality of written
information [65]. This instrument consists of quality items concerning
readability, completeness of information. The E-info geneca texts
satisfactorily on all applicable items.

Quality
patient
clarity,
scored

Integration
In the fourth sub step of intervention development we integrated all of the separately
written messages in one coherent website. Possible subsequent texts should fit.
Using fake-records (data from non-existing individuals) we tested the output of the
system. Lastly, the question prompt was added, which can be accessed upon closing
E-info geneca.
Web design
The fifth sub step in the intervention development consisted of web design. We used
a web page layout and navigation similar to that of the University Medical Center
Utrecht, to enhance the design’s perceived credibility.
E-info geneca has a menu bar containing links to the homepage and the five main
topics: hereditary breast cancer, genetic counselling, being a carrier, breast cancer
risk, and emotional consequences. The order in which these topics are presented
varies randomly across counselees. Additionally there is a main topic “In
consultation,” that offers advice on how best to communicate with the genetic
counsellor. For example, it states the advice to express concerns, to notify the
counsellor when one does not understand the information given and to bring a
spouse or family member to the consultation. Each of the main topics leads to
several web pages (see Table 3.3 for this layered structure). For example, when
clicking on the main topic “Hereditary breast cancer” in the menu, one accesses a
web page about the prevalence of hereditary breast cancer in the Netherlands. In the
left menu of this web page there are two links “How does cancer inherit in a
family?” and “What are genes?” each leading to a webpage about that subject. The
website consists of 19 web pages.
Counselees’ page views will be logged. Log files will contain the sequence of the
web pages requested by each counselee and the date, time and duration of these
requests. The questions posed on the question prompt will be saved in a
questionnaire program. Respondents can visit E-info geneca only once, unless they
receive a reminder including their personal link, which is sent in case of an
incomplete evaluation form about E-info geneca.
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Test phase
In the sixth sub step of the intervention development, E-info geneca was tested by
counselees in breast cancer genetic counselling to ensure accessibility and
understandability. These counselees were representative of the study population, in
terms of being the first in their family to request genetic counselling. However, they
were consulted after their final consultation instead of before their first consultation,
because we wanted the opinion of experienced counselees. During their final
consultation at the department of Medical Genetics of the University Medical Center
Utrecht the counsellor approached them to evaluate E-info geneca. Consequently,
they could not use the question prompt. We asked them to complete the pre-tailoring
questionnaire, access E-info geneca through the link provided and complete the
evaluation form. When this evaluation form was incomplete we sent an email
reminder.
Thirteen respondents participated in this test phase. Their mean age was 43 years
(SD = 11, Range: 22 - 61). Five were affected with breast cancer and one was
affected with ovarian cancer. Nine respondents had one or more children. Eight
respondents were referred by their GP; the other five were referred by a hospital
physician. Six respondents indicated that the initiative for genetic counselling was
both their own and their physician’s together. Three respondents indicated it was
solely their own initiative. Two respondents said it was their family’s initiative, and
another two indicated that it was their physician’s initiative. Seven respondents had
searched the internet for other websites on cancer and heredity.
After completing the pre-tailoring questionnaire, all 13 respondents visited E-info
geneca. Eight visited only the homepage. The remaining five respondents viewed on
average 10.2 web pages. Thus, when E-info geneca was visited beyond the
homepage, more than half of all 19 web pages were viewed.
Seven respondents completed the evaluation form. Most of these respondents
evaluated the website as clear and well arranged (6), easy to use and to search (7).
Two respondents thought the website responded slowly. All respondents found the
information useful, easy to understand, helpful for themselves and for family and
friends, reliable, of present interest and of personal relevance. All but one of the
respondents considered the information reassuring. One respondent considered the
information disturbing, and two considered it confusing. Two respondents thought
they were provided with too much information; however, both indicated a
preference for extensive information in the pre-tailoring questionnaire. None of the
respondents had missed particular information on the website. All respondents
thought that future counselees would better know what to expect from genetic
counselling after visiting E-info geneca.
To clarify respondents’ reasons for only visiting the homepage, we conducted three
additional telephone interviews. Counselees appeared to have missed the menu, had
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not read the instructions on the homepage, or had left the homepage unintentionally.
Alterations after the test phase
Following up on the results of the test phase, we made the menu more attractive and
improved the readability of the website instructions at the homepage. Also, we
deleted the link to the evaluation form from the homepage. This link remained on all
other pages and was enlarged to a button. Also, we added a possibility to return to Einfo geneca after pushing this button. Furthermore, we improved the web design, the
jargon explanations, and we made small alterations in the texts for clarification.
Implementation and evaluation plan (step 5 and 6)
E-info geneca will be evaluated in a Randomized Controlled Trial (RCT) registered
in the Dutch Trial Register (ISRCTN82643064). Two-hundred consecutive breast
cancer counselees at the Department of Medical Genetics of the University Medical
Centre Utrecht will receive a personal login by mail and email before their first
genetic counselling consultation. After completing the individual assessment, half of
them will receive a link to the website E-info geneca, which is constructed using the
tailoring variables from the assessment. After closing the website these counselees
will complete the QPS and evaluate the intervention by logging on to an evaluation
form. The counsellor will receive the posed questions at least one-half of an hour
before the start of the consultation. Consultations will be videotaped, and both the
counselee and the counsellor will be asked to complete a questionnaire after each
consultation. The effects of E-info geneca on expectations of genetic counselling,
counselee participation, fulfilment of information needs and on post-counselling
cancer worry, anxiety, risk perception, perceived control and adherence to screening
advice will be studied.

Discussion
E-info geneca is intended to be complementary to genetic counselling sessions and
cannot substitute for genetic counselling consultations. E-info geneca is developed
for breast cancer specifically, but can be adapted to other types of hereditary cancer.
With access to E-info geneca prior to the counselling we aim to make the first
consultation more interactive. The intervention therefore could make the content of
the consultation more focused on the situation of the individual counselee.
Counsellors may notice that counselees are better informed about genetic
counselling and pose more questions through their preparation with E-info geneca.
This will require a more flexible counselling style and will limit the need for
provision of relatively standard information.
The objectives of the website E-info geneca are also relevant in other countries that
offer breast cancer genetic counselling (e.g., USA, UK, Australia). The problem of
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poorly prepared counselees that expect to be offered a DNA-test independent of
their risk profile has also been reported for the UK [3,4]. For the Australian situation
it was reported that counsellors did not adapt their counselling according to
counselees’ expectations or anxiety [27], resulting in relatively standard
consultations in which counsellors provided detailed information, but inconsistently
elicited emotional concerns or facilitated communication [29]. Similarly, Ellington
et al. [66] described the initial counselling sessions in a USA setting as
predominantly educational in nature with minimal dialogue devoted to psychosocial
issues. The rationale of E-info geneca could therefore also be applied in other
countries. Although E-info geneca is written in Dutch, the website content would be
similar for other countries. Therefore, the process of the website development could
be replicated to produce an equivalent in English, addressing specifics in the genetic
counselling process of a given country.
This program development study has some limitations. First, the test sample
reflected the RCT study population, except for the fact that test respondents already
had had their first consultation at the Department of Medical Genetics. Since E-info
geneca is developed to provide counselees with pre-visit information about breast
cancer genetic counselling, this information may seem inappropriately timed. This
test design was chosen because we wanted the opinion of experienced counselees on
whether they considered this information useful and correct.
Second, whereas we strived for readability at fourth grade level, E-info geneca
actually appeared a bit more difficult to read. Due to certain long words which we
frequently needed to use, such as genetic counselling and mammography, it was
difficult to obtain the desired reading ease. However, based on the test outcomes, we
expect that the information is understandable through the provided jargon
explanations.
Third, in the test phase we were surprised by the number of respondents who visited
only the homepage. The lack of clarity in the website navigation causing this
respondent behaviour could have been tackled with usability testing. Therefore, we
recommend conducting usability tests in an early phase of future website
development.
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Conclusion
An intervention development process was prompted by the finding that counselees
foster unrealistic expectations of breast cancer genetic counselling. Within
intervention development a systematic procedure is necessary to include theory and
experts’ advice as well as practical experiences with intervention modes. The
intervention mapping approach structured these tasks and supported description of
each step in the development process. The development process resulted in the
website E-info geneca that provides computer-tailored information about breast
cancer genetic counselling.
All information in E-info geneca is designed to be appropriate for the individual
counselee. Based on the Elaboration Likelihood Model, which proposes that
information perceived as personally relevant stimulates greater cognitive activity,
we expect an increase in realistic expectations of genetic counselling after
counselees consult E-info geneca. As an effect of the question prompt we expect an
increase in counselee participation within the genetic counselling consultation. The
effects of E-info geneca on counselees’ expectations, participation, and fulfilment of
their information needs and its effects on their post-counselling cancer worry,
anxiety, risk perception, perceived control and screening adherence are currently
being assessed in an RCT.
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Abstract
Background
This article explores the use and evaluation of a pre-visit website which aims to
prepare counselees who are the first in their family to request breast cancer genetic
counselling. This website E-info geneca provides computer-tailored information and
a blank question prompt sheet (QPS) on which counselees can formulate their
questions for the consultation.
Objectives
First, to assess which factors influence the use of E-info geneca, including the
duration of site and page views, the influence of topic sequence in the menu bar on
the sequence of page views, and the relation between website use and the use of the
QPS. Second, to explore counselees’ evaluations of E-info geneca and relations with
counselee characteristics.
Methods
User statistics were analyzed to describe duration of site and page views.
Multivariate analyses were used to predict duration of web and page views,
sequence of page views, QPS use and site evaluations. Independent variables were
sociodemographic background, disease status, psychological functioning and
information needs.
Result
All 101 counselees who were provided with a login accessed the website and they
spent on average 21 minutes viewing the website. Counselees affected with breast
cancer spent more time on the website than unaffected counselees. Half of all page
views were within the sequence of topics in the menu and older counselees and
those who made less use of the internet more often navigated according to the menu
sequence than others. Having viewed information about why it is important to ask
questions increased QPS use. Counselees who had higher information needs
considered the information more helpful.
Conclusion
This hospital-provided website for breast cancer genetic counselees was accessible
and was evaluated positively, even concerning older counselees and those who had
not searched the internet for information about hereditary cancer. Counselees might
navigate hospital-provided websites more in line with the sequence of topics in the
menu bar, than generally accessible health websites.
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Introduction
Breast cancer genetic counselling is available for individuals with a (family) history
of breast cancer who wish to learn their own and/or their family’s cancer risk. It is
offered in cancer genetic centres by genetic counsellors and comprises education
about cancer (recurrence) risk, cancer prevention and early detection with the aim of
reducing morbidity and mortality [1]. The first visit consists of education about
inheritance of hereditary breast cancer, possibilities for DNA-testing and
psychosocial consequences for the counselee and relatives. However, as public
knowledge of genetics is scarce [2;3], counselees who are the first in their family to
request breast cancer genetic counselling (probands) are often unsure about what to
expect [4;5] or expect to be offered a DNA-test independent of their disease status
and risk profile [6]. Within the first consultation, counselees generally have a
passive role, receiving large amounts of relatively standard information [7-10].
Consequently, after the first consultation, about one-fifth of the counselees have
unfulfilled needs regarding emotional matters and explanations about their cancer
risk [11]. Consultations may become more effective if counselees voice their needs.
To prepare counselees for this more active role, a website with pre-visit computertailored information and question prompt sheet, called E-info geneca, was developed
[12]. This website provided counselees with information about what to expect of
genetic counselling. To avoid supplying counselees with large amounts of generic
information not applicable to their specific situation, the information was computertailored to the individual based on counselees’ medical and family history and
information preference. Counselees could write questions for the consultation on the
question prompt sheet (QPS).
Hospital facilitated websites, like E-info geneca are integrated in patient care to better
inform patients and provide ability to tailor information to patient characteristics, but
little is known about how these websites are being used. Since tailored health
information is increasingly delivered over the web [13], it is feasible to report usage
data, i.e. the duration of site visit and the number of visited web pages as obtained
from server log files or web tracking services. Web-based information hereby
overcomes an important limitation of printed materials [14], because the dosage is
likely to affect outcome [14;15]. Dosage is increasingly reported for publicly
accessible health websites [16;17], but still poorly reported in studies of hospital
facilitated [18] and computer-tailored [19] websites [14]. Consequently, user and
website characteristics that may influence website use are scarcely studied. If more
was known about these determinants, websites could be optimized to best engage
their users, increase the dose and eventually the effects of the websites. The current
study aims to untangle the factors that influence counselees’ use and evaluation of
the website E-info geneca.
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E-info geneca might be differently used than publicly accessible cancer websites.
Breast cancer patients increasingly search the internet for health related information,
estimates are between the 42% [20;21] to 50% [22] in the USA and Canada and up
to 71% in the Netherlands [23]. Young, higher educated women with high socioeconomic status most often used the internet to find cancer information [20;21;23].
Although patients find it difficult to judge reliability and relevance of information on
the internet, few have the courage to discuss the information that they found with
their physician [21;23]. Nonetheless, most patients view their health care
professional as the most important source of information and prefer to receive
additional information from a website provided by their hospital [23]. These
websites might therefore be used by an even higher percentage of patients than
publicly accessible websites.
Although there are guidelines about descriptiveness of tab labels and usability of
navigation [24], little is known about the influence of sequence of topics in the menu
bar on navigation patterns. Based on the primacy effect, one would expect highest
recall of the information on the web pages that were viewed first [25]. Additionally,
there is a tendency for information perceived as more important to be better recalled.
It could therefore be useful to adjust the sequence of topics in the menu based on
information needs. However, this would only be worthwhile if individuals would
navigate according to the given sequence of topics in the menu bar. In order to check
for the influence of menu sequence, we varied the sequence of menu items in E-info
geneca per counselee.
Use of a QPS in cancer consultations has shown to increase the number of patient
questions and to empower patients to raise specific topics [26]. Counselee question
asking can tailor the visit to individual needs, increase recall of information [27] and
perceived personal control through better needs fulfilment [11;28;29]. However, few
studies assessed how patients use a QPS [30]. Because most QPS interventions are
print instead of web-based, it is generally unknown whether and which questions
patients write down on the QPS, as only the questions that patients ask in the
consultation can be assessed [26]. Additionally, there are no studies of the relation
between individuals’ use of provided information and the topics of their questions.
QPS have not been applied in genetic counselling so far. The results of the current
study can thus help to shed light on the conditions under which a QPS might be used
and about the use of a QPS within breast cancer genetic counselling.
Earlier studies have involved providing (non-tailored) computer-based pre-visit
information to counselees in breast cancer genetic counselling and found positive
counselee evaluations [31-33]. Based on these studies, some associations of
evaluations with counselee characteristics might be expected. Counselees who never
searched for information about hereditary cancer on the internet might find E-info
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geneca more useful than counselees who already searched the web. Additionally, we
expect counselees with high information needs to evaluate E-info geneca more
positively. And finally, as tailored information is intended to reach one specific
person [34] it is more likely to be viewed as personally relevant [35;36], to be read
and to be remembered [37-39]. Tailored as opposed to generic information about
breast cancer genetic counselling has also been found to be more often perceived as
the right amount of information [36]. Therefore, we expect that counselees perceive
the information on E-info geneca as personally relevant and not too much.
This study will address the following research questions:
1. How is E-info geneca used and which factors are related to this use?
a. Which counselee characteristics are related to the duration of site and page
views?
b. What is the relation between topic sequence in the menu bar and sequence of
page views?
c. Is use of the QPS related to duration of site view and pages views?
2. How is E-info geneca evaluated by counselees and are these evaluations
associated with counselee characteristics?

Methods
This study was conducted at the department of Medical Genetics of the University
Medical Center Utrecht (UMCU). The study is approved by the medical ethical
committee of this hospital. The department of Medical Genetics included
consecutive new counselees from February 2008 to April 2010 [12]. Counselees
were not eligible when they requested DNA-testing because of an identified
BRCA1/2 gene mutation in a relative. All counselees who were aged 18 years or
older and who were the first of their first degree family members to seek breast
cancer genetic counselling, were sent study information with their appointment
letter. Ten counselees were not eligible because they lacked internet or email access.
Counselees received a personal login for the baseline internet questionnaire by mail
and email a week before their first consultation and an email or telephone reminder
two days before the consultation. After completing this questionnaire, they received
a link to the website E-info geneca. Upon closing the website counselees were asked
to write their questions on the QPS and to complete an evaluation form about E-info
geneca.
Counselee characteristics
Counselee characteristics were assessed with the baseline questionnaire. These
included counselees’ year of birth, level of education, personal and family cancer
history and whether or not they had children. Counselees’ preference for a certain
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level of detail in information was measured with a 10-point rating scale [40;41] and
was dichotomized into concise (score 1-5) and extensive information (score 6-10).
Also, it was assessed whether the counselee considered risk reducing breast surgery.
Additionally, the baseline questionnaire included a question about whether the
counselee had searched for information about cancer and genetics on the internet.
Counselees’ information needs were assessed with the QUOTE-geneca, a counseleebased questionnaire [5]. All items were formulated as importance statements
(‘During counselling, the counsellor should…’) to be answered on a four-point
scale, anchored by 1 ‘not important’ and 4 ‘extremely important’. An overall mean
score was calculated. The baseline level of accurate knowledge about hereditary
breast cancer was assessed with a 7-item scale [11;29], the number of correct
answers ranged from 0 to 7. The 4-item cancer worry scale was used [42] to assess
frequency of worry about breast cancer in different settings during the past month,
anchored by 1 ‘not at all’ to 4 ‘a lot’. Levels of generalized state anxiety were
assessed with the Dutch 10-item version of the State-Trait Anxiety Inventory (STAI)
[43;44] as used in previous research in cancer genetic counselling [11].
An algorithm (included in Table 4.1) was developed to calculate the risk of being a
mutation carrier based on the self-reported personal and family cancer history. This
algorithm was based on the Dutch national guidelines on diagnostics for hereditary
cancers [45]. A high risk of being a mutation carrier meant that there is a risk of
10% or more that a BRCA1/2 mutation is present in the counselee or an affected
family member.
E-info geneca
The development process of E-info geneca was elaborately described elsewhere [12].
This website provided counselees with tailored information about breast cancer
genetic counselling. The menu bar was placed at the top of the webpage and covered
the main topics, submenu’s were placed in the left panel. The five main topics
represented the information needs factors of the QUOTE-geneca questionnaire [5]:
the genetic counselling procedure, determination and meaning of being carrier of
mutation in a breast cancer gene, breast cancer risk, emotional consequences and
hereditary breast cancer. The main topics in the horizontal menu bar systematically
varied in order. Figure 4.1 shows a screenshot of E-info geneca.
The information on E-info geneca was computer-tailored by adaptation to the
individual counselee based on counselee characteristics [46;47]: age, disease status
and whether the counselee had children [12]. Also, the website was tailored based
on the counselee’s risk of hereditary breast cancer based on self-reported personal
and family cancer history; high risk counselees received more information about
being a carrier of a mutation on the breast cancer genes and screening options. Only
counselees who considered risk reducing breast surgery received information about
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this topic. Consequently, the number of web pages differed per counselee.
Additionally, counselees received extensive or concise information on these web
pages based on their preferred level of detail. Although counselees were informed
about the tailoring through the study information, on E-info geneca itself the tailoring
was hidden in the sense that the website did not show the name of the counselee nor
referred to the fact that the information was computer-tailored.
The information at E-info geneca was supplemented with an online blank QPS, on
which counselees could write questions for the consultation and print these. This
QPS was introduced by the topic ‘In consultation’, with advice about how best to
communicate with the counsellor. The QPS appeared as the first page of the
evaluation form.
Figure 4.1

Screenshot of the website E-info geneca (translated), main topic:
Genetic counselling, web page: What to expect from genetic
counselling

User statistics
Usage of E-info geneca was recorded with the web tracking service SiteStat (Nedstat;
NL) and contained all web page requests by date and time, duration of page views
and click paths. We related these user activity records to each respondent by use of
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the webpage url that included the respondent number. The questions posed on the
QPS were saved in an internet survey program. For research purposes, respondents
could visit E-info geneca only once, unless they received an email reminder including
their personal link, which was sent when the counselee had not filled in the
evaluation form.
Question prompt
We performed a content analysis on the questions that counselees had written on the
QPS. This content analysis was based on the items of the QUOTE-geneca. The first
30% of the responses were coded independently by both the first (AA) and the last
author (MA). Agreement between coders was 79%. Disagreements were discussed
and AA coded the remaining 70% of the responses.
Counselees’ evaluation
The evaluation form assessed whether counselees found the website neatly arranged,
visually attractive and clearly structured using a series of 4-point Likert scales, with
higher scores indicating greater satisfaction. Similarly, counselees were asked to
indicate to what degree the information was useful, easy to understand, helpful for
themselves, helpful for family and friends, confusing, upsetting, reassuring, reliable,
timely, too much and personally relevant. These items were based on evaluation of
patient information by Butow et al. [48]. Additionally, the evaluation form assessed
whether counselees’ family members or friends had read (a part of) E-info geneca.
Statistical analysis
With regard to the first research question, we conducted multivariate regression
analyses to explore the relations between counselee characteristics and duration of
site visit. First, a multivariate regression analysis was conducted for duration of site
visit with the counselee characteristics as independent variables: age, educational
level, having children, cancer history, information needs (sum score of QUOTEgeneca), knowledge, breast cancer worry and anxiety levels. Additionally, for each
main topic the duration of page views within this topic was calculated. We then
conducted multivariate regression analyses on these variables with counselee
characteristics and counselees’ information need about this topic. Concerning
research question1b, we compared the sequence of page views with the menu
sequence and conducted a multivariate regression analysis on the number of pages
that were viewed within the given menu sequence. Independent variables were age,
educational level, anxiety, breast cancer worry and prior internet use. Regarding
question 1c, we conducted T-tests and Chi2 tests to check for associations of posing
questions on the QPS with time spent on the website, having visited specific web
pages and counselee characteristics. Regarding the second research question, we
conducted a Manova with the counselee’s evaluations of the website as dependent
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variables and the counselee characteristics as independent variables. All analyses
were conducted in SPSS 14.0.

Results
101 counselees were given a username and password to access the website E-info
geneca. Their mean age was 42, ranging from 21 to 70 years of age. Most counselees
(71.3%) had children and 33.7% was higher educated (MSc/BSc) (Table 4.1).
Almost half of them (48.5%) had a personal history of breast cancer and 43% was
referred by their GP. One-fourth (28%) of counselees had suggested the referral
themselves. Of the counselees, 62 (62.6%) had not searched the internet for
information about cancer and genetics. 12 counselees (12.1%) had searched the
internet once and 25 (25.3%) more than once.
Table 4.1

Respondent characteristics (N=101)
n

Age (years)

%

a

Children (having children)

a

72

71.3

< High school level

1

1.0

High school/ Secondary education

35

34.7

Middle vocational education

31

30.7

University (MSc/BSc)/ higher
vocational education (BSc)

34

33.7

GP

43

43.00

Specialist consultant UMC

26

26.00

Specialist consultant peripheral hospital

31

31.00

Range

Mean (SD)

21-70

42.0 (11.3)

Educational attainment:

Referral pathway:

- Table 4.1 continues -
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Table 4.1 continued n

%

Counselee

28

28.00

Both counselee and physician

44

44.00

Consultant

18

18.00

GP

4

4.00

49

48.5

45

44.6

5

5.0

90

89.1

Range

Mean (SD)

2.3-4.0

3.2 (.38)

2-7

4.7 (1.6)

1.0-3.5

1.8 (0.6)

10.0-39.0

19.9 (5.9)

Initiative for referral:

Personal history of breast
cancer (affected) a
Probability of being mutation
carrier (high) a1
Considering risk reducing
breast surgery (yes) a
Information preference
(extensive) a
Information needs (QUOTEgeneca) (1-4)
Accurate knowledge (1-7)
Breast cancer worry (1-4)
Anxiety (10-40)
a
1

ca

Variables used to tailor the information on E-info gene
Algorithm for this tailoring variable: IF (bc affected AND age at diagnosis ≤ 40) OR (bc affected AND
oc affected ) OR (bc affected AND first/ second degree family members affected with oc) OR (number
of first degree family members affected with bc > 1) OR (number of first degree family members
affected with oc ≥ 1) OR (first/ second degree family members affected with bc AND first/ second
degree family members affected with oc) OR (bilateral bc AND 1st diagnosis at age < 50) OR (oc
affected AND first/ second degree family members affected with bc): probability = high
bc: breast cancer; oc: ovarian cancer
UMC: University Medical Hospitals

Website use
All 101 counselees accessed E-info geneca. Most counselees (74.7%) viewed E-info
geneca once, 24 counselees (25.3%) had more than one session. In the latter case the
sum of the page views and durations was used for the analyses. Six counselees only
visited the home page. The average duration of the website visit varied. All but one
of the cases were between a minimum of 39 seconds and a maximum of 1:36:00
(hour: minutes: seconds). Additionally, there was one outlier of 4:38:00. The median
duration including the outlier was 0:14:40 and the interquartile range (the difference
between the third and first quartiles) was 0:25:28. The mean duration of site visit
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disregarding this outlier was 0:21:05 (SD 0:19:53). Analyses concerning the
duration of page views were conducted disregarding the outlier.
Page views and information needs
Counselees viewed on average 11 (SD 8.0) of all 19 informative web pages. They
indicated the highest information needs on the topics of breast cancer risk and
screening (Table 4.2). The topic of hereditary breast cancer was considered least
important. The web pages that were viewed by almost all counselees were about
expectations of genetic counselling and screening. Pages about DNA-testing,
hereditary breast cancer and emotional consequences of genetic counselling were
also viewed by a large majority. All these pages were the first page within the topic
and were thus requested by clicking a link in the main menu. Pages that were
requested by clicking a link in the sub menu in the left page margin were viewed by
fewer counselees. For example, less than half of the respondents viewed the pages
about the genetic counselling procedure and analysis of family history. Counselees
viewed the web pages about inheritance, emotional consequences and hereditary
breast cancer.
Sequence of page views
On average 50.7% (SD 31.2%) of the page views were requested in accordance with
the menu sequence. Almost half of the counselees (47.5%) viewed 50% or more of
the requested pages within the sequence of topics in the menu bar. Often counselees
started viewing the pages within the menu sequence and afterwards reread parts of
the website.
Question Prompt Sheet (QPS)
Of the counselees, 42 (41.7%) formulated at least one question on the QPS. On
average they posed 3.1 questions (SD 1.1). Questions focused most often on
screening options for self or children (20), the counselee’s breast cancer risk (18),
family members’ breast cancer risk (16), indications for hereditary breast cancer
(14), possibilities for DNA-testing (13) and inheritance (6).
Counselees’ evaluation
Of all 101 counselees, 85 (84.2%) evaluated the website on the evaluation form. All
counselees considered the website clearly structured and neatly arranged and found
the information useful (Table 4.3). Almost all counselees considered the information
easy to understand, reliable (98.8%) and helpful (95.2%). Most respondents (86.9%)
considered the information useful for family and friends, while only 13 (15.5%)
counselees stated that one or more of their family members or friends viewed E-info
geneca. Almost a third (28.9%) of the respondents did not find the information
reassuring and some thought it was upsetting (14.4%). Some respondents did not
consider the information personally relevant (20.2%) or found the information too
much (9.6%).
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Table 4.2

Counselees’ information needs, selection of web pages and
duration of page views (N=101)

Main topics
Topics of web pages

Information
need
Mean (SD)a
-

Home
Genetic counselling

Counselees
selecting
web pageb
(%)
100

Average
number of
page
viewsbc
3.55

3.2 (.46)

Average
time per
page
(m:s)d
4:53 (7:28)
3:32 (4:48)

Expectations

3.0 (.62)

90.1

1.91

1:32 (2:43)

Procedure

3.2 (.60)

43.6

0.66

1:39 (1:30)

Analysis of family history

3.2 (.53)

40.6

0.46

0:49 (0:42)

Privacy

-

34.7

0.47

0:57 (1:32)

Contact/ route

-

33.7

0.42

1:09 (4:26)

Being a carrier

3.3 (.47)

DNA- test
Being a carrier

1

Societal consequences

1,2

1:48 (2:02)

3.2 (.62)

85.1

1.56

1:37 (1:49)

3.4 (.56)

24.4

0.40

1:31 (1:39)

-

11.3

0.18

0:02 (-)

Breast cancer risk

3.5 (.47)

Screening

3.5 (.54)

88.1

1.82

1:27 (2:04)

-

25.0 (n = 1)

0.50

1:06 (-)

Ovarian cancer risk 4

-

28.9

0.42

2:02 (1:13)

Increased risk 1,3

-

0

0

-

Emotional consequences

3.2 (.54)

Risk reducing breast surgery

1:45 (2:34)

1,3

Genetic counselling
Support
Hereditary breast cancer
Hereditary breast cancer
5

Inheritance

6

What are genes

2:56 (7:09)

3.2 (.60)

83.9

1.52

2.58 (7:19)

-

33.7

.45

0.25 (0:30)

2.8 (.54)

4:58 (6:28)

2.6 (.63)

85.1

1.76

2:57 (4:41)

3.3 (.56)

35.5

0.54

3:38 (3:45)

-

33.3

0.40

1:46 (2:41)

- Table 4.2 continues-
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- Table 4.2 continued Main topics
Topics of web pages
The consultation

Information
need
Mean (SD)a

Counselees
selecting
web pageb
(%)

Average
number of
page
viewsbc

Average
time per
page
(m:s)d
2:42 (3:56)

-

In consultation

-

81.2

1.34

2:10 (3:35)

The counsellors

-

25.7

0.33

1:37 (2:40)

Word list

-

16.8

0.28

0:58 (0:56)

Help

-

5.9

0.05

2:08 (4:25)

-

5.0

0.0

0:09 (0:10)

Colophon
a

m = minutes; s = seconds; Only available for the main topics and for web pages concerning QUOTEgeneca items; b Of counselees who received a page on this topic in their tailored website; c Immediate
subsequent double requests were counted as one; d If page was requested; 1 Only for high risk counselees;
2
Only for counselees unaffected with breast cancer; 3 Only for counselees considering risk reducing
breast surgery; 4 Only for counselees at high risk and/or with first degree family members with ovarian
cancer; 5 Only for counselees at high risk and/or preferring extensive information; 6 Only for counselees
preferring extensive information

Counselee characteristics and duration of site visit and page views
Table 4.4 shows the outcomes of the regression analysis on total duration of website
visit. The counselee characteristics explained 13% of the variance of the duration of
site view. Counselees who had breast cancer spent more time on E-info geneca
(β. = 29; P = .04) and there was a trend towards increased duration of site visit by
counselees who were more anxious (β = .25; P = .08) and by those who preferred
concise information (β = -.21; P = .053).
Additionally, regression analyses on duration of page visits within the main topics
were conducted (Table 4.4). For ‘genetic counselling procedure’ age and having
children showed a significant positive relation to the duration of page views within
this topic (β = .33; P = .02 and β = .33; P = .01). Counselees with a high risk profile
for hereditary breast cancer received more information on most topics. For the topics
of ‘being a carrier’ and ‘breast cancer risk’ this tailoring variable indeed predicted
duration of page views (β = .55; P = .000 and β = .42; P = .000, respectively). Also,
counselees preferring concise information spent more time on pages about emotional
consequences than others (β = -.23; P = .04).

123

Chapter 4

Table 4.3

Counselees’ ratings of E-info geneca (N=85a)
(totally) agree

The website was …

n

%

Neatly arranged

84

100

Clearly structured

84

100

Visually attractive

78

95.1

The information on the website was …
Useful

85

100

Easy to understand

83

98.8

Reliable

83

98.8

Helpful

80

95.2

Timely

78

94.0

Helpful to family and friends

73

86.9

Personally relevant

67

79.8

Reassuring

59

71.1

Upsetting

12

14.4

Too much

8

9.6

Confusing

7

8.5

a

Missing values varied from 0 to 3

Counselee characteristics and navigation
Six counselees only visited the homepage. All six counselees had never searched the
internet for information about cancer and genetics, which showed a trend towards a
statistically significant difference with counselees who had viewed beyond the home
(Chi2 = 3.81; df = 1; P = .051). There was also a trend towards a statistically
significant difference in age (Chi2 = 2.92; df = 1; P = .09) and there was no
significant difference in education (Chi2 = .544; df = 1; P = .46) between these
groups.
Counselees who were older more often navigated in accordance with the menu
sequence (β = -.24; P = .02). Counselees who had searched the internet for
information about cancer and genetics navigated less often in accordance within the
menu sequence than those who had not searched the web (β = -.244 ; P = .02). High
educational attainment (β = .06 ; P = .60), anxiety (β = -.099 ; P = .51) and breast
cancer worry (β = .05 ; P = .71) were not significantly related to navigation
behaviour.
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Counselee characteristics and use of the QPS
Counselees who had used the QPS had spent more time on the website than others
(23:53 vs. 17:13), but this difference was not statistically significant (t = 1.67;
P = .10). However, counselees who had viewed the web page ‘in consultation’ about
communication with their counsellor had more often formulated questions on the
QPS (Chi2 = 5.70; df = 1; P = .02). Of the counselees who had viewed this page
47.4% used the QPS, compared to 16.7% of those who had not viewed this page.
Also, higher educated counselees used the QPS more often (Chi2 = 4.67; df = 1;
P = .03). Counselees who had written a question concerning DNA-testing had
viewed the pages about ‘being a carrier’ including information about possibilities of
DNA-testing longer than others (2:42 vs. 1:12 minutes; t = 2.48; P = .02). This
relationship was not present for questions about screening and duration of page
views within the topic of screening (t = -1.07; P = .29) nor questions about
prevalence and page views within this topic (t = -1.55; P = .13).
Counselee characteristics and website evaluations
Counselees who had higher information needs considered the information on the
website E-info geneca more useful (F = 4.49; P = .04), helpful (F = 8.11; P = .006),
reliable (F = 6.86; P = .01) and more easy to understand (F = 5.05; P = .03) than
counselees with lower information needs. Counselees with a higher risk of
hereditary breast cancer had received more information about risks for mutation
carriers on their tailored website and more often found the information upsetting (F
= 4.81; P = .03). Counselees who had searched the web for cancer genetic
information did consider the information on E-info geneca somewhat less useful for
family and friends (F = 3.35; P = .07) but this was not statistically significant.
Counselees with high levels of knowledge more often considered the website useful
for family and friends (F = 4.87; P = .03) and less often considered the information
too much, although not statistically significant (F = 3.50; P = .07). Age, having
children and disease status were not significant predictors of the website evaluations.
All eight counselees who considered the information on E-info geneca too much had
indicated to prefer extensive information on the baseline pre-tailoring questionnaire.

125

-.17
.29
.06
.05
-.16
.25
.07
-.21

Middle vocational education

Cancer affected (yes/ no)

Info needs
Knowledge

Breast cancer worry

Anxiety

Risk of being a mutation
carrier (high/low)a
Information preference
(elaborate/concise)a
Adjusted R2

.08

.26

.61
.70

.044

.16

.84

.57

.04

-.12

NA

b

.09

-.03

.18
.22

-.07

.03

-.01

.33

.33

β

.29

.53

.83

.11
.08

.58

.80

.93

.01

.02

P

Genetic
counselling
procedure

.36

NAb

.55

.22

-.13

.07
-.05

.10

.04

.00

.15

.01

β

.000

.09

.31

.48
.66

.42

.70

.98

.16

.92

P

Being a carrier

b

.22

.00

.42

.12

.95

.000

.40

.80

.25
.38
-.03

.36

.13

.72

.96

.67

.83

P

-.14
-.10

.04

-.01

-.05

-.03

β

Breast
cancer risk

.14

-.23

.04

.07

.58

.08
.23

.09

.19
.29

.10

.78

.08

.85

.17

P

-.26

.16
-.14

.24

-.03

.24

-.02

-.20

β

Emotional
consequences

.02

.02

-.04

.20

-.03

.05
.03

.27

-.16

.02

-.03

.01

β

.85

.75

.22

.85

.68
.82

.07

.23

.89

.85

.95

P

Hereditary
breast cancer

tailoring variable

β:Beta; NA: not applicable; Tailoring variable: high risk counselees received more information; Information on these web pages was not tailored based on the

.13

.053

-.02

Highly educated (MSc/BSc)

a

.53

.07

Children (yes/no)

.47

.10

Age

P

β

Duration of
website visit

Duration of page views within the main topic

Predictors of counselees’ duration of site visit and page views per main topic, results of regression analyses (N=100)

Predictors

Table 4.4
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Discussion
All counselees who were given access to E-info geneca did visit this innovative
website that provides computer-tailored information and a question prompt sheet
prior to the first breast cancer genetic counselling visit. Most counselees had not
previously searched the internet for information about hereditary cancer. This
hospital-provided website therefore showed increased accessibility compared to
publicly available cancer genetics information on the internet. Similarly, Han et al.
found that less highly educated breast cancer patients and those lacking in
information-seeking competence use online cancer information to the same or a
greater degree if they are provided with a website by their hospital [49]. Possibly,
counselees were afraid of finding less reliable or irrelevant cancer genetic
information on the internet, a common worry of patients [21;23], and trusted the
hospital provided website more. On average counselees spent 21 minutes on E-info
geneca, which might be considered substantial compared to the genetic counselling
consultations which last on average 45 minutes [7]. Moreover, visits to general
health related websites are mostly short, for example the mean duration of visit of
one of the most visited Dutch health related website is 6 minutes [50]. These results
support the suggestion that hospital-provided [23] and computer-tailored [35;37]
websites might engage counselees more, resulting in a high visit rate and increased
length of visit compared to generally accessible health-related websites.
Regarding the first research question about determinants of the time spent on the
website we found that counselees who had breast cancer spent more time on the
website than unaffected counselees. Other studies have found that affected
counselees are more interested in the consequences for their family [5;51] and this
might have led them to spend more time on the website, mainly on the pages about
inheritance of hereditary breast cancer and emotional consequences. The
information on the website might thus be more vital to affected counselees. Also,
counselees who were more anxious tended to have longer visits. Older counselees
and those having children spent more time viewing pages about the genetic
counselling procedure. Additionally, those preferring concise information needed
more time on pages about emotional consequences. And counselees who were at
high risk of hereditary breast cancer received tailored texts with more elaborate
information about being a carrier and breast cancer risk and they viewed these pages
longer. In sum, increased age, having children, being affected with cancer and
receiving more tailored information were associated with increased duration of page
views.
Additionally, our study indicated that patients might navigate a hospital-provided
website more in accordance with the provided sequence of topics in the menu bar
than generally accessible websites. On average, almost half of all page views were
in accordance with the menu sequence while the sequence of topics in E-info geneca
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varied per counselee. Users generally navigate a website in a less structured manner,
i.e. searching the information needed [24]. Older users tend to rely on the provided
structure more than younger users [52] and this was also found in the current study.
Also, novice users of the internet for information about hereditary cancer more often
followed the provided menu sequence. Usability guidelines for websites for older
adults and novice internet users therefore advocate consistent and simple navigation
structures with clear labels [53]. Although more research on navigation of hospitalprovided websites might be needed, the current study suggests that sequence of
topics in navigation structures of hospital-provided websites should be determined
carefully. One approach is to apply the primacy effect which is theorized to increase
recall of the topic that was read first [25]. When providing patients with restricted
access health information it would seem advisable to place the most important
information first in the navigation bar or to computer-tailor the topic sequence based
on the information needs.
Counselees who used the QPS to write questions for the consultation had more often
viewed the web page about how to communicate with their counsellor than others.
This web page provided the advice to ask questions and to raise concerns in order to
have ones information needs fulfilled. This finding suggests that counselees need to
be motivated to write down their own questions and this advice should be more
accessible and might best be placed at the homepage of future websites that include
a QPS. Only half of the counselees wrote down any questions, which is comparable
to findings of Jones et al. with a blank QPS for cancer patients undergoing
radiotherapy [54]. A study of oncology outpatients found higher QPS use, threefourth of all patients [30] and the advice about why to use the QPS might explain
this higher uptake. Higher educated counselees used the QPS more often than those
less highly educated. Lower educated counselees might have had more difficulty
with formulating their questions or alternatively might have been less assertive in
requesting the information they needed. In most other studies [26], the QPS used has
contained example questions, which was not the case in this study because we did
not want to influence counselees in which topics to raise. However, provision of
example questions about genetic counselling might prompt for topics [55;56] and
thereby increase QPS use, also by those less highly educated.
With regard to the second research question, we found that counselees evaluated Einfo geneca very positively and counselees with high information needs considered
the website most useful. This result was expected as the information on the website
can fulfil information needs [5]. Contrary to our expectation, counselees who had
searched the web for cancer genetic information did not find the website less useful
for themselves, but did find it somewhat less useful for friends and family. Possibly
they had already shared general information from the internet with their friends and
family. Furthermore, most counselees considered the information personally
relevant, which is consistent with the idea of increased personal relevance through
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computer-tailoring to individual characteristics [37]. However, still 20% of the
counselees did not perceive the information personally relevant. This might be due
to incongruity of the information on the website with their beliefs about their risk or
possibilities for DNA-testing. According to the Theory of Cognitive Dissonance
high levels of dissonance are likely to result in a rejection of the message and the
source [57]. Additionally, the tailoring on the preferred extensiveness of information
appeared somewhat problematic. Consistent with earlier findings [36], the majority
of counselees preferred extensive information and thus received the extensive texts.
However, more than ten percent of these counselees considered the information at
E-info geneca too much. A minority of the counselees might thus have difficulty
processing extensive texts while at the same time preferring to receive extensive
information. Finally, some counselees considered the information upsetting,
especially those at high risk of hereditary breast cancer who had therefore received
more information about risks for carriers on their tailored website. This is not an
unexpected reaction since this information can be threatening and unnecessary
worries can be corrected during the consultation [11].
Strengths and limitations
Strength of this study is that respondents were representative for breast cancer
genetic counselees in age, education and disease history [11]. There are some
limitations. First, the study setting might have slightly increased the visit rates.
However, it might also have decreased the number of site visits per counselee
because most counselees could only access E-info geneca once and only during the
week prior to their first visit. This might also explain why few counselees shared
information with family members, while Jones et al. found that cancer patients were
likely to share tailored cancer information with their family [35]. Future study
should point out whether counselees’ use of a pre-visit website differs outside of a
study context. Second, the duration of page views could possibly be underestimated
due to printing. We only provided a print facility for the QPS and not for other web
pages of E-info geneca. Nonetheless, it is possible that counselees have printed web
pages and read information from print. On the other hand, the duration of page
views might be overestimated due to interferences, e.g. pouring a cup of tea. These
under- and overestimations are inherent to user activity data. Third, some
respondents only viewed the homepage or pages in the main menu. These users
might not be at ease with using a website and might not know how to use the sub
menu in the left margin of the web pages. Although the navigation structure of Einfo geneca was simple, further usability testing might help to improve the website
for novice internet users.
The current paper has shed light on the use of E-info geneca, a website aiming to
better prepare counselees for breast cancer genetic counselling. Further study should
indicate whether this use of E-info geneca contributes to increasing counselees’
realistic expectations and participation in the genetic counselling consultation and
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post-counselling knowledge of hereditary breast cancer and perceived personal
control. These effects are currently being evaluated in an RCT that is registered in
the Dutch Trial Register (ISRCTN82643064) and results will be published in due
course.
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5
A pre-visit tailored website enhances
counselees’ realistic expectations and
knowledge and fulfils information needs
for breast cancer genetic counselling

T1 in this chapter is T0.5 in the Introduction of this thesis.

Albada A, Van Dulmen S, Lindhout D, Bensing J, Ausems M. A pre-visit tailored
website enhances counselees' realistic expectations and knowledge and fulfils
information needs for breast cancer genetic counselling. Submitted.
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Abstract
Purpose
Counselees who are the first in their family to request breast cancer genetic
counselling often don’t know what to expect or have unrealistic expectations of
genetic counselling. Receiving tailored information might help them to prepare for
their first visit.
Methods
We conducted a study of the effects of a pre-visit website providing computertailored information (E-info geneca), on counselees’ expectations, knowledge about
breast cancer and heredity and information needs. Counselees were randomized to
receive usual care (UC) or UC plus website. All counselees completed a baseline
questionnaire and those randomized to the intervention group also completed a
questionnaire after having viewed the website.
Results
After having accessed E-info geneca counselees (n = 101) better knew what to expect
of their first visit (X2 = 4.43; P = .04) and less often showed unrealistic expectations
about possibilities for DNA-testing (X2 = 4.84; P = .03) than counselees in the UC
group (n = 89). In addition, the website increased counselees’ knowledge of breast
cancer and heredity (B = .23; P = .003) and lowered their information needs
(B = -.16; P = .000) compared to the UC group. Especially, information concerning
procedural aspects and emotional consequences of genetic counselling was
considered less important.
Conclusion
This study showed that counselees know more and need less when they are provided
with extended pre-visit information through a tailored website and counselees enter
the visit with more realistic expectations of genetic counselling. This might facilitate
and focus communication within the subsequent consultation.
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Introduction
Increasingly breast cancer patients and their family members attend genetic
counselling because they want to be informed about the genetic nature of the
disease, their own and/or their children’s risk and to receive surveillance advice [14]. Breast cancer genetic counselling aims to educate about these topics [5;6].
However, a primary challenge for genetic counsellors is to communicate with
counselees who do not know what to expect or have unrealistic expectations [7;8].
Breast cancer genetic counselling consists of one or more visits. During the first
visit, the occurrence of breast cancer and other cancers in the family is explored.
This visit is mainly educative; counsellors explain the prevalence, indicators and
inheritance of hereditary breast cancer, possibilities and limitations of diagnostic
DNA-testing and the meaning of being carrier of a BRCA1/2 gene mutation [9].
Based on counselees’ personal and family history of cancer, the likelihood that
hereditary cancer is running in the family is estimated. Within most European
countries and Australia, counselees only may opt for a diagnostic DNA-test of the
BRCA1/2 genes after receiving an indication from the counsellor [10]. If there is no
indication for diagnostic DNA-testing the visit will include a risk estimation for the
counselee and first degree family members and an advice for surveillance when
appropriate. If there is an indication for DNA-testing or confirmation of medical
data from affected family members is needed, a second visit will follow.
Probands typically are unsure about what to expect from genetic counselling [11;12]
and expect to be offered a DNA-test independent of their disease status and risk
profile [7;13;14]. Also, counselees might wish to rule out the possibility of
hereditary cancer. However, the presence of hereditary cancer can not be ruled out,
it can only be confirmed when a BRCA1/2 mutation is found. These unrealistic
expectations need to be corrected during the first visit. Also, counselees pre-visit
levels of knowledge about breast cancer and heredity show considerable scope for
improvement, e.g. many women were unaware of modes of inheritance and
incomplete penetrance [15;16]. Generally, lay knowledge about hereditary breast
cancer, autosomal dominant inheritance and possibilities of DNA-testing is poor
[17-21] and therefore counsellors need to invest a large part of the consultation in
explaining these topics [22;23]. This results in large amounts of standard
information transferred in the consultation [8;9] and reduces the time available for
discussing whether the counselee wants to be tested, the psychosocial consequences
of testing and communication with family members. Consequently, counselees still
report unfulfilled needs post-visit [24].
Provision of pre-visit information might help counselees to better prepare
themselves for genetic counselling, which might increase realistic expectations and
decrease information needs. While there is information on the internet, patients find
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it difficult to decide whether it is reliable and applicable to them [25] and they prefer
information from their hospital [26]. Information tailored to the individual increases
the expected effects, since tailored information is perceived as more personally
relevant [27], stimulates cognitive activity [28;29] and is better recalled than generic
information [30-33]. Web-based pre-visit information has shown to increase
counselees’ knowledge about breast cancer and heredity, but these studies did not
include outcomes with respect to what counselees expect and need from genetic
counselling [34-36]. Assessment of expectations and information needs are more
relevant from the counselee’s perspective as these evaluate whether the counselee
feels she received information that prepares her for genetic counselling and whether
this is information she needed [23].
Therefore, the current study investigated whether access to a website with computertailored information increased counselees’ realistic expectations, breast cancer
knowledge and decreased their information needs. This website, called E-info
geneca, provided extended information about genetic counselling and hereditary
breast cancer, which was tailored to the individual counselee based on e.g. her risk
of being a carrier of a BRCA1/2 gene mutation [37]. Additionally, we studied
whether time spent on the website influenced improvements in knowledge and
information needs, as longer use is likely to increase learning [38;39].

Methods
Study design
This study was conducted at the department of Medical Genetics of the University
Medical Center Utrecht (UMCU). Consecutive new counselees were included from
February 2008 to April 2010 (Figure 5.1). Counselees who were female, aged 18
years or older and who were the first of their first degree family to seek breast
cancer genetic counselling were received about the study and an opt-out form. The
opt-out form included a question about reasons of withdrawal. Counselees were
ineligible if they lacked internet or email access or when they requested
presymptomatic DNA-testing because of an identified BRCA1/2 gene mutation in a
relative. All counselees who did not return the opt-out form were allocated to the
usual care (UC) or intervention group (UC + website E-info geneca) by use of
sequentially numbered, sealed, opaque envelopes. UC comprised of a brief standard
leaflet with information about the genetic counselling procedure. Counselees
received a login to access the web-based baseline questionnaire a week before their
first visit (T0). Upon completion the intervention group respondents received a link
to access E-info geneca. Directly after having viewed E-info geneca they completed
the post-website questionnaire (T1). The study was approved by the medical ethical
committee of the UMCU and was registered in the Netherlands Trial Register
(ISRCTN82643064).
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Figure 5.1

Flow diagram
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E-info geneca
The pre-visit website, called E-info geneca, provided extensive information about the
genetic counselling procedure, hereditary breast cancer, surveillance, DNA-testing,
the meaning of being carrier of a cancer gene and emotional consequences of
genetic counselling. These topics were based on a needs assessment [14]. The
information was tailored to the individual counselee based on her risk of being a
carrier of a BRCA1/2 gene mutation (derived from personal and family medical
history), age, disease status and whether she had children. This website has been
described in full elsewhere [37].
Counselee characteristics
Age, whether the counselee had children, educational attainment, disease status, type
of referral, initiative for the referral and whether first degree family members had
(had) breast cancer were collected at T0.
Outcome measures
Counselees’ expectations were assessed with an open question, ‘What do you expect
from your appointment at the department of Medical Genetics?’ This was the last
question of T0 for the UC group and the first question of T1 for the intervention
group. Both T0 and T1 questionnaires included an assessment of the level of
accurate knowledge about breast cancer and heredity with 7 items [16;40].
Respondents indicated whether each item was correct, incorrect, or whether they did
not know. An accurate knowledge score was computed as the number of correct
answers. At T1 additionally, knowledge about the need for an indication for DNAtesting and the possibility of an inconclusive DNA-test outcome was assessed with
two items. Finally, information needs were assessed at T0 and T1 with the QUOTEgeneca [14]. The items referred to explanations counselees wanted to receive during
the first consultation and were answered on a 4-point scale (not important to
extremely important). Earlier identified factors were used to summarize data
(Table 5.4) [14].
Process measures
Usage of E-info geneca was recorded with web tracking services. Process analyses
showed that counselees viewed on average 11 of the 19 web pages and spent a
median of 14 minutes on E-info geneca [41].
Analysis
Counselees’ answers to the open question about their expectations of the
consultation were content-analyzed based on the items of the QUOTE-geneca (see
Table 5.4). The first 30% of the responses were coded independently by both the
first (AA) and the last author (MA). Agreement between coders was 80%.
Disagreements were discussed and AA coded the remaining 70% of the responses.
Additionally, both raters coded all answers to assess whether the expectation was
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(partly) realistic or unrealistic concerning the counselling process, possibilities for
and possible results of DNA-testing. Disagreements were discussed until consensus
was achieved.
To check for between-group differences we conducted X2 and multivariate
regression analyses controlled for counselees’ age, disease status, educational level,
whether they had children and baseline levels. We conducted proportion tests and
paired t-tests to check for within-group differences of the intervention group (T0 T1). Two-sided tests of significance were performed and results were considered
statistically significant when p < .05. Cohen’s D effect sizes were calculated.
Additionally, multivariate linear regression analyses were conducted for knowledge
and needs at T1 with time spent on E-info geneca, baseline levels and counselee
characteristics as independent variables. All analyses were conducted with Stata 10.
We compared the outcomes of two intention-to-treat analyses with an available case
analysis for the effects of the website on the overall knowledge score and
information needs [42]. For three analyses, baseline outcomes were taken forward
for counselees who had only visited the homepage of E-info geneca (n = 5), as these
counselees could not have improved their knowledge. The intention-to-treat analyses
additionally included 11 drop-outs who visited the website beyond the home page
and thus included all 190 cases with complete data at baseline (Figure 5.1). Firstly,
baseline outcomes were taken forward for the drop-outs. This provides a very
conservative estimate because progress due to website visit is assumed to be zero
[43]. Secondly, we conducted regression imputation with random residuals.
Comparison of the outcomes showed that the intervention effects on the overall
knowledge score, the information needs score and the need for information about
procedural and emotional aspects of counselling were statistically significant for all
three analyses, with smallest effect sizes in the conservative intention-to-treat
analysis and largest effect sizes in the intention-to-treat analysis with predicted
values imputed. We therefore decided to report the available case analysis.

Results
Response
As shown in Figure 5.1, few counselees were ineligible because of lack of internet
or email access (24 of 371; 6.5%). The response was 58.6%. Half of the decliners
gave a reason (72 of 139; 50.4%). Most preferred the visit not to be videotaped (46
of 72; 65.7%), which was part of the larger study. There were no significant
differences between participants and decliners in age (t = 1.62; P = .11), disease
status (X2 = .05; df = 1; P = .81), family history of cancer (X2 = .06; df = 1; P = .82)
and referral pathway (X2 = 87; df = 1; P = .35).
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Counselee characteristics
As shown in Table 5.1, UC and intervention group respondents were similar with
regard to age, having children, educational attainment, referral pattern and the
probability of being a carrier of a BRCA1/2 mutation. However, the intervention
group respondents tended to be affected more often with breast cancer themselves
(X2 = 3.84; df = 1; P = .053). Therefore, we checked the association between having
(had) breast cancer and baseline knowledge (T = .12; P = .91) and controlled all
analyses for disease status. One counselee was affected with ovarian cancer. There
were no significant baseline differences in knowledge and information needs
between the groups (Table 5.3).
Table 5.1

Respondent characteristics (N = 190)
UC group
(n = 89)
n
%

Mean

SD
range

Age (years) (age ≤ 50)a

71

79.78

41.18

Children (having children) a

11.76
21 - 68

61

Intervention group
(n = 101)
n
% Mean
75

74.26

68.53

69

69.00

42

47.19

36

35.64

22

24.72

31

30.69

22

24.72

33

32.67

3

3.37

1

0.99

GP

48

55.17

43

43.00

Specialist consultant UMC

21

24.14

26

26.00

Specialist consultant
peripheral hospital

18

20.69

31

31.00

Counselee

34

38.20

28

28.00

Both counselee and
physician
Consultant

27

30.34

44

44.00

18

20.22

18

18.00

7

7.87

4

41.76

SD
range
11.35
21 - 69

Educational attainment:
University (MSc/BSc)/
higher vocational education
(BSc)
Middle vocational
education
High school/ Secondary
education
< High school level
Referral pathway:

Initiative for referral:

GP

4.00
- Table 5.1 continues -
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- Table 5.1 continued -

Personal history of breast
cancer (affected) a
1st degree relatives affected
with breast cancer
Probability of mutation
detection (high) a
a

UC group
(n = 89)
n
%
29 32.58

Intervention group
(n = 101)
n
%
47 46.53

47

52.81

54

53.47

39

46.99

43

43.88

Variables used to tailor the information on the website E-info geneca

Abbreviations: UC, Usual Care; UMC, University Medical Center

Drop-out
Of the 101 intervention group respondents, 16 (15.84%) did not complete the T1
questionnaire. All intervention group respondents accessed E-info geneca, 7 only
viewed the homepage. Amongst them were five drop-out respondents and their
baseline knowledge and information needs values were taken forward to T1. The
other 11 drop-outs visited the website for 40:03 (min:sec), which is almost double
compared to the mean visit duration of 21:05. Their baseline knowledge score was
3.82 (SD = 1.54), which is 0.82 lower than the mean of the intervention group
(Table 5.3). These drop-outs are not included in the available case analysis. As their
T1 knowledge is expected to be higher than their baseline knowledge, the presented
results are might give a small underestimation of the intervention effects.
Expectations of genetic counselling
More UC group than intervention group respondents indicated that they did not
know what to expect of genetic counselling (X2 = 4.43; df = 1; P = .04; Table 5.2).
The other counselees wrote down an expectation and these were more often (partly)
unrealistic in the UC than the intervention group. In the UC group 13 counselees
expected to have a DNA-test irrespective of their risk profile, compared to four
intervention group respondents (X2 = 4.84; df = 1; P = .03). Respondents in the UC
group tended to refer more often to knowing to be a carrier than intervention group
respondents (X2 = 3.08; df = 1; P = .08). Another expectation classified as unrealistic
was “getting certainty about whether the breast cancer in our family is hereditary or
not”. Frequency of this unrealistic expectation was similar in the UC and
intervention group.
Eight intervention group respondents mentioned a particularly realistic expectation,
namely to get to know more about whether there would be an indication for DNAtesting in their family, compared to none of the UC group respondents (X2 = 7.36;
df = 1; P = .007). Counselees also expected to receive information, mainly about
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their own and their family members’ risks. The intervention group respondents
significantly less often expected to receive information about the procedure of
genetic counselling and about indications for hereditary breast cancer.
Table 5.2

Topics of counselees’ expectations concerning their first visit for
breast cancer genetic counselling

Expectationsa

Don’t know what to expect

UC group
(n = 86)b

Intervention
group
(n = 78)c
n
%
1
1.28

n
7

%
8.14

P*
.04

13
9

15.12
10.47

4
9

5.13
11.54

.03
.92

18

20.93

9

11.54

.08

0

0.00

8

10.26

.007

44
11
19
14
12
6

51.16
12.79
22.09
16.28
13.95
6.98

39
18
9
9
12
3

50.00
23.08
11.54
11.54
15.39
3.85

.13
.41
.02
.15
.74
.22

10
3

11.63
3.49

3
6

3.85
7.69

.02
.41

Unrealistic expectations
DNA-test (irrespective of risk profile)
Certainty about whether the breast cancer
in the family is hereditary
Knowing to be a carrier
Realistic expectations
Get to know more about whether there is
an indication for DNA-testing in the family
Information/ advice about:
Counselee’s own risk
Family members’ risk
The procedure of genetic counselling
Options for breast cancer screening
Possibilities of DNA-testing
The meaning of being carrier of a
BRCA1/2 mutation
Indications for hereditary breast cancer
Inheritance of breast cancer
a

More than one expectation is possible; b Three missing values; c Seven missing values

* Between-group differences of UC and intervention group

Knowledge of breast cancer and heredity
After having accessed the website, counselees had more knowledge of breast cancer
and heredity compared to the UC group (B = .23; P = .003). The intervention group
had increased their knowledge by reading the website, with a Cohen’s D of .43,
which is a medium effect size (t = 4.25 ; P = .000). Counselees had particularly
gained knowledge concerning inheritance and penetrance of BRCA1/2 mutations
(Table 5.3).
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n
98

%
96.63
43.82
35.23
78.65
94.38
30.34
86.52

n
86
39
31
70
84
27
77

82

38

93

77

34

47

81.19

37.62

93.00

77.78

33.66

46.53

%
97.03

1.39

80

49

80

73

42

54

n
89

88.89

56.32

88.89

81.11

47.73

61.36

%
98.89

correct answer

5.29

Intervention
group
(n = 90)
Mean
SD

Post-website (T1)

.33

.003

.24

.39

.02

.01

.24

.003

P*

.14

.01

.32

.57

.049

.04

.37

.000

P**
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Abbreviations: UC, Usual Care; * Between-group differences of UC and intervention group; ** Within-group differences of intervention group baseline vs. T1

Early detection and treatment of bc lead to longer survival than
late detection and treatment (True)
All women who are carrier of an altered gene (mutation) for bc,
will develop bc in the long term (False)
A woman who has a sister with an altered gene (mutation) for bc,
has a 50% change (1 in 2) to also carry the mutation herself (True)
A woman who does not have an altered gene (mutation) for bc,
can nevertheless develop bc (True)
Physical examination is necessary only when you have
complaints; at that point it is soon enough to prevent bc (False)
If a father has an altered gene (mutation) for bc, then his children
have 50% chance (1 in 2) of also having this mutation (True)
If in a family, in which bc frequently occurs, no altered gene
(mutation) for bc is found, then regular breast surveillance is no
longer necessary (False)

correct answer

1.60

correct answer

4.64

True/false knowledge items:

1.46

4.65

Accurate knowledge (0-7)*

SD

Intervention
group
(n = 101)
Mean
SD

Mean

UC group
(n = 89)

Baseline (T0)

Counselees’ level of accurate knowledge about breast cancer and heredity

Scale

Table 5.3

Chapter 5

The largest increase in knowledge concerned the chance to inherit a BRCA1/2
mutation via a father who is carrier. Additionally, after having accessed the website,
the majority of counselees (67, 80.72%) knew that a DNA-test is not always
indicated, and most (73.53%) of the moderate to high risk counselees were aware of
the fact that a DNA-test can give an inconclusive test result.
Multivariate analysis showed that only educational level predicted baseline
knowledge (B = .19; P = .01). Less highly educated counselees levelled up their
knowledge by using E-info geneca, as knowledge at T1 was unrelated to education
(B = .06; P = .58). Analysis on knowledge at T1 controlled for baseline values
showed that older counselees tended to benefit less from the website (B = -.17; P =
.08). Time spent on the website was not associated with knowledge gain (B = .03; P
= .75). However, there were several relations between website use and knowledge
gain per item. First, duration of having viewed the page about inheritance predicted
knowledge gain concerning paternal inheritance of hereditary breast cancer (B = .28;
P = .001). Second, those who viewed the webpage about the meaning of being a
carrier of a BRCA1/2 mutation tended to have more knowledge concerning the
penetrance of those mutations (B = .14; P = .09). And third, counselees who had
viewed the webpage about possible results of DNA-testing were more often aware
of the possibility of an inconclusive test result (X2 = 22.3; df = 1; P = .000).
Information needs
After having accessed the website E-info geneca, counselees had significantly lower
information needs compared to the UC group (B = -.16; P = .000). Overall
information needs of intervention group counselees had decreased with a Cohen’s D
of .32 (t = -3.59; P = .001). Table 5.4 describes the factors and items for pre-visit
information needs. At T1, the intervention group counselees had significantly lower
needs for information about procedural aspects of counselling (d = .16) and there
was a trend towards decreased needs for information about determination and
meaning of being carrier of a cancer gene compared to baseline (d = .19).
Additionally, information needs about emotional aspects for the counselee and her
family had significantly decreased, the Cohen’s D for this factor was .37.
Concerning the heredity of breast cancer, the effect size was a medium .21, but the
information needs only decreased for the topic of inheritance and not for the topic of
prevalence. However, the need for information about prevalence tended to be lower
if the web page about prevalence was viewed longer (B = -.16; P = .07). The need
for information about the own risk of developing cancer and screening options did
not significantly decrease.
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.38

.47
0.69

0.52
0.58

2.87
2.72
2.96
3.32
3.23
3.17
3.21
3.43
3.55
3.32

How long the diagnostic procedure takes

Communication with family members

Emotional aspects of the diagnostic procedure

Determination and meaning of being a carrier of a
cancer gene
Possibilities of DNA-testing

Limitations of DNA-testing

Procedure of DNA-testing

What it means to be a carrier of a breast cancer gene

Why the counselee is (not) considered for further
examination
What it means to be a carrier of a certain gene

0.56

0.68

0.74

0.74

0.74

0.74

0.58

3.19

Clear division of roles between counsellors

0.52

2.93

Procedural aspects of counselling

Factors and items
‘During the counselling, the counsellor should provide information about…’

3.12

3.41

3.44

3.49

3.18

3.23

3.25

3.33

2.86

2.65

2.70

3.08

2.82

3.10

0.60

0.50

0.58

0.67

0.63

0.62

.49

0.88

0.79

0.83

0.67

0.58

.41

3.27

3.33

3.34

3.10

3.12

3.20

3.23

2.63

2.49

2.71

2.86

2.73

2.96

Mean

.15

.04

.055

.10

.03

.26

.03

.008

.10

.48

.003

.000

.000

P*

.28

.10

.11

.18

.07

.44

.054

.000

.02

.24

.01

.047

.001

P**
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0.70

0.50

0.67

0.72

0.72

0.69

0.55

0.81

0.72

0.74

0.70

0.59

.46

SD

Mean

Mean

SD

Intervention group
(n = 90)

Intervention group
(n = 101)

UC group
(n = 89)
SD

Post-website (T1)

Baseline (T0)

Counselees’ information needs concerning breast cancer genetic counselling

Information needs (1-4)

Table 5.4

2.67
2.35
2.76
3.18

Heredity of breast cancer
The prevalence of breast cancer

How often is breast cancer hereditary

How breast cancer inherits in a family

Abbreviation: UC, Usual Care
* Between-group differences of UC and intervention group
** Within-group differences of intervention group baseline vs. T1

3.18

What to do if the counselee does not have an
increased risk of developing breast cancer

0.57
0.63

3.38
3.11

2.84
3.27

0.62

2.80
2.29

3.23

3.46
3.69

3.39
3.20

2.99

3.08
3.08

0.66

0.53
0.77

0.67

0.47
0.46

0.77

3.06

3.44
3.70

0.55
0.73

3.13
3.17

0.55

0.66

0.53
0.75

0.73

0.56
0.52

0.57
0.75

0.84

0.59
0.82

3.00

2.72

2.67
2.31

3.06

3.36
3.63

3.06
2.90

2.81

2.87
2.83

Mean

0.75

0.77

0.70
0.89

0.79

0.58
0.53

0.31
0.86

0.78

0.55
0.78

SD

Mean

Mean

SD

Intervention group
(n = 90)

Intervention group
(n = 101)

UC group
(n = 89)
SD

Post-website (T1)

Baseline (T0)

Own risk of developing breast cancer
What to do if the counselee has an increased risk
of developing breast cancer

Emotional aspects for counselee and family
Emotional consequences of genetic counselling for
the family
Emotional consequences of genetic counselling for
the counselee
Procedure of analysis of the family history
What it means not to be a carrier of a cancer gene
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.001

.34

.002

.37

.12
.65

.07

.03

.14
.32

.04
.003

.001

.000
.001

P**

.76

.04

.13
.21

.04
.001

.000

.000
.000

P*
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Discussion and conclusion
This study was the first to find positive effects of a pre-visit tailored website on
counselees’ realistic expectations of breast cancer genetic counselling and their
feeling of information needs being addressed [44]. Additionally, the study confirms
previous findings that pre-visit web-based education enhanced breast cancer
knowledge [30;34-36] and this result is consistent with the established positive
relationship between web-based patient education and knowledge levels [44;45].
Now that a large majority of the counselees (94%) and of the general population
(90% in the Netherlands and 74% in the USA) [46;47] has access to the internet, it is
feasible to provide web-based education. As extended pre-visit information does not
seem to be provided routinely [11;48], the results of this study hold advice for other
cancer genetics centres. These show promise of a pre-visit tailored website as a way
that genetic counselling can become more efficient without compromising the
quality of care [23;49].
First, results suggest that counselees better knew what to expect after having visited
the website. Counselees in particular had more realistic expectations of possibilities
for DNA-testing, i.e. expecting a DNA-test irrespective of their risk profile.
Additionally, counselees in the intervention group less often expected to receive
information about the genetic counselling procedure and about indications of
hereditary breast cancer during the visit, since they had already received this
information on the website. This improvement in counselees’ expectations might
limit their disappointment in case the risk assessment in the consultation does not
result in an indication for DNA-testing in their family.
Second, after having read the website E-info geneca counselees in the intervention
group had significantly increased levels of accurate breast cancer knowledge with a
medium effect size. Counselees learned to avoid common mistakes, such as the
negligence of inheritance through the father’s pedigree and the assumption that all
carriers will develop breast cancer. Since this study lacked a comparison group
receiving non-tailored extended information, we can not disentangle the effects of
the information being extended and tailored. However, given the evidence for
effectiveness of computer-tailored information it seems plausible that tailoring has
contributed to the effects [27;30;32;50]. Moreover, tailored information has been
found to enhance recall in cancer patients [51].
Third, the pre-visit tailored website significantly lowered counselees’ information
needs, especially concerning procedural and emotional aspects of counselling and
determination and meaning of being carrier of a breast cancer gene. These
improvements might alleviate the strain of education about the procedure of genetic
counselling and DNA-testing within the first visit and might facilitate more in-depth
discussion about whether the counselee considers DNA-testing and her feelings
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about the emotional consequences of testing for herself and her family members
[52]. The need for information related to the own breast cancer risk remained
counselees’ priority and should thus be the main focus of the first visit.
Lastly, time spent on the website was not significantly associated with the overall
knowledge score, but more time spent on the web page about inheritance
significantly increased counselees’ knowledge about inheritance through the
paternal side.
Strengths and limitations
The website studied in the current report was integrated in everyday clinical practice
and counselees accessed the website from their homes. This is promising for future
implementation outside the study context [53] and limits bias to participation. There
are some limitations. First, this was a mono-centre study. However, the UC
condition consisting of a brief generic leaflet is comparable to the pre-visit
information of other centres, as both nationally and internationally, centres do not
seem to provide extended pre-visit information [4;7;11;48]. Second, the full
intention-to-treat analysis with imputed predicted values might result in a more
accurate estimation of the effect size [43]. However, we choose to present the
available case analysis. This might have resulted in a small underestimation rather
than an overestimation of intervention effects. Third, the knowledge scale showed a
ceiling effect. On at least two of the items hardly any improvements from baseline
were possible and this might have hampered the effect size. Furthermore, based on
the use of the breast cancer knowledge scale in prior studies [16;40], the learning
effect of filling in the breast cancer scale alone is negligible and could thus not bias
the current study. However, completing the knowledge items could have enabled
intervention group counselees to better process the website information, because the
questions made them aware of their lack of knowledge. Educational websites could
provide information in a feedback format, i.e. show the counselee’s answer and
provide explanation on the right answer, which was shown to enhance learning [54].
And finally, further study should investigate the longer-term impact of pre-visit
education.
Conclusion
This study showed that counselees enter their first visit for breast cancer genetic
counselling with more realistic expectations of genetic counselling if they are
provided with extended pre-visit information through a tailored website.
Additionally, these counselees know more and need less information. Use of a previsit tailored website might therefore reduce disappointment concerning the need for
an indication for DNA-testing, reduce the amount of standard information to be
transferred in the consultation and increase the time available for discussion of
personal issues.
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Abstract
Purpose
The initial breast cancer genetic counselling visit has been described as mainly
educational in nature, with large amounts of relatively standard information and
little counselee participation. Counsellors might provide more counselee-specific
information if counselees would ask more questions and participate more in the
visit. A pre-visit website providing computer-tailored information and a question
prompt sheet (QPS) might help counselees to pursue a more active role.
Methods
Counselees were randomized to receive usual care (UC) or UC plus the pre-visit
website. The QPS questions were sent to the counsellor pre-visit. All counselees
completed a baseline questionnaire and visits were videotaped.
Results
Intervention group counselees (n = 102) did not ask more questions than UC group
counselees (n = 90). However, counselees in the intervention group more often
shared their agenda (B = 10.37; CI 2.68 - 18.06; P = .01), directed the
communication (B = .41; CI 28 - .53; P = .01) and paraphrased the counsellors’
words (B = 5.18; CI .43 - 9.92; P = .03). Counsellors consistently introduced and
answered the QPS questions. As a result, counsellors provided more information
about preventive options, risk of family members and inheritance if this was a topic
of the questions. Information provided was more specific to whether the counselee
received an indication for DNA-testing.
Conclusion
Counselees’ use of a pre-visit website with QPS did not initiate them to ask more
questions or speak more, but they communicated more assertively. The information
provided was more counselee-specific, without affecting the visit duration.
However, a more elaborate intervention is needed to change the pattern of these
relatively standard first visits.
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Introduction
Breast cancer genetic counselling primarily aims to increase realistic risk perception
and adherence to surveillance [1]. Crucial in the process of counselling is the
counselee’s ability to make well-informed decisions with regard to DNA-testing and
the adoption of preventive options, i.e. surveillance or risk reducing surgery [2]. In a
process of informed decision making, counselee’s pro’s and con’s regarding testing
and preventive options should be discussed [3].
However, previous studies have described the initial cancer genetic counselling visit
as predominantly educational, with large amounts of standard information and little
counselee participation [4-7]. As lay understanding of Mendelian genetics is poor
[8-12], a large part of the counsellor communication is education about hereditary
breast cancer, inheritance and DNA-testing [13]. Moreover, counsellors direct the
communication, initiate the discussion of most topics [14] and seldom build on
counselees’ perspective [15]. Unless counselees make specific requests, the
information is not adjusted to the family cancer history or to counselee’s needs
[14;16]. By providing pre-visit education, more consultation time might be left to
discuss the counselee’s decision and counselees can be helped to request for
information [14].
Studies of computer-based pre-visit information for breast cancer genetic counselees
indeed indicate that the focus within the consultation shifted away from basic
education towards more counselee-specific information about risk, decision making
and preventive options [17;18]. Also, the use of the program shortened the first visit
[17-19]. However, these studies are based on a counsellor survey and lacked
observations of the visits [17-19]. Observations are known to give the best
indication of interaction in a consultation and might contradict physicians’ and
patients’ self-reports [20].
Interventions to enhance counselee question asking have not been applied in genetic
counselling yet. A question prompt sheet (QPS), which prompts patients to articulate
their questions before their consultation has been shown effective in other settings
[21]. Observation studies in oncology consultations have shown that QPS use
increased patient question asking [20;22;23], especially when the QPS was actively
endorsed by the physician [20]. Additionally, patients were empowered to raise
topics [23].
A randomized controlled trial (RCT) investigated whether a counselee activating
intervention [24] could facilitate more tailored communication in the first visit for
breast cancer genetic counselling. For this purpose, a pre-visit website providing
computer-tailored information including a QPS was developed [25]. The
information on the website was computer-tailored to counselees’ individual
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situation: their age and personal and family cancer history, and covers the topics of
the counselling procedure, preventive options, meaning of being carrier of a
BRCA1/2 gene mutation, emotional consequences and hereditary breast cancer.
Additionally, question asking and other assertive communication were stimulated.
Finally, the website provided a blank QPS to encourage counselees to formulate
their questions, which were sent to the counsellor. Previous papers showed that the
website and QPS were well used [26], and resulted in more realistic expectations
and higher pre-visit levels of knowledge [27]. Counsellors were instructed to
welcome any questions, as prior studies showed that counsellors should be prepared
to adjust their counselling style to counselees’ increased participation [20].
Hypothesized effects of E-info geneca were increased counselee participation and
other assertive communication [24] and increased interactivity [28] Moreover, we
expected that the provided information was counselee-specific instead of generic.
This might reduce the amount of information and result in shorter consultations.

Methods
This study was conducted at the department of Medical Genetics of the University
Medical Center (UMC) Utrecht. This department offers breast cancer genetic
counselling according to the Dutch guidelines [29] The study was approved by the
medical ethical committee of this hospital and was registered in the Dutch Trial
Register (ISRCTN82643064).
Study design
A sample of 200 counselees was intended. With 100 counselees in each group, there
was an 80% power to detect effect sizes of d = .40 or higher. Consecutive new
counselees were included from February 2008 to April 2010 (Figure 1). Counselees
who were female, aged 18 years or older and who were the first of their first degree
family to seek breast cancer genetic counselling were sent information about the
study and an opt-out form. The opt-out form included a question about reasons of
withdrawal. Counselees were ineligible if they lacked internet or email access or
when they requested pre-symptomatic DNA-testing because of an identified
BRCA1/2 gene mutation in a relative. All counselees who did not return the opt-out
form were randomly assigned 1:1 to the usual care (UC) or intervention group (UC
+ website E-info geneca) by a secretary unaware of respondent characteristics using
sequentially numbered, sealed, opaque envelopes. UC comprised of a brief standard
pre-visit leaflet with information about the counselling procedure. Counselees
received a login to access the web-based baseline questionnaire. Upon completion of
this questionnaire the intervention group respondents received a link to access the
website E-info geneca. At the start of the consultation the counsellor collected the
informed consent form. Consultations were recorded on videotape and only showed
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the counsellor’s face. All fourteen breast cancer genetic counsellors of the
department participated and recorded 4-29 consultations each. Three were clinical
geneticists and five were clinical geneticists in training (all but two female). Six
were genetic counsellors (all female; three in training).
Counselee characteristics
Age, referral, whether counselees had children, personal and family cancer history
and educational attainments were collected in the baseline counselee questionnaire.
All but the latter were derived from the medical file if the baseline questionnaire was
not completed. Additionally, whether or not there was an indication for DNA-testing
for the counselee or an affected family member was collected from the medical files.
Coding of videotapes
Communication was coded directly from the videotapes, using Observer XT7
software, allowing analysis of the number, time and sequence of utterances in the
dialogue [30]. Verbal communication was analyzed with the RIASgene, an
adaptation for the genetic counselling setting of Roter’s Interaction Analysis System
(RIAS) [14]. In RIAS all verbal dialogue is coded [31]. RIASgene has inserted
categories for the counselee’s agenda [14]. Additionally, the content of questions
and information was coded based on the QUOTE-geneca questionnaire of
counselees’ needs [32] (see Table 6.3). Interactivity, was calculated from the RIAS
codes as the average number of turns per minute [28].
Additionally, the QPS endorsement by the counsellor was coded, as was performed
earlier by Clayton et al. [33]. Coders rated whether the counsellor introduced and
answered the questions written on the QPS, invited for further questions and
whether the QPS questions were reviewed at the end of the consultation. Coding was
conducted by three trained coders. Inter-rater reliability was calculated on a random
10% of the consultations observed by the main coder (n = 75) for categories with
mean occurrence > 2% [34]. Inter-coder reliability coefficients (intra class
correlation, ICC) for counselee categories averaged .92 (range .85 - .99) and for
counsellor categories .93 (range .87 - .98). Intra-coder reliability was calculated on a
random 10% of the main coder’s recoding of her consultations. Intra-coder
reliability coefficients (ICC) averaged .86 (range .62 - .99) for counselee categories
and .87 (range .58 - .99) for counsellor categories. Average inter-coder reliability of
the topics (ICC) was .91 (range .74 - .99) and intra-coder reliability was .88
(range .70 - .95).
Analysis
Applying an intention-to-treat analysis in accordance with the Cochrane criteria
[35], we analyzed respondents in the groups to which they were randomized
regardless of whether they actually read E-info geneca. Seven missing values on
education were imputed with the median. To account for the multilevel structure of
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consultations (level 1) nested within counsellors (level 2), we applied random effects
multilevel regression analyses. The amount of variance explained at the counsellor
level varied from 6% for counselees’ orientating statements to 24% for counsellors’
paraphrases. Linear analyses were used for the frequent utterances and logistic
analyses for infrequent utterances (transformed in no/yes) and for counsellor
endorsement. Analyses were controlled for counselee disease status, age, having
children, education, receiving an indication for DNA-testing, the presence of a
companion or a second counsellor and for whether the counsellor was a clinical
geneticist or a genetic counsellor and whether the counsellor was still in training.
Analyses were conducted using Stata 10 with two-sided significance testing at
p < .05.
Figure 6.1
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Results
Twenty-four counselees (6.5%) were ineligible because of lack of internet or email
access. During 27 months, 336 eligible counselees received information about the
study and 197 were willing to participate. The response was 58.6%. There were no
significant differences between participants and decliners in age (t = 1.62; P = .11),
disease status (X2 = .05; P = .81), family history of cancer (X2 = .06; P = .82) and
referral pathway (X2 = .87; P = .35). Half of the decliners (n = 70; 50.4%) indicated
a reason, most did not want to participate because the consultation was being
videotaped (n = 46). Five consultations were not videotaped because of technical or
logistic failure, resulting in 192 videotaped consultations. Figure 6.1 shows a
flowchart of the study procedure.
Counselees
As shown in Table 6.1, UC and intervention group respondents were similar with
regard to age, having children, educational attainment, referral pattern and indication
for BRCA1/2-testing. One counselee was affected with ovarian cancer. There was a
trend towards counselees in the intervention group being more often affected with
breast or ovarian cancer (X2 = 3.84; P = .053).
Consultations
Most intervention and UC group counselees were accompanied by a spouse or
relative (67% vs. 58%; X2 = 1.70; df = 1; P = .19). In 112 (58%) consultations, one
companion was present and 13 (7%) consultations were attended by two or more
companions. Consultations in the intervention group lasted on average 46.7 minutes
(SD = 17.0), compared to 44.9 minutes (SD = 15.1) in the UC group (t = -.80;
p = .42).
Counsellors’ endorsement of the QPS
The counselees’ questions as filled in on the QPS were almost always introduced by
the counsellor at the start of the consultation (34 of 41; 83%). In 58% of the
consultations in the intervention group, versus 12% in the UC group, the counsellor
explicitly welcomed any other questions (OR = 14.56; P = .000). In 29% of the
consultations in the intervention group, versus 7% in the UC group, the counsellor
added that counselees should not hesitate to interrupt him/her (OR = 12.58;
P = .000). The counsellor reviewed the counselee’s questions at the end of the
consultation, to make sure that the counselee had understood the answers, in 37% of
the intervention group consultations versus 3% of the UC group consultations
(OR = 24.10; P = .000). Additionally, we checked for changes in counsellors’
communication between intervention and UC group (Table 6.2). In intervention
group consultations, counsellors paraphrased the counselee’s words more to check
their understanding of what the counselee was saying (B = 7.79; CI .69 - 14.90;
P = .03).
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Table 6.1

Counselee characteristics (N = 192)
UC group
(n = 90)

Age (years)

Intervention group
(n = 102)

Mean
(SD)

range

Mean
(SD)

range

41.5
(11.5)

22-68

41.5
(11.3)

21 - 69

N

%

N

%

Children (having children)

62

68.9

70

68.6

Personal history of breast cancer (affected)

29

31.9

47

46.5

st

1 degree relatives affected with breast cancer

45

52.3

54

54.0

Indication for DNA-testinga
for the counselee
for an affected family member

67
27
40

71.3
28.7
42.6

81
45
36

78.6
43.7
34.6

Uptake of DNA-testing by those who received
an indication for themselves

24

88.9

42

93.3

University (MSc/BSc)/
higher vocational education (BSc)

42

48.8

35

35.3

Middle vocational education
High school/ Secondary education

23
18

26.7
20.9

30
33

30.3
33.3

< High school level

3

3.5

1

1.0

GP

49

56.3

43

43.0

Specialist consultant UMC

18

20.7

32

32.0

Specialist consultant peripheral hospital

21

23.0

25

25.0

Educational attainment:

Referral pathway:

a

Indication for testing the counselee or a relative as judged after the initial visit

Abbreviations: UC, Usual Care; UMC, University Medical Center
Summations vary due to missing values
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Task-oriented
communication
Paraphrase
Orientation
Questions
Agenda
Give
information
Agenda
counselee
Preventive
options

46.2
24.9
27.2
17.6
3.6
126.8
24.3

98.8
49.9
46.2
34.9
4.9
287.3
24.8

2.3

1.3

-

35.8

17.4
4.5
15.6
221.0

21.5

3.4

184.2
4.4
-

64.1
8.2

107.6
9.0

-

24.4

12.1
5.3
12.7
92.2

16.1

12.8

98.2
7.5
-

Counselee
M
SD
214.0
104.3

Counsellor(s)
M
SD
152.1
74.8

UC group (n = 90)

30.8

-

58.2
51.7
37.6
5.5
309.8

112.5

1.3

117.9
8.4

27.5

-

26.2
31.6
17.7
5.0
149.2

52.7

2.2

64.4
7.6

Counsellor(s)
M
SD
155.3
77.9

-

46.1

22.0
6.7
16.4
241.9

28.8

2.2

201.8
4.2
-

-

.01

-

.03
.20
.72
.32
.08

.05

.90

.47
.34

P*
.64

.01

.03
.000
.99
.43

.01

.15

.09
.38
-

P**
.17

- Table 6.2 continues -

27.7

20.2
7.8
13.3
128.6

25.0

4.9

102.9
6.5
-

Counselee(s)
M
SD
231.3
112.6

Intervention group (n = 102)

Mean of occurrence of the various coding categories (N = 192)

Affective
communication
Agreement
Concern
Verbal
attention
Disagreement

Table 6.2

50.5

33.4

SD

** Between group differences in counselee utterances

* Between group differences in counsellor utterances

Summations vary due to rounding off

Number of
counselee
utterances
Percentage of
counselee
utterances (of
all utterances)
Interactivity

Counselling

M

Counsellor(s)

- Table 6.2 continued UC group (n = 90)

36.6

5.5

7.8

1.3

36.2

5.4

522

-

M

172

37.2

SD

483

47.0

M

1.5

8.4

223

-

SD

Counselee(s)

-

SD

Counsellor(s)

-

M

Counselee

Intervention group (n = 102)

.69

P*

.81

.65

.16

-

P**
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Counselee participation
The number of counselee questions did not significantly differ between the
intervention and UC group (Table 6.2). If the questions posed on the QPS were
added to the questions posed during the visit, QPS users had posed 18.9 questions
(SD = 13.0), compared to 15.6 (SD = 12.7) in the UC group. Due to the large SDs
this difference was not significant (P = .13; Table 6.3). Neither was there a
significant difference with intervention group counselees who did not use the QPS,
16.6 (SD = 13.8; P = .48). However, counselees who used the QPS posed
significantly more questions about their own and their family members’ risk of
breast cancer (Table 6.3). Little more than one-third of all utterances in the
consultation were from the counselee and this did not differ between the intervention
and UC group (Table 6.2). Neither did the interactivity, i.e. mean number of turns
per minute, differ between the groups.
As opposed to the counselee questions, the other assertive communication
behaviours did increase. Counselees in the intervention group shared their agenda
more than counselees in the UC group (B = 10.37; CI 2.68 - 18.06; P = .01; Table
6.2), by telling about their reason of concern, their knowledge of hereditary breast
cancer and their risk perception. Also, counselees in the intervention group directed
the communication more by giving orientating statements (B = .41; CI 28 - .53;
p = .01). For example, they would interrupt the counsellor by saying that they would
like to check their understanding or go back to a previous topic, e.g.: “another thing..
excuse me.. if I can repeat what you’re saying”. Additionally, counselees
paraphrased the counsellor’s words more by summarizing and checking information
from the counsellor (B = 5.18; CI .43 - 9.92; P = .03). Overall, there were more taskoriented utterances of counselees in the intervention group (B = 7.47;
CI 1.52 - 13.41; P = .01). Counselees who did not receive an indication for DNAtesting uttered significantly less often more than two disagreements in the
intervention compared to UC group (B = -2.58; CI -4.82 - -33; P = .02).
Discussion of topics during the visit
Counsellors gave more information about preventive options to counselees in the
intervention group as compared the UC group (B = 8.73; CI 1.75 - 15.70; P = .01;
Table 6.2). If counselees had written questions in the QPS about screening options
(B = 17.17; P = .01), the breast cancer risk for themselves (B = 2.20; P = .04) or
family members (B = 2.70; P = .001), DNA-testing (B = 17.12; P = .03) or
inheritance of hereditary breast cancer (B = 2.45; P = .03), counsellors provided
significantly more information about these topics when compared to UC
consultations (see Table 6.4). This was especially important concerning the risk for
family members, as this topic was not discussed in most (68%) of the consultations.
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1.9
(2.8)
0.2
(0.4)
0.2
(0.6)
3.2
(4.1)
1.0
(2.1)
1.2
(2.3)
0.5
(1.2)
0.8
(1.3)
1.3
(2.0)
5.3
(5.0)
15.6
(12.7)

Preventive options

1.7
(2.2)
0.3
(0.5)
0.1
(0.5)
3.7
(4.1)
1.2
(1.8)
2.1
(3.5)
0.3
(1.2)
1.1
(1.6)
1.2
(1.7)
4.9
(4.9)
16.6
(13.8)

M (SD)

No QPS use
(n = 60)
No QPS

-

1

-

2

0

10

4
0

12

17

33

33

38

43

48

%

5

7

14

14

16

18

20

n
0.5
(0.5)
0.5
(0.6)
0.4
(0.0)
0.5
(0.9)
0.4
(0.7)
0.2
(0.5)
0.1
(0.4)
0.1
(0.4)
0.0
(0.0)
0.0
(0.2)
3.0
(1.2)

M (SD)

QPS questions

QPS use (n = 42)

Intervention group (n = 102)

2.1
(2.5)
0.5
(0.6)
0.4
(0.5)
3.2
(4.6)
1.2
(2.0)
1.4
(2.3)
0.5
(1.5)
0.8
(1.4)
1.6
(2.1)
4.6
(5.0)
15.9
(12.6)

Questions
during visit
M (SD)

* Difference between the QPS users and UC group; ** Difference between QPS users and non QPS users

Total

Other

Psycho

Communication with
family members
Procedure of counselling

Inheritance

Prevalence

DNA-testing

Risk family

Risk counselee

M (SD)

UC
group
UC
(n = 90)
UC

18.9

4.5

1.6

1.8

0.6

1.6

1.5

3.4

0.7

0.8

2.5

Total

Topics of questions that counselees posed in the consultation or filled in on the QPS (N = 192)

Topics

Table 6.3

.13

.45

.56

.63

.83

.44

.25

.62

.001

.000

.17

P*

.48

.95

.66

.63

.11

.37

.38

.88

.006

.002

.07

P**

34.3
(29.8)
7.2
(6.1)
1.1
(2.2)
51.3
(29.6)
36.7
(19.1)
39.3
(33.1)

Preventive options

25.9
(25.9)
6.8
(6.9)
1.0
(2.0)
53.8
(33.2)
38.4
(24.7)
37.7
(36.6)

M
(SD)

No QPS
use(n = 60)

35

28

28

26

24

22

n
35.7
(35.8)
7.1
(4.6)
1.1
(1.9)
51.9
(42.8)
47.8
(27.6)
35.6
(28.1)

M
(SD)

7

14

14

16

18

20

n

QPS use
(n = 42)
No topic of question

Intervention group
(n = 102)

52.4
(32.7)
9.7
(7.14)
4.0
(4.9)
67.6
(36.9)
35.0
(15.0)
69.0
(38.5)

Topic of
question
M
(SD)

.03

.50

.03

.001

.04

.01

P*

* Difference between intervention group respondents who filled in QPS questions with the UC group
** Difference between intervention group respondents who used the QPS with intervention group respondents who did not use the QPS
*** Difference between QPS users who wrote a question about the topic with those whose questions were not about this topic

Inheritance

Prevalence

DNA-testing

Risk family

Risk counselee

M
(SD)

UC
group
(n = 90)

Amount of information received about the topics of the QPS questions (N = 192)

Number of information
giving utterances

Table 6.4

.52

.52

.08

.000

.20

.04

P**

.01

.11

.26

.01

.15

.13

P***
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Provision of counselee-specific information
There were some changes in the provision of counselee-specific information, i.e.
information adjusted to whether the counselee received an indication for DNAtesting (Table 6.5). Counselees who did not receive an indication received less
information about DNA-testing in the intervention group (B = -13.41; P = .04).
Counselees who did receive an indication were provided with more information
about preventive options in the intervention group (B = 7.54; P = .04).
Table 6.5

Amount of counselee-specific information received (N = 192)
UC (n = 94)

Intervention group
(n = 103)

No
indication

Indication

No
indication

Indication

M
(SD)

M
(SD)

M
(SD)

M
(SD)

P*

P**

Number of
items discussed

5.19
(1.83)

7.40
(3.37)

4.5
(2.16)

7.92 (2.09)

.20

.29

Number of
utterances

M
(SD)

M
(SD)

M
(SD)

M
(SD)

P*

P**

Risk estimation

10.64
(6.85)

5.57
(5.31)

10.23
(7.88)

6.75
(7.45)

.62

.34

Prevalence of
(hereditary)
breast cancer

37.84
(22.18)

37.34
(17.42)

48.91
(35.89)

38.45
(24.06)

.42

.36

Inheritance

18.56
22.95)

46.79
(33.64)

31.64
(52.29)

47.71
(35.05)

.43

.95

DNA-test

29.79
(27.95)

59.15
(26.18)

20.09
(20.39)

65.21
(33.71)

.04

.26

Preventive
options

22.67
(23.18)

26.51
(24.53)

23.91
(20.82)

33.69
(28.91)

.21

.04

Psychosocial
information

46.38
(26.67)

46.35
(26.90)

35.13
(23.16)

46.29
(26.12)

.32

.90

Involving
family members

3.56
(4.43)

5.46
(6.82)

1.5
(2.54)

5.09
(6.88)

.07

.88

Topics

*Between group differences for counselees receiving no indication
** Between group differences for counselees receiving an indication for DNA-testing
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Discussion and conclusion
This is the first study that presents observational data of the communication in the
first visit for breast cancer genetic counselling after counselees’ use of a pre-visit
educational website with QPS. Results showed that intervention group counselees
did not ask more questions than UC group counselees. However, they did
communicate more assertively by sharing their agenda, directing the communication
and paraphrasing the counsellor’s words. The QPS enhances tailoring of information
to the individual counselee as counselees who had made use of the QPS received
more information than others about the topics of these questions. The information in
the intervention group visits was also slightly more specific to whether the counselee
received an indication for DNA-testing than in UC group visits.
When counselees had sent questions ahead (QPS), the counsellor conscientiously
introduced and answered these. Consequently, counselees who had used the QPS
received more information about preventive options, their risk of breast cancer and
inheritance of hereditary breast cancer when this was a topic of their questions.
Importantly, as a result of the QPS questions, the risk for family members was
significantly more often discussed, while this topic mostly remained untouched in
the UC group. This is consistent with results of QPS use for oncology visits, where a
QPS also shifted the focus of the encounter [23]. Counsellors also provided more
information about the counselee’s risk when initiated by the counselee’s QPS
question. As counselees’ risk perception has been found resistant to standard
education and counselling [36], the discussion of risks as response to the counselees
question might contribute to more effective risk communication. The unexpected
finding that counselees in the intervention group did not ask more questions might
be due to the omission of example questions. Studies reviewing effects of a QPS
evaluated those with example questions [21]. Provision of example questions next to
space for own questions might increase counselees’ use of the QPS.
In the intervention group consultations counsellors invited further questions and
reviewed questions significantly more often as compared to the UC group. Also, the
counsellors tended to paraphrase the counselee’s words more, which indicates
increased rapport building and might facilitate mutual understanding. This
instruction together with the QPS questions thus resulted in more patient-centered
communication. While the intervention was primarily aimed at counselees, it
showed a relatively large effect on counsellors’ communication. In the intervention
group visits information was better adapted to whether the counselee received an
indication for DNA-testing, but counsellors did not reduce the amount of
information. As a result, the counsellor verbal dominance was unchanged. Studies
have consistently found counsellor verbal dominance in the first visits for breast
cancer genetic counselling [7] and earlier endeavours to decrease this did not
succeed either [37]. Instead of the percentage of counselee talk, the recently
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developed measure of interactivity based on RIAS might give enhanced insight to
the reciprocity of the communication [38;39]. In this study, the manner of
presentation of the genetics education did not appear more interactive. Future studies
should untangle how to increase the interactivity.
Finally, contrary to our expectations the visit duration was not affected. Earlier
studies of pre-visit counselee information showed a significant decrease in
consultation length of eight minutes [18;19]. However, these studies were from the
USA where first consultations in genetics centres lasted on average almost 90
minutes [40]. In contrast, the consultations in the current study lasted on average 45
minutes, which is similar to the average visit duration of other Dutch genetic centres
[14].

Limitations
This study has some limitations. First, due to the need for the counsellor to endorse
the QPS, counsellors could not be blinded to group allocation. Coders were not
blinded either, as the counsellor’s endorsement of the QPS often gave away the
intervention condition. Second, since randomization was conducted on the counselee
level instead of the counsellor level, counsellors might have changed their
communication behaviour not only in the intervention group, but also in the UC
group consultations as an effect of the intervention. This might have lead to an
underestimation of the intervention effects.
Conclusion
This study showed that a pre-visit website with QPS indeed empowered counselees
by making them more assertive, e.g. in sharing their agenda, directing the
communication and checking whether or not they had understood the counsellor.
However, it did not result in more counselee questions or more overall counselee
talk. Counsellors who received QPS questions in advance introduced and answered
these in the visit. As a result, information was slightly more specific to whether the
counselee received an indication for DNA-testing while the visit duration was not
affected.
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Abstract
Purpose
Pre-visit education which helps proband counselees to prepare for their first visit for
breast cancer genetic counselling might enhance post-visit outcomes, especially
information recall. This study assessed effects of a pre-visit website with tailored
information and question prompt sheet (QPS), named E-info geneca.
Methods
197 counselees were randomized to receive usual care (UC) or UC plus E-info
geneca. All counselees completed a pre- and post-visit questionnaire and visits were
videotaped. We studied effects on counselees’ information recall, knowledge about
breast cancer and heredity, fulfilment of needs, risk perception accuracy, anxiety and
perceived personal control, using multilevel regression analyses.
Results
Intent-to-treat analysis showed that counselees in the intervention group (n = 103)
had higher levels of recall of information from the consultation (β = .32;
CI .04 - .60; P = .02; d = .17) and post-visit knowledge of breast cancer and heredity
(β = .30; CI .03 - .57; P = .03) than counselees in the UC group (n = 94). Also,
intervention group counselees reported better fulfilment of information needs
(β = .31; CI .03 - .60; P = .03). The effects of the intervention were strongest for
those counselees who did not receive an indication for DNA-testing, their recall
scores showed more increase (β = .95; CI .32 - 1.59; P = .003; d = .30) and their
anxiety levels dropped more in the intervention compared to UC group (β = -.60;
CI -1.12 - -.09; P = .02). No intervention effects were found after the first visit on
accuracy of risk perception or perceived personal control.
Conclusion
This study shows that pre-counselling education, using tailored information
technology, leads to more effective first visits for breast cancer genetic counselling,
in particular for counselees who received no indication for DNA-testing and
therefore had no indication for a second visit. For counselees who received an
indication for DNA-testing the effects of the intervention after the fist visit were
small. Future study should focus on the effects of the website on the outcomes after
a complete series of visits.
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Introduction
Women who are confronted with breast cancer themselves or in their family often
worry about their or their children’s risk to (re)develop breast cancer. Therefore,
they might be referred to genetic counselling. Breast cancer genetic counselling aims
to educate individuals about their breast cancer risk in ways that optimize risk
management, increase personal control and decrease anxiety [1]. However, studies
have consistently found that most counselees still have a marked overestimation of
risks relative to counsellors’ evaluations after a completed series of genetic
counselling visits [2]. The aims of the first visit are mainly to educate the counselee
about breast cancer and genetics, make a risk estimation and decide whether a DNAtest is indicated. For proband counselees, who are the first in their family to request
breast cancer genetic counselling, an indication for a DNA-test might be for
themselves or an affected family member. These counselees are assigned with the
transmission of information regarding this indication, breast cancer risks and
preventive options to their family members. Their recall of information from the
first visit is therefore especially important for the course of breast cancer genetic
counselling and the risk management of themselves and their family members.
However, after the initial visit proband counselees show only small improvements in
accurate knowledge about breast cancer and genetics [3;4], accuracy of risk
perceptions, perceived personal control and anxiety [4] and their recall of
information has not been studied yet.
Information recall is an important outcome, because counselees are unlikely to act
according to advices that they do not remember [5]. However, recall has not been
studied in breast cancer genetic counselling specifically [6]. Generally, recall of
information from medical visits is low. Kessels [7] summarized that 40 - 80% of the
information presented was forgotten immediately by patients. Studies in oncology
found that patients recalled only half of the information provided in general
oncology visits when they were cued with topics [8] and they actively reproduced
only 23% of the information from consultations about chemotherapy [5]. Cued recall
within genetic counselling for diverse disorders was estimated higher, namely threequarters of the most important items communicated [6]. These higher recall scores
might be due to the percentages of patients who request genetic counselling at their
own initiative because of a need for information. Alternatively different ways to
assess recall might result in higher estimates [5].
While unidirectional transfer of generic information from the counsellor to the
counselee has long been the preferred method in cancer genetics, communication of
counselee-specific information is expected to be more effective in reaching the aims
of counselling [9]. Tailoring information to patients needs is an effective way of
reducing the amount of information and ensuring that only relevant information is
provided, resulting in increased recall and knowledge [10]. According to the
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Elaboration Likelihood Model and confirmed by findings from neuropsychological
research, increased personal relevance of information enhances central processing
[11] and information retrieval [12;13]. Therefore, the use of counselee-specific
rather than general recommendations should enhance recall [14]. Additionally, the
provision of additional written information and spreading information over different
time points might show increased retention [13;15;16]. The combination of pre-visit
tailored information with more counselee-specific information provided in the visit,
might thus result in increased information recall and knowledge. Additionally,
improved recall of the risk information might increase the accuracy of counselees’
risk perception.
Previous studies of computer-based education prior to genetic counselling were
limited to the outcomes of counselees’ levels of knowledge about breast cancer and
heredity [17-19]. Information recall assesses the knowledge of topics that were
discussed in the visit instead of general knowledge and is therefore a more relevant
outcome. Additionally, fulfilment of information needs is a relevant outcome as this
evaluates whether the counselee’s agenda was met. Nonetheless, few studies in
genetic counselling have evaluated the impact of meeting counselees’ needs [20].
These studies found that counsellors had difficulties understanding counselees’
needs [21]. However, if the communication was more specific to the needs of the
individual counselee this resulted in improved levels of perceived personal control
and anxiety [4].
This article describes an RCT focused on the effects of a pre-visit educational
website, E-info geneca, that was developed based on counselees’ pre-visit needs [22].
The website provided computer-tailored information concerning the pre-visit needs,
e.g. procedure and consequences of genetic counselling for probands counselees and
their family members [23]. Additionally, a QPS aimed to encourage counselees to
formulate questions that were send ahead to the counsellor and these were answered
in the visit. After having accessed E-info geneca, counselees appeared to
communicate more assertively by more often sharing their agenda, directing the
flow of the visit and paraphrasing the counsellor to check their understanding [24].
As a result, counsellors provided more counselee-specific information, which might
positively affect counselees’ information recall, knowledge, needs fulfilment,
accuracy of risk perception, anxiety and perceived personal control after the first
visit.

Method
Study design
This study was conducted at the department of Medical Genetics of the University
Medical Center (UMC) Utrecht. The study was approved by the institutional
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medical ethical committee and is registered in the Dutch Trial Register
(ISRCTN82643064). The department of Medical Genetics included counselees from
February 2008 to April 2010. This department offers breast cancer genetic
counselling according to the Dutch guidelines [25] and services are similar to those
of the other eight Dutch cancer genetics centres. New counselees, aged 18 years or
older, who were the first in their family to seek breast cancer genetic counselling,
were sent information about the study and an opt-out form. The opt-out form
included a question about reasons of withdrawal. Counselees were ineligible if they
lacked internet or email access or when they requested pre-symptomatic DNAtesting in the presence of an identified BRCA1/2 gene mutation in a relative. All
counselees who did not return the opt-out form were randomly assigned 1:1 to the
usual care (UC) or intervention group (UC + website E-info geneca) by a secretary
unaware of respondent characteristics using sequentially numbered, sealed, opaque
envelopes. UC comprised of a brief standard pre-visit leaflet with information about
the counselling procedure. Both UC and intervention group respondents received a
login to access the web-based baseline questionnaire. Upon completion of the
baseline questionnaire the intervention group respondents received a link to access
the website E-info geneca. At the start of the consultation the counsellor collected the
informed consent form. The visits were videotaped. In the week after their visit,
counselees again completed a web-based questionnaire. As with 100 counselees in
each group, there was an 80% power to detect effect sizes of d = .40 or higher, we
aimed to include 200 counselees.
Counsellor characteristics
Counsellors were clinical geneticist, resident in clinical genetics, genetic counsellor
or genetic counsellor in training. All will be referred to as ‘counsellor’. Their age,
gender and number of years of experience with cancer genetic counselling was
assessed at the start of their participation in the study.
Counselee characteristics
Age, having children, personal and family cancer history and educational
attainments were assessed in the baseline counselee questionnaire. All but the latter
were derived from the medical file if the baseline questionnaire was not completed.
Additionally, whether or not there was an indication for DNA-testing for the
counselee or an affected family member was collected from the medical files.
Information recall
Counselees’ recall of information from the visit was assessed in the post-visit
questionnaire with seven questions for cued recall. Each question prompted a topic
of the consultation, e.g. limitations of DNA-testing and involving family members
(see Table 7.2), and these topics were based on the counselees’ information needs
questionnaire Quote-geneca [23]. Each question started with multiple choice
indication of whether the topic was discussed. Answer options were 1) no, not
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discussed, 2) yes it was discussed but I don’t remember what was said, 3) yes,
namely. With the latter, the counselee was invited to write down what she recalled
about this topic [5].
Coders first assessed whether the topic was discussed in the visit based on the
videotapes. Second, each item recalled was compared with the specific items
mentioned by the counsellor [5;8]. The percentage of recall was calculated by
dividing the sum of the recalled items by the total number of items discussed [8].
Recall was coded by AA and a second coder recoded a random 10% of the visits.
Both coders were blinded to group allocation. Interrater reliability was assessed.
Cohen’s kappa for the recall per item averaged 0.70 (range 0.39 - 1.0). The intra
class correlation (ICC) of the overall recall percentage was 0.89.
The level of accurate knowledge about hereditary breast cancer was assessed using
the validated Dutch hereditary breast cancer knowledge scale [4;26]. Respondents
indicated whether each item was correct, incorrect, or whether they did not know. A
knowledge score was computed as the mean number of correct answers, with higher
scores indicating more accurate knowledge.
Pre-counselling, counselees’ needs were assessed with the QUality Of counselling
Through counselees’ Eyes scale for cancer genetic counselling (QUOTE-geneca)
[23]. At baseline, respondents indicated importance (not important, fairly important,
important, extremely important). Post-counselling, identical items were administered
to measure fulfilment of these needs (inadequate, not really adequate, adequate, more
than adequate) [27]. The QUOTE-geneca includes four generic needs, which refer to
what a counsellor should do during counselling (25 items) and four cancer genetic
information needs, which refer to receiving explanations on hereditary cancer (19
items), as identified with Principal component analysis with good internal
consistency [23] (Table 7.4).
Perceived breast cancer risk was assessed using three visual analogue scales and
two verbal scales. Counselees rated their perceived risk that hereditary breast cancer
runs in their family, that they themselves had inherited a breast cancer gene mutation
and that they themselves would (re-)develop breast cancer in the future, on separate
numerical scales from 0 to 100%. Counsellors rated their estimations of these risks
for the counselee on similar numerical scales after each visit. The first verbal scale
assessed the perceived absolute risk of developing breast cancer on a 5-point scale
from 1 ‘very low to 5 ‘very high’. The second assessed the perceived relative risk
indicating whether the counselee perceives her breast cancer risk as lower, even or
higher than the average risk for women of her age as used by Metcalfe et al. [28].
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Risk perception accuracy was defined as correct counselled risk and we report both
the proportion of individuals who correctly perceive their risk and degree of over or
underestimation [2]
Pre- and post-visit perceived control was assessed using the validated Dutch version
of the Perceived Personal Control questionnaire (PPC) [27;29]. Scores range from
0 to 2 with high scores indicating high perceived control.
Pre- and post-visit anxiety was assessed with the validated Dutch state version of
State-Trait Anxiety Inventory (STAI; 10 items) [27;30]. Scores range from 10 to 40,
higher scores indicating greater anxiety.
Analysis
We analyzed respondents in the groups to which they were randomized regardless of
whether they actually accessed E-info geneca or other protocol irregularities. The few
missing values (7 cases) on the baseline measures of educational attainment were
imputed with the median. Post-visit, the number of missing data on the outcome
variables ranged from 18 for knowledge and recall, 20 for fulfilment, 22 for
perceived personal control, 25 for anxiety and 43 for risk perception. All counselees
were included in all analyses through use of repeated measures analysis which
makes use of all available data of all cases. Our intention-to-treat analysis was
therefore in accordance with the Cochrane criteria [31].
Intervention and UC group counselees were compared on socio-demographics,
cancer history and levels of pre-visit measures using Chi-square tests and t-tests. To
account for the multilevel structure of measurements (level 1) nested within
counselees (level 2) nested within counsellors (level 3), random effects multilevel
regression analyses were conducted. The percentage of variance explained at the
counsellor level ranged from zero for knowledge to 12% for anxiety. Analyses were
controlled for baseline values, counselee disease status and receiving an indication
for DNA-testing. Additionally, analyses were controlled for background variables at
the counsellor level, namely whether the counsellor was a clinical geneticist or a
genetic counsellor and whether or not the counsellor was still in training. All
analyses were conducted using Stata 10. Two-sided tests of significance were
performed and results were considered statistically significant when p < .05.
Furthermore, effect sizes were calculated for the effect variables, according to
Cohen [32].

Results
Response
Few counselees were ineligible because of lack of internet or email access (24 of
371; 6.5%). The response was 58.6%. Half of the decliners gave a reason (72 of 139;
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50.4%). Most preferred the visit not to be videotaped (48 of 72; 66.7%). There were
no significant differences between participants and decliners in age (t = 1.62;
P = .11), disease status (X2 = .05; P = .81), family history of cancer (X2 = .06;
P = .82) and referral pathway (X2 = 87; P = .35). A flowchart of the study and
reasons for non-response are shown in Figure 7.1.
Figure 7.1
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Counsellors
All fourteen breast cancer genetic counsellors of the department of Medical Genetics
participated and recorded 4 - 29 consultations each. Six were genetic counsellors of
whom three in training (all female). Three were experienced (5 – 15 yrs) clinical
geneticists (2 male, 1 female) and five were clinical geneticists in training (all
female). Counsellors were aged 26 - 53 years (M = 36.22; SD = 9.60).
Counselee characteristics
As shown in Table 7.1, UC and intervention group respondents were similar with
regard to age, having children, educational attainment, referral pattern, indication for
BRCA1/2-testing and their risk of developing breast cancer. However, the
intervention group respondents were more often affected with breast cancer
themselves (X2 = 5.10; P = .02). There was no significant association between
having (had) breast cancer and baseline knowledge (T = .12; P = .91). One
counselee was affected with ovarian cancer. There were no significant baseline
differences in knowledge, information needs, risk perception, anxiety and perceived
personal control between the study groups (Table 7.3 - 5).
Table 7.1

Counselee characteristics (N = 197)
UC group
(n = 94)

Age (years)

Intervention group
(n = 103)

Mean

SD
(range)

Mean

SD
(range)

41.3

11.5
(21-68)

41.5

11.3
(21 – 69)

N

%

N

%

Children (having children)

64

68.1

71

68.9

Personal history of breast cancer (affected)

29

30.9

49

47.5

47

52.8

54

52.9

University (MSc/BSc)/
higher vocational education (BSc)

42

48.8

35

35.34

Middle vocational education

23

26.7

30

30.3

High school/ Secondary education

18

20.9

33

33.3

< High school level

3

3.5

st

1 degree relatives affected with breast cancer
Educational attainment:

1
1.0
- Table 7.1 continues -
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- Table 7.1 continued UC group
(n = 94)

Intervention group
(n = 103)

N

%

N

%

50

55.6

44

43.1

Referral pathway:
GP
Specialist consultant UMC

18

24.4

32

31.4

Specialist consultant peripheral hospital

21

20.0

26

25.5

67

71.3

81

78.6

a

Indication for DNA-testing

Breast cancer risk category:
High (≥30 % lifetime risk)

17

18.1

18

17.5

Moderate (20 – 30% lifetime risk)

34

36.2

38

36.9

Low (<20% lifetime risk)

43

45.8

47

45.6

a

Indication for testing the counselee or a relative as judged during the initial visit

Abbreviations: GP, General Practitioner; UC, Usual Care; UMC, University Medical Center
Summations vary due to missing values

Information recall
Over all topics, just below half of all information items were recalled correctly
(Table 7.2). The total number of recalled information items was significantly higher
in the intervention compared to the UC group (β = .32; CI .04 - .60; P = .02;
d = .17). The effect size of the intervention was larger for the counselees who did
not receive an indication for DNA-testing (β = .95; CI .32 - 1.59; P = .003; 52.69
(23.72) vs. 59.94 (25.09); d = .30).The educational level was also a significant
predictor (β = .59; CI .32 - .87; P = .000). Additionally, counselees who were asked
to return for a follow-up consultation recalled less than those who had only one
consultation (β = -.46; CI -.92 - -.01; P = .046). And finally, counselees tended to
have more recall when they had seen a genetic counsellor (nurse) instead of a
clinical geneticist (β = .27; CI .00 - .55; P = .047) and less recall when they had seen
a counsellor who was still in training (β = -.29; CI -.57 - .00; P = .048). This was not
related to the total number of information items discussed (geneticists
M = 7.01 SD = 2.45; consultants M = 6.93 SD = 2.56).
In almost all visits, the counsellor provided information about the probability that
hereditary breast cancer runs in the counselee’s family and of the possibilities and
limitations of DNA-testing (Table 7.2). The possibility of risk reducing breast
surgery was significantly more often discussed in intervention group visits
(X2 = 4.81; P = .03). The probability that hereditary breast cancer runs in the family
was recalled best and information about risk reducing breast surgery and emotional
consequences of genetic counselling had the lowest recall scores.
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Knowledge of breast cancer and heredity
Intervention group counselees had relatively more post-visit knowledge of breast
cancer and heredity than UC group counselees (β = .30; CI .03 - .57; P = .03;
d = .28). Additionally, counselees in whose family there was an indication for DNAtesting had more post-visit knowledge (β = .72; CI .31 - 1.15; P = .001). In the
intervention group, especially knowledge concerning inheritance and penetrance of
BRCA1/2 mutations was enhanced (Table 7.3). The largest increase in knowledge
concerned the chance to inherit a BRCA1/2 mutation via a father who is carrier.
Needs fulfilment
Intervention group counselees had higher fulfilment scores concerning the cancer
genetic information needs (β = .31; CI .03 - .60; P = .03; d = .22). Intervention group
counselees especially indicated higher fulfilment of their need for information about
the determination and meaning of being carrier of a mutation in one of the breast
cancer genes (β = .29; CI .01 - .56; P = .04) and about hereditary breast cancer than
UC group counselees (β = .42; CI .12 - .72; P = .006). There were no significant
differences in generic experiences concerning the visit between the UC and the
intervention group (β = -.18; CI -.36 - .12; P = .22); both groups reported high levels
of needs fulfilment.
Risk perception
Post-visit, nine counselees (5.0%) estimated their risk of developing breast cancer
exactly the same as the counsellor. 101 counselees (67.3%) overestimated their risk
of (re-)developing breast cancer. On average their estimation was 21.62
(SD = 17.42) percentage points higher than that of the counsellor. 40 counselees
(26.7%) underestimated their risk. They perceived their risk on average 10.83
(SD = 8.08) points lower than the counsellors’. Table 7.5 shows the accuracy of risk
perception as the mean difference between counselee and counsellor's risk
estimation. Intervention condition was not associated with the accuracy of the risk
estimation (β = .07; P = .79). Neither was there an intervention effect on the
perceived relative risk or the verbal indication of the height of the risk of developing
breast cancer. The risk perception accuracy of counselees who did not receive an
indication for DNA-testing did improve, regardless of whether they were allocated
to intervention or UC group. While at baseline 68.8% of them overestimated their
breast cancer risk based on the risk categories, this was 32.7% post-visit.
Concerning the risk of hereditary cancer running in their family, eight counselees
(5.3%) were correct estimators. 75 counselees (48.7 %) overestimated this risk, on
average with 25.68 (SD = 17.84) points. And 69 counselees (45.4 %) underestimated
this risk, on average with 16.90 (SD 13.70) points. Accurate risk perception was not
significantly associated with the intervention condition (β = .01; P = .91; not in
Table).
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.78 (.46)
.66 (.58)

82 (97)
77 (92)

Possibilities DNA-test

Limitations DNA-test
(the risk of hereditary bc can not be ruled out, testing
only performed on affected individuals, unclassified
variant)

.93 (.30)

M (SD)

N (%) ce
topic
discussed
84 (100)

3.17
(2.07)

45.43%
(21.98)

82 (89)

88 (95)

91 (97)

N (%) ce
topic
discussed

7.12
(2.55)

M (SD)

6.79
(2.43)

M (SD)

M (SD)

49.64%
(24.45)

M (SD)

.50

.11

.90

P*

.10

P*
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.78 (.67)

.80 (.45)

.90 (.45)

M (SD)

3.49
(2.28)

M (SD)

% items
recalled

M (SD)

Recalled
items

Discussed

Recalled
items

N items
discussed

% items
recalled

Intervention group (n = 103)

UC group (n = 94)

Counselees’ recall of information items concerning topics discussed in the consultation

Probability that hereditary breast cancer runs in the
family

Topics
(items)

Total

Table 7.2

.09

.78

.85

P**

.02

P**

47 (57)

Emotional consequences of genetic counselling
1.01 (.50)

.73 (.73)

ce, counselee; GP, general practitioner

* Between group differences for items discussed; ** Between group differences for items recalled

(Asking for permission to request medical file, asking
cooperation for DNA-test, informing about DNA-test)

Involving family members in the genetic counselling
procedure

68 (82)

25 (30)

Possibility of risk reducing breast surgery

(for the counselee, for family members)

1.00 (.85)

77 (93)

Possibilities for early detection of breast cancer
(mammography, MRI, ultrasound, breast self
examination, clinical breast examination of GP/surgeon)
.48 (.51)

M (SD)

UC group (n = 94)
N (%) ce
topic
discussed
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82 (88)

60 (65)

43 (46)

88 (95)

N (%) ce
topic
discussed

.95 (.44)

.80 (.67)

.68 (.52)

.89 (.98)

M (SD)

Intervention group (n = 103)

.75

.82

.04

.51

P*

.58

.85

.15

.76

P**

n
98

%
96.6

43.8

35.2

78.7

n
86

39

31

70

Early detection and treatment of bc lead to
longer survival than late detection and
treatment (True)
All women who are carrier of an altered
gene (mutation) for bc, will develop bc in
the long term (False)
A woman who has a sister with an altered
gene (mutation) for bc, has a 50% change
(1 in 2) to also carry the mutation herself
(True)
A woman who does not have an altered
gene (mutation) for bc, can nevertheless
develop bc (True)

correct answer

77

34

47

77.8

33.7

46.5

%
97.0

1.60

correct answer

4.64

True/false knowledge items:

1.46

SD

4.65

Mean

Accurate knowledge score (0-7)

SD

Mean
1.53

SD

78

52

56

n
79

92.9

61.9

66.7

%
94.1

correct answer

5.71

Mean

UC group
(n = 94)

UC group
(n = 94)

Intervention
group (n = 103)

Post-visit (T1)

Baseline (T0)

Counselees’ level of accurate knowledge about breast cancer and heredity

Scale

Table 7.3

1.13

SD

93.7

73.7

75.8

%
94.7

.74

.09

.048

.74

.03

P*
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89

70

72

n
90

correct answer

6.10

Mean

Intervention
group (n = 103)

86.5

77

82

38

30.3

27

81.2

37.6

79

60

94.1

71.4

90.1

93

94.4

84

76

UC group
(n = 94)
n
%

Intervention
group (n = 103)
n
%

UC group
(n = 94)
n
%
93.0

Post-visit (T1)

Baseline (T0)

Abbreviations: UC, Usual Care; * Between group differences at T1

Physical examination is necessary only
when you have complaints; at that point it
is soon enough to prevent bc (False)
If a father has an altered gene (mutation)
for bc, then his children have 50% chance
(1 in 2) of also having this mutation (True)
If in a family, in which bc frequently
occurs, no altered gene (mutation) for bc is
found, then regular breast surveillance is
no longer necessary (False)
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88

81

89

92.6

85.3

93.7

Intervention
group (n = 103)
n
%

.50

.02

.56

P*
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Ten counselees (6.5%) correctly estimated their risk of being carrier of a BRCA1/2
mutation. Most counselees (92; 61.3%) overestimated this risk, on average with
23.46 (SD = 18.66) points. One-third of the counselees (52; 34.7%) underestimated
this risk, on average with 14.89 (SD = 12.69) points. The intervention condition was
not associated with accurate risk perception (β = .07; P = .57; not in Table).
Anxiety
For the whole group of counselees, post-visit anxiety was unrelated to the
intervention condition (Table 7.5). Overall explained variance was 48% and 4% of
the variance in the model was due to counsellor variation. However, the group of
counselees who did not receive an indication for DNA-testing (n = 49) had
significantly lower anxiety scores in the intervention compared to UC group when
controlled for baseline values (β = -.60; CI -1.12 - -.09; P = .02).
Perceived personal control
Perceived personal control was not significantly related to the intervention condition
(Table 7.5). Levels tended to be higher if there was an indication for DNA-testing
for the counselee or a family member (β = .34; CI -.01 - .69; P = .06).

Discussion
This study was the first to investigate the effects of a pre-visit educational website
on a broader range of outcomes than knowledge alone. Also, a QPS was not applied
yet in breast cancer genetic counselling. As expected, access to a pre-visit
educational website with QPS increased counselees’ recall of information, their
knowledge of breast cancer and heredity and their fulfilment of information needs
after the first visit. This study extends previous findings that pre-visit education
enhanced breast cancer knowledge [17-19], by showing that counselees’ recall of
information provided in the visit improved and that counselees feel their need for
information has been better addressed. These findings are in line with the theoretical
notion that provision of pre-visit information combined with increased adjustment of
information to the individual increases recall. This study was the first to assess recall
after breast cancer genetic counselling and the finding that less than half of the
information items transferred being recalled is comparable to levels of recall in
oncology settings [8]. Although the improvement in recall due to the pre-visit
educational website had a rather small effect size, even small increases are relevant
given the low recall percentage. However, future endeavours should determine ways
to further increase recall.
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3.24
3.32
3.13
3.44
2.67
3.25
2.93
2.72
2.93
3.09

Cancer genetic information needs

Determination and meaning of being a
carrier of a cancer gene

Emotional aspects for counselee and family

Own risk of developing breast cancer

Heredity of breast cancer

Generic needs

Procedural aspects of counselling

Sensitive communication

Emotional support

Assessment of susceptibility

* Between group differences at T1

Mean

0.54

0.53

0.74

0.52

.36

0.53

0.47

0.55

.47

.38

SD

3.1

2.90

2.65

2.82

3.25

2.80

3.46

3.08

3.33

3.25

Mean

0.49

0.62

0.79

0.58

.37

0.53

0.56

0.59

.49

.39

SD

Baseline (T0) needs
UC group
Intervention group
(n = 103)
(n = 94)

3.03

3.04

3.46

3.08

3.21

3.25

2.92

2.88

3.03

3.02

Mean

0.62

0.55

0.47

.46

.44

0.59

0.74

0.69

0.62

.55

SD

3.12

3.06

3.50

3.14

3.26

3.44

2.99

2.97

3.15

3.14

Mean

0.59

0.49

0.43

0.52

0.43

0.53

0.77

0.67

0.58

0.53

SD

Post-visit (T1) fulfilment
UC group
Intervention
group (n = 103)
(n = 94)

Counselees’ information needs at baseline and fulfilment of these needs concerning breast cancer genetic
counselling post-visit

Scale (1-4)
Factors (1-4)

Table 7.4

.17

.46

.53

.23

.22

.008

.36

.26

.04

.03

P*

* Between group difference at T1

Accuracy of breast cancer risk
perception (mean difference between
counselee and counsellor’s risk
estimation)

1.37
(.41)
29.75
(20.87)

1-100

20.52
(6.76)

10-34

No indication for DNA-testing
(n = 49):
Anxiety
.22 -2.00

26.69
(19.89)

1-100

Accuracy of breast cancer risk
perception (mean difference between
counselee and counsellor’s risk
estimation)

Perceived personal control
(1-3)

1.23
(.43)

19.94
(6.25)

Mean
(SD)

.22 -2.00

10.0 40.0

Range

25.94
(15.69)

1.19
(.46)

20.00
(6.50)

27.83
(18.20)

1.15
(.41)

19.73
(5.81)

Mean
(SD)

12.37
(20.27)

1.25
(.49)

19.15
(7.96)

18.00
(16.17)

1.33
(.41)

18.54
(6.11)

Mean
(SD)

UC
group
(n = 94)

UC group
(n = 94)

Intervention
group
(n = 103)

Post-visit (T1)

Baseline (T0)

11.32
(17.59)

1.19
(.59)

16.65
(5.49)

16.81
(16.35)

1.34
(.44)

17.91
(5.58)

Mean
(SD)

Intervention
group
(n = 103)

Effects of E-info geneca on risk perception, anxiety and perceived personal control

Perceived personal control
(1-3)

Anxiety
(10-40)

Table 7.5

-.08

.09

-.60

.07

-.03

-.70

B*

.79

.83

.02

.79

.49

.24

P*

.06

.00

.36

.07

.00

.11

d*
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The pre-visit web-based education had no effect on accuracy of risk perception.
Although counselees’ recall in their own words of the risk that hereditary breast
cancer runs in their family was almost always accurate, this was not reflected in
their numerical estimations of this risk. Hopwood et al [33] observed that counselees
included a wide range of numerical risk estimates within the same verbal category.
Verbal risk estimates thus seem to be highly subjective and unrelated to numerical
risk estimates. Also, there was no intervention effect on counselees’ verbal and
numerical indication of their own breast cancer risk. As this paper reports outcomes
after the first visit, two-third of the counselee will have a second visit and their
personal risk might not be communicated yet [34]. However, one-third of the
counselees did not receive an indication for DNA-testing and this first visit was
most frequently also their last visit. Numerical risk estimations are therefore given to
these counselees in this first visit [34]. An explanation for this lack of effect, even
for this group, might be the fact that the risk perception of cancer genetic counselees
seems to be determined to a large extent by personal experiences of loss [35],
identification with affected family members and personality factors [36].
Counselees’ perception of their own risk of developing breast cancer may therefore
be less open to change [37].
Additionally, there were no intervention effects on perceived personal control.
Effects of web-based information alone might be limited to cognitive outcomes and
might therefore not include perceived personal control [10]. Similarly, web-based
patient education for breast cancer patients has been shown to result in diverse
relationships with psychological outcomes [38]. In this study, effects on personal
control were expected through provision of more counselee-specific information in
the visit. However, this improvement in the visit was only small and the focus in
these first visits remained on general information about hereditary breast cancer.
This small change in the visits might not have been sufficient for improvements in
personal control. Alternatively, improvements in personal control might be more
likely after the final instead of the first visit for breast cancer genetic counselling.
The measure of PPC in genetic counselling consists of three dimensions: cognitive,
behavioural and decisional control [29]. The only dimension that counselees might
have improved on as a result of the first educational visit is cognitive control. Only
counselees who received an indication for DNA-testing for themselves are likely to
experience increased decisional control. And as advices for breast cancer
surveillance are mostly given in the final instead of the first consultation, there
might be little reason for increased behavioural control after the first visit.
Additional research on the effects after all visits have been completed is needed.
Effects of the intervention on anxiety were only found for the counselees who did
not receive an indication for DNA-testing. The lack of improvements for those who
received an indication for DNA-testing is understandable as the indication itself and
waiting for the results of the test can be a source of distress [39]. For counselees
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who did not receive an indication, their counselling is most often limited to one visit
and they are generally at population risk or at only slightly increased risk. A
decrease in their anxiety is therefore appropriate. An explanation for this finding
may be that the counselees learned about breast cancer and heredity through the
website and were therefore better able to process the reassuring information in the
visit. Helpful information on the website might have been the indications for
hereditary breast cancer and the procedural information, including that a DNA-test is
not always indicated. This information might have prepared the counselee for the
message that their family might not be at high risk. This would result in lower
cognitive dissonance during the visit, which also contributes to better processing of
the information [40]. Additionally, they might have better processed the reassuring
message because of the increased amount of counselee-specific information in the
first visit due to the QPS. QPS studies have found mixed effects on anxiety [41;42].
Possibly, the QPS in the current intervention showed effects because the questions
were sent ahead to the counsellor and were addressed by the counsellor at the start
of the visit.
Analyses were performed with multilevel analysis to take differences in counsellor
styles into account. This study is the first to show the percentage of variance at the
counsellor level and this might give insight in the extent to which differences in
individual counselling styles affect genetic counselling outcomes. Although
differences between counsellors have not been studied before with appropriate
methods, several authors have mentioned the need for this [37;43]. For example,
geneticists and genetic counsellors have received different training and might have
different counselling styles resulting in better or worse outcomes. Our study detected
a significant difference in recall of counselees who were counselled by a genetic
counsellor compared to a clinical geneticist. However, the number of counsellors
(13) is too small to guarantee reliable effects for variables at the counsellor level
[44]. The variation in counsellors’ communication styles and its impact on post-visit
outcomes should be the topic of future multi-centre research allowing for inclusion
of more than thirty counsellors which will give sufficient power.
The first visit for breast cancer genetic counselling has been described as an
educational session in which large amounts of standard information are being
transferred. This finding has been reported not only for the Dutch situation [45], but
also for the USA, UK and Australia [43]. Therefore, we expect that the reported
benefits of a pre-visit educational website are generalisable to other countries
providing breast cancer genetic counselling. However, counselees’ pre-visit
knowledge might differ per country and countries might have slightly different
populations of breast cancer genetic counselees dependent on their health care
system [46]. Pre-visit educational websites should therefore be adapted to countryspecific settings and populations of counselees.
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Limitations
There are some limitations. First, counsellors were not blinded to group allocation as
they received counselees’ question sheet (QPS) and their response to these questions
were part of the intervention. Second, the response rate is moderate, but relatively
high for studies using video recordings of genetic counselling visits [4;45;47]. Most
importantly, there were no significant differences between responders and decliners
and the results of the study are therefore representative for breast cancer genetic
counselling counselees. Third, the knowledge scale showed a clear ceiling effect. On
at least two of the items hardly any improvements from baseline were possible and
this might have hampered the effect size. Fourth, the high percentage of missing
values on counselees’ risk perception was due to a technical error in the web-based
questionnaire and is therefore unlikely to be related to counselee characteristics.
Fifth, as we have studied the effects of a combined intervention, we can not
distinguish between effects of the two components of this web-based intervention;
tailored information and the QPS. Both the fact that counselees learned from reading
information on the website and the endorsement of the QPS in the visit might have
contributed to the reported effects.

Conclusion
If adopted in practice, pre-counselling education could lead to more effective first
visits for breast cancer genetic counselling due to improved cognitive outcomes.
Counselees who need to transfer information to their family might better succeed as
a result of increased recall. Those who received an indication for DNA-testing and
therefore had an indication for a second visit recalled less information and
experienced no decrease in anxiety. For those counselees, for whom genetic
counselling is particularly relevant, the effects on information recall should be
studied after the series of breast cancer genetic counselling visits has been
completed. This is now a lack in the empirical literature
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Abstract
Background
Counselees from different countries may differ in demographic and medical
characteristics and this could affect their pre-counselling cognitions and
psychosocial variables. Research outcomes may therefore not be easily transferable
between countries. To examine this, a cross-national comparison of UK (West
Midlands: WM) and Dutch (Middle Netherlands: MN) counselees in breast cancer
genetic counselling was conducted.
Methods
238 (WM) and 156 (MN) proband counselees were compared on demographics,
breast cancer history and referral pathways. Multivariate logistic regression analyses
were performed to check whether national differences in knowledge of breast cancer
and heredity, risk perception, worry and information needs persisted when corrected
for the background characteristics.
Results
About half of the Dutch compared to 8% of UK counselees were affected by breast
cancer. More UK than Dutch counselees were at high risk from hereditary breast
cancer. UK counselees had higher risk perceptions and more knowledge about breast
cancer prevalence, but these differences lost significance when corrected for
counselees’ risk levels and other background characteristics. Counselees from the
UK might report higher levels of worry than Dutch counselees and this could not be
explained by their background characteristics.
Conclusion
Comparisons of findings between the UK and the Netherlands, show that the UK
seems to have a higher percentage of high risk referrals and these counselees seem
to have higher risk perceptions. Irrespective of their actual risk level, UK counselees
might be more worried. Comparing findings between the different countries raises
questions about how transferable research findings are from one culture to another.
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Introduction
Breast cancer genetic counselling has been widely introduced in many countries,
with differences in genetic service provision which are partly due to major
international differences in health care systems [1;2]. There is often an assumption
that countries can benefit from international research findings of psychosocial
consequences of cancer genetic counselling. However, findings from one country
may not be easily transferable to another due to the differences in genetic service
provision. Therefore, we compared breast cancer genetic referrals, i.e. counselees’
demographics, disease status, referral pathway, knowledge of breast cancer and
heredity, risk perception, worry and information needs of an English and a Dutch
genetics unit: the West Midlands Regional Genetics Unit (WMRGU) in the West
Midlands (WM), United Kingdom (UK) and the department of Medical Genetics of
the University Medical Center Utrecht (UMCU), serving the Middle Netherlands
(MN), the central region of the Netherlands (NL).
In both the UK and the NL, public awareness of hereditary breast cancer has
continued to increase in the last decade, leading to a rise in demand for breast cancer
genetic counselling. Both breast cancer patients and unaffected women with a
positive family history can be referred by their General Practitioner (GP) or
specialist consultant, e.g. surgeon, medical oncologist, radiation oncologists and
radiologist. A primary goal of breast cancer genetic counselling is to carry out a risk
assessment, educate the counselee about their risk, prevention and early detection
with the aim of reducing morbidity and mortality [3;4]. Since both UK and Dutch
physicians cannot directly order a DNA-test for BRCA testing, all BRCA testing is
conducted through the genetics units. Counselees are invited to attend the genetics
unit for one to three visits. Counselees assessed as not needing DNA-testing to be
performed on a blood sample from them or from an affected family member, will
generally attend for one visit. Counselees who require DNA-testing based on their
risk assessment will attend for a second and sometimes a third visit in which the
results of their DNA-test will be disclosed. The aims and setting of breast cancer
genetic counselling in the UK and the NL are thus similar.
Cancer genetic services and broader health care systems differ substantially between
the UK and the NL [5]. In the UK, the National Health Service (NHS) is funded by
means of general taxation. At the point of provision, health care including genetic
counselling is free of charge. Hospitals are state owned and GPs have contracts with
the NHS. (Private insurance schemes fund only a small proportion of healthcare).
Health care is organised in geographic subdivisions, commissioned via Strategic
Health Authorities [6]. In contrast, the Dutch Social Security (based) Health care
system is funded by means of earmarked premiums [6]. All residents have a legal
obligation to take out health insurance, for which they have to pay. The obligatory
basic health insurance covers genetic counselling. The Dutch system is strongly
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influenced by health care providers and insurers. Care is provided by non-profit
hospitals and individual GPs, subject to national legislation and policies.
The WMRGU provides cancer genetic counselling for the West Midlands and is one
of the 24 cancer genetic centres in the UK. The models of care in operation at the
WMRGU broadly reflect genetics service provision in the UK. Similar to most UK
genetics units, the WMRGU has set up a triage system as a means of regulating
access to cancer genetics services, see for examples of triage systems in other NHS
regions [7-9]. Counselees fill in a family history form. GPs or specialist nurses in
some areas have received training by the WMRGU to draw up a pedigree based on
this form and identify those at population risk so that they can be reassured. Where
increased risk is identified based on the referral guidelines in Figure 8.1 [10], these
patients are referred to WMRGU for a genetic counsellor to assess the inherited
genetic predisposition to cancer. The counsellor classifies a counselee as being at
population (< 17%), moderate (≥ 17 and ≤ 30%) or high (> 30%) lifetime risk of
Figure 8.1

Guidelines for referral to breast cancer genetic counselling in the
UK and the Netherlands

WMRGU

Netherlands

Breast Cancer Referral Guidelines

Breast Cancer Referral Guidelines

•
•
•
•
•

•

1 close relative, < 40 yrs
1 close relative with bilateral disease
1 male relative, any age
2 close relatives, < 60 yrs
3 close relatives, any age

Ovarian Cancer Referral Guidelines
•

2 close relatives with ovarian cancer,
any age

Breast AND Ovarian Cancer Referral
Guidelines
•
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Minimum of 1 of each tumour;
ovarian cancer any age, breast cancer
< 60 yrs
[10]

•
•
•

•

•

1 patient affected with breast cancer
< 35 yrs
bilateral breast cancer with first tumor
< 50 yrs
breast cancer < 50 yrs and ovarian
cancer in one side of the family
male with breast cancer and female
with breast cancer in one side of
the
family
2 first degree relatives with breast
cancer with one breast cancer
< 50 yrs
Several first and second degree relatives
with breast cancer

Breast/Ovarian Cancer Referral Guidelines
•
Ovarian cancer < 50 yrs
•
Ovarian cancer and breast cancer in
one side of the family or in one patient
[13]
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developing breast cancer [11]. The assessment includes careful checking of the
counselees’ family history of cancer with national cancer registries, once consent
has been obtained from family members. The WMRGU offers an appointment to all
counselees at high risk and a small number from other risk categories where
clarification on family history is required or high levels of worry or anxiety are
reported by the referring clinician. Most counselees who are at low to moderate risk
are informed about their risk and advice for surveillance by a letter (see [12] for an
example).
The Department of Medical Genetics of the UMCU roughly serves the MN, which is
somewhat larger than the province of Utrecht. In the NL, cancer genetic counselling
is provided by eight departments of Medical Genetics of university medical centres
and by the familial cancer clinic of the Netherlands Cancer Institute, without
geographic subdivision. The department of Medical Genetics of the UMCU provides
breast cancer genetic counselling according to the Dutch guidelines [13], as shown
in Figure 8.1, and services are therefore similar to those of the other centres and to
that of the familial cancer clinic of the Netherlands Cancer Institute. Criteria for
referral to breast cancer genetic counselling are part of the Dutch guidelines [13],
and these are accessible for all health care providers [14;15]. Training to GPs and
specialist consultants about the national guidelines for referral is not obligatory and
covers only a small percentage of all physicians in a catchment area. Like other
Dutch genetics units, the department of Medical Genetics of the UMCU performs no
triage, but offers all counselees a consultation. Counselees are sent a family history
form, which they are requested to complete and return prior to their appointment.
The counsellor prepares the pedigree and an assessment of cancer predisposition
before the visit and classifies counselees to be at population or low (< 20%),
moderate (≥ 20% AND < 30%) or high (≥ 30%) risk.
Despite the differences between countries based on the health care delivery system,
some similarities have been described in cancer genetic counselees in various
countries and within different health care systems, who have been reported to be
more highly educated than the general population and to primarily be Caucasian [1618]. A possible explanation for this finding is that better educated individuals are
more knowledgeable about the possibilities of genetic counselling and genetic risks
in general [19]. They would therefore be more likely to seek genetic counselling or
ask their GP for a referral. Additionally, different cultural values concerning
genetics might explain fewer requests for counselling and physicians might assume
that patients from other than Caucasian ethnicities would not be interested [20].
Also, similarities in counselees’ information needs have been found. Both UK and
Dutch counselees who are the first in their family to request cancer genetic
counselling (probands) have unrealistic expectations or do not know what to expect
[21-24]. Many expect to be offered a DNA-test independent of their disease status
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and risk profile [21;23;24]. Also, many people in the UK and the NL lack basic
genetic knowledge [25-29]. Thus, both UK and Dutch counselees have important
information needs and seem to lack genetic knowledge upon entering breast cancer
genetic counselling.
Breast cancer genetic counselling referrals have never been compared
internationally. Two studies recently carried out independently of each other, at the
WMRGU in the UK and at the department of Medical Genetics of the UMCU in the
NL, investigated cancer genetic counselling referrals and counselees’ knowledge of
breast cancer and heredity, risk perception, worry and information needs with regard
to breast cancer genetic predisposition. We explore whether patients referred to
these centres are comparable in terms of age, parity, ethnicity, education, personal
and cancer family history and referral pathway. Additionally, we assess the impact
of these demographic and medical variables on knowledge, risk perception, worry
and information needs. The findings will provide important insights as to whether
study findings from different countries are likely to be transferable.

Method
This study involved secondary analyses of data of female adult probands in breast
cancer genetic counselling from a UK and a Dutch study. The WMRGU included
counselees from August 2005 to December 2006. Although at the WMRGU
counselees at population and moderate risk of breast cancer often are not invited for
a consultation, but receive a letter of reassurance, all individuals referred to the
genetic unit were included in this study. The department of Medical Genetics of the
UMCU included from February 2008 to July 2009. Counselees in both countries
completed a questionnaire at home, after their referral. Within this period of 17
months, 238 probands for breast cancer genetic counselling of the WMRGU
completed a pre-visit questionnaire, with a response rate of 48%. Of the department
of Medical Genetics at the UMCU 156 probands completed a pre-visit
questionnaire, with a response rate of 56%. There were no significant differences
between participants and decliners of the WMRGU in risk category (P = .64). For
counselees of the UMCU the risk category was not available for decliners. However,
there were no significant differences between participants and decliners in age
(P = .11) and disease status (P = .81).
Counselee demographics
Counselees’ age, whether they had children and the sex of the children were
collected in the questionnaires. Ethnicity was assessed in accordance with national
definitions. The WMRGU questionnaire assessed ethnicity by asking counselees to
indicate the cultural background that best described them [30]. The UMCU
questionnaire assessed in which country the counselee’s parents were born. In the
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NL, individuals of whom at least one parent is born abroad are defined as having a
foreign background [31]. Both questionnaires assessed the highest educational
attainment. However, the education systems between the two countries are markedly
different. Therefore, we categorized the educational attainment into four levels that
broadly correspond to the International Standard Classification of Education
(ISCED) [32]: First, less than high school (GCSE)/secondary education
(corresponds to ISCED level 1). Second, high school (GCSE)/secondary education
(completing education at 16-17 years; comparable to ISCED level 2 or 3). Third,
further or vocational education, e.g. a training or an apprenticeship qualification
(comparable to ISCED level 3). And fourth, university or higher vocational
education (degree or above; comparable to ISCED level 5).
Also, it was ascertained whether the counselee was affected with breast cancer
and/or had first and/or second degree family members affected with breast cancer.
Additionally, the referring physician (GP or consultant) and initiator of referral
(patient or physician) were assessed.
Breast cancer risk
Counselees’ lifetime risk of developing breast cancer was based on the counsellors’
estimation. In the WM, through assessment genetic counsellors classify a counselee
as being at population (< 17%), moderate (17 - 30%) or high risk (> 30%) of
developing breast cancer during their lifetime [11]. During this study, in Utrecht a
genetic counsellor indicated the counselees’ lifetime risk of developing breast cancer
post-visit on a continuous scale from 0% to 100%, based on the pedigree that was
drawn up prior to or during the first consultation. We categorized this risk based on
the UK definition of risk categories.
Breast cancer knowledge, risk perception and worry
The questionnaires of the WMRGU and the UMCU both assessed knowledge about
breast cancer and heredity with two similar statements based on the Breast Cancer
Knowledge Scale [18;33]. Respondents indicated whether each statement was
correct, incorrect, or whether they did not know. Perceptions of breast cancer risk
were assessed using a 3-item Likert scale. The counselee indicated her perceived
breast cancer risk as lower, the same as or higher than the average risk for a woman
of her age [34]. Counselee’s worry about developing breast cancer was assessed
with one question: ‘how worried are you about getting breast cancer’. This was
assessed using a 4-item scale, ranging from not at all worried to very worried [35],
the Dutch version of this question was used earlier by Van Oostrom et al. [36].
Information needs
Counselees’ information needs were assessed in both questionnaires. Both centres
have independently developed a set of questions to assess information needs from
the counselee perspective. The Birmingham scale for information needs consisted of
25 items. Importance was assessed with a 5-point scale anchored by ‘not important’
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and ‘extremely important’ and included a middle category for ‘not sure’ [34]. In the
Dutch questionnaire, counselees’ needs were assessed using a counselee-centred
instrument, called QUOTE-geneca [24]. The QUOTE-geneca consisted of 25 general
and 19 cancer genetic counselling specific items. Respondents indicated importance
on a 4-point scale anchored by ‘not important’ and ‘extremely important’. We
dichotomized the data to not important and important. We considered 10 items from
the Birmingham scale and the QUOTE-geneca to be similar. Table 8.4 displays both
the English and Dutch wording of these items.

Analysis
SPSS software, version 17 was used for the analyses. Data from both countries were
combined into one data set. Descriptive statistics were used to describe the
counselee characteristics. Chi-square and t-tests were used to explore for differences
in counselees’ demographic characteristics, type of referral, cancer worry, risk
perception, knowledge and information needs between the two countries. Logistic
regression analyses were conducted to check whether national differences in cancer
knowledge, risk perception, worry and information needs persisted when corrected
for demographic and medical characteristics. Independent variables in these logistic
regression analyses were the country and counselees’ age, having children, ethnicity,
education, disease status and being referred by a GP or consultant. A correlation
table was used to check for multicollinearity. The fit of the model for each
dependent variable tested with a Hosmer and Lemeshow test. The pseudo percentage
of explained variance of each model was estimated by use of the Nagelkerke R2.
Additionally, we produced crosstabs with chi-square to check for associations
between type of referral and risk category, between initiator of referral and
educational attainment and between educational attainment and risk category in both
countries.
Factor analyses were undertaken on the information needs from Birmingham scale
for information needs and the QUOTE-geneca. Principal Component Analyses
(PCA) with varimax rotation on the needs questionnaires showed three similar
factors: risk of counselee and family, procedure of genetic counselling and
hereditary breast cancer. For the Birmingham questionnaire PCA identified four
needs with satisfactory internal consistencies (alpha .89 - .52). Except for the three
shared factors, the factor screening and prevention was identified. The
appropriateness of conducting PCA was shown by KMO (.91) and Barlett’s test of
sphericity (χ² = 3079.98; P < .00). For the QUOTE-geneca two factor analyses; one
for the generic and one for the cancer-specific items, identified four and five needs
respectively, with satisfactory internal consistencies (alpha = .90 - .58). The six
additional factors of the QUOTE-geneca constitute emotional consequences of the
counselling, determination of being a carrier of a breast cancer gene mutation,
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meaning of being a carrier of a breast cancer gene mutation, sensitive
communication, emotional support and assessment of susceptibility to breast cancer.
The appropriateness of conducting PCA was proved by KMO (.83) and Barlett
(χ² = 1756.10; P < .001).

Results
Demographics
As shown in Table 8.1, the mean age of the WM counselees and the MN counselees
did not differ significantly. About three-quarters of the counselees had children. The
Dutch counselees were more ethnically diverse than their British counterparts. Few
of the WM counselees (2.1%) considered themselves to have another cultural
background than white British or white Irish. Almost one-fifth (17.3%) of the MN
counselees had at least one parent who was born abroad and were therefore
considered to have a foreign background. For six of them (3.8%) at least one of their
parents was born in a non-Western country. Dutch counselees had higher
educational attainments (P < .001).
Personal and family cancer history and risk
While almost half of the counselees in the MN (43.6%) were affected with breast
cancer, this applied to only 8% of the counselees in the WM (Table 8.1). More of
the WM counselees had first degree family members who were affected with breast
cancer, as compared to the MN counselees. There was also a large difference in the
risk of breast cancer. Almost a third of the counselees in the WM (29%), versus
17.5% of the MN counselees, were considered to have a high lifetime risk for breast
cancer. MN counselees were more often at population risk than WM counselees
(36.4 vs. 29.4%). In both countries affected counselees were more often at high risk
than unaffected counselees (χ2 = 9.2; df = 2; P = .01; see Table 8.2).
Referral and initiator of referral
Most WM counselees were referred by their GP as opposed to the MN counselees
who were mainly referred by their consultant (Table 8.1). In both countries,
counselees unaffected with breast cancer were more likely to be referred by a GP
and affected counselees were more likely to be referred by a consultant (χ2 = 105.8;
df = 2; P < .001; Table 8.2).
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Table 8.1

Counselees’ demographics, medical characteristics and referral pathway

Age (mean (SD))

West
Midlands
(N = 238)a

Middle
Netherlands
(N = 156)b

41.9 (10.1)

43.3 (11.5)

N

%

N

%

189
129

80.4
56.6

111
87

71.2
55.8

5

2.1

27

17.3

30
36
141
25

12.9
15.5
60.8
10.8

67
36
49
4

42.9
23.1
31.4
2.6

19

8.0

68

43.6

198
179

83.2
75.2

81
96

51.9
61.5

15
22

6.3
9.2

17
22

10.9
14.1

70
99
69

29.4
41.6
29.0

52
66
25

36.4
46.2
17.5

Referring physician***
GP
Specialist consultant
No referral
Other

156
57
17
5

66.4
24.3
7.2
2.1

71
83
0
0

46.1
53.9
0
0

Initiator of referral*
GP
Specialist consultant
Counselee
Family
Counselee and GP/ specialist consultant together#
Other

37
31
134
29
4

15.7
13.2
57.0
12.3
1.7

18
44
61
8
22
0

11.6
28.4
39.4
5.2
14.2
0

Having children (% yes)*
Having one or more daughter(s)
Ethnicity (consider themselves other than white British or
white Irish vs. parent(s) are born abroad)***
Educational attainment***
University (MSc or BSc) or Higher vocational
education (BSc)
Further education/ Vocational education
High school (GCSE)/ Secondary education
< high school (GCSE)/ Secondary education
Breast cancer affected (yes)***
Affected family members
Having family members affected with breast cancer*
First degree
Second degree
Having family members affected with ovarian cancer
First degree
Second degree
Counselee’s breast cancer risk*
Population (< 17% lifetime bc risk)
Moderate (17 - 30% lifetime bc risk)
High (> 30% lifetime bc risk)

a
The number of missing values ranges from 0 to 10; b The number of missing values ranges from 0 to 13;
* Significant difference between West Midlands and Utrecht counselees P < .05; **P < .01; ***P < .001;
#
This answer was not provided in the West Midlands questionnaire
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Table 8.2

Breast cancer risk category and referral pathway for unaffected and
affected counselees
West
Midlands
(N = 238)a

Counselee’s breast cancer risk
Unaffected*
Population (< 17% lifetime bc risk)
Moderate (17 - 30% lifetime bc risk)
High (> 30% lifetime bc risk)
Affected**
Population (< 17% lifetime bc risk)
Moderate (17 - 30% lifetime bc risk)
High (> 30% lifetime bc risk)
Referring physician
Unaffected**
GP
Specialist consultant
Other
Affected*
GP
Specialist consultant
Other
Initiator of referral
Unaffected**
GP
Specialist consultant*
Counselee
Family
Counselee and GP/ specialist consultant together#
Other
Affected**
GP
Specialist consultant*
Counselee
Family
Counselee and GP/ specialist consultant together#
Other

Middle
Netherlands
(N = 156)b

N

%

N

%

69
93
56

31.7
42.7
25.7

35
36
8

44.3
45.6
10.1

1
5
13

5.3
26.3
68.4

17
30
17

26.6
46.9
26.6

152
43
20

70.7
20.0
9.3

62
26
0

70.5
29.5
0

3
14
2

15.8
73.7
10.5

9
57
0

13.6
86.4
0

35
23
126
29
0
2

16.3
10.7
58.6
13.5
0
0.9

16
15
40
5
11
1

18.2
17.1
45.5
5.7
12.5
1.1

2
8
7
0
0
2

10.5
42.1
36.8
0
0
10.5

2
29
21
1
12
2

3.0
43.3
31.3
1.5
17.9
3.0

a
The number of missing values ranges from 0 to 10; b The number of missing values ranges from 0 to 13
* Significant difference between West Midlands and Utrecht counselees P < .05; ** P < .01; *** P < .001
#
This answer was not provided in the West Midlands questionnaire
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In both the WM and the MN, unaffected counselees, as compared to affected
counselees, were more likely to report that they had raised the cause for concern
about an inherited breast cancer predisposition (χ2 = 82.7; df = 5; P < .001;Table
8.2). Also, counselees referred by their GP had more often requested a referral to
breast cancer genetic counselling, compared to those referred by a consultant
(χ2 = 55.0; df = 10; P < .001). For counselees from the WM there was no
statistically significant association between their educational level and who raised
cause for concern. However, higher educated Dutch counselees had raised the cause
for concern more often than those less educated (χ2 = 18.1; df = 3; P < .001).
Crosstab analyses showed that the GP’s in the WM referred more women who were
at high breast cancer risk (26.3%) compared to their colleagues in the MN (10.8%)
(χ2 =10.8; df = 2; P < .01). Of WM consultants’ referrals 36.8% were at high risk
and of Dutch consultants’ referrals this was 21.9%. In both WM and MN,
consultants’ referrals were more often assigned to the high risk category than GP’s
referrals (χ2 = 7.1; df = 2; P < .05).
Knowledge about breast cancer and heredity
With regard to knowledge about breast cancer and heredity more counselees from
the WM (62.8%) than from the MN (42.9%) were aware that having a breast cancer
gene mutation will not necessarily lead to the development of breast cancer (Table
8.3). This difference remained significant after correcting for demographic variables,
risk and referral pathway (OR = 3.05; P < .001; Table 8.5). Less WM (64.5%) than
MN (76.8%) counselees were aware that a person without a breast cancer gene
mutation can still develop breast cancer. However, this difference lost significance
after correcting for the demographic variables, risk and referral pathway (Table 8.5).
Outcomes of multivariate analysis further showed that higher educated counselees
had more accurate knowledge. Also, counselees at high risk more often knew that a
person who does not have a breast cancer gene mutation can still develop breast
cancer (OR = 2.06; P < 05). Self-referred counselees were less often aware of this
fact (OR = .29; P < .05).
Risk perception and worry
Of the unaffected counselees, most British (80%) and Dutch (79.3%) rated
themselves to be at higher risk of developing breast cancer than the average woman
(Table 8.3). British unaffected counselees had higher risk perceptions than Dutch
unaffected counselees. However, this difference lost significance when corrected for
disease status, educational level and risk category (Table 8.5). Being affected with
breast cancer was associated with a lower risk perception (OR = .28, P < .05).
British unaffected counselees were also more worried about developing breast
cancer than their Dutch counterparts (WM:59.2%; MN:33%; Table 8.3). The results
of multivariate analysis showed that being from the WM was indeed associated with
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higher worry (OR = 2.8; p < .001; Table 8.5). Additionally, being younger and being
at low risk was associated to increased worry.
Table 8.3

Counselees’ knowledge, relative risk perception and worry concerning
breast cancer

Statement
West
Midlands
(N = 238)a
N
%
Accurate knowledge concerning statements
Having a ‘breast cancer gene’ will not necessarily
lead to the development of breast cancer (true)*
A person who does not have a breast cancer gene
mutation can still develop breast cancer (true)*
Relative risk perception
Unaffected*
Higher than average
Same as average
Lower than average
Affected#
Higher than average
Same as average
Lower than average
Pre-visit cancer worry (quite/very worried)
Unaffected***
Affected#
a

Middle
Netherlands
(N = 156)b
N
%

147

62.8

67

42.9

151

64.5

119

76.8

172
43
0

80.0
20.0
0

69
15
3

79.3
17.2
3.4

-

-

39
24
3

59.1
36.4
4.5

126
-

59.2
-

29
21

33.0
31.8

The number of missing values ranges from 0 to 4; b The number of missing values ranges from 0 to 3

* Significant difference between West Midlands and Utrecht counselees P < .05; ** P < .01; ***P < .001
#

This question was skipped by affected counselees in the West Midlands questionnaire

Information needs
Both the counselees from the WM and those from the MN considered the factor
‘risk of counselee and family’ as the most important information need (Table 8.4).
The factor ‘genetic counselling procedures’ was the second most important need and
‘hereditary breast cancer’ was considered least important. This last factor included
information about the prevalence, inheritance patterns and traits of hereditary cancer
and thus constituted general education about genetics. There were no significant
differences between the WM and MN counselees in the importance they attached to
these factors of information needs, either in univariate or in multivariate analyses.
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Table 8.4

Counselees’ pre-visit information needs concerning breast cancer
genetic counselling, percentage of counselees that considers the
information (very) important
West
Midlands
(N = 238)a

Factors from the information needs questionnaires
Risk of counselee and family
Genetic counselling procedures
Hereditary breast cancer

Middle
Netherlands
(N = 156)b

N

%

N

%

211
198
131

89.0
83.5
55.3

145
111
76

94.2
72.1
49.4

232

97.5

152

98.7

232

97.5

148

96.1

226

94.9

152

98.7

226

94.9

146

94.8

230

96.6

140

90.9

217

91.2

145

94.2

219

92.1

139

90.3

216

90.8

144

93.5

220

92.5

107

69.5

195

81.9

134

87.0

Items from the information needs questionnaires (UK
item/ Dutch item)
Screening and prevention options available/ What to do if the
counselee has an increased risk of developing cancer
To know if I am at high, medium or low risk/ Counselee’s
risk of developing breast cancer
Understanding how the level of risk relates to my family/
Family members risk of developing cancer*
Understand how my risk level relates to my family history/
Whether the occurrence of breast cancer in the family is
hereditary
Understand what happens if I have to have a gene test/
Procedure of DNA testing*
Information on the procedure of genetic counselling/ What
genetic counselling is
Understanding how breast cancer can be inherited/ How
breast cancer is inherited in a family
Information about what to expect when I arrive at the clinic/
Sufficient information about what to expect
How quickly will I know the results of the gene test/
Information on how long the diagnostic procedure takes*
Questions that will be asked about my family history/
Procedure of the analysis of the family history

* Significant difference between West Midlands and Utrecht counselees P < .05
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2.64* (1.05 – 6.63)
ns
5.28** (1.88 – 14.81)
ns

Breast cancer affected (yes/ nob)

ns

Education
Less than high schoolb
High school
Vocational
University

Age

Model 2a

2.10**(1.37 – 3.22)

Accurate knowledge:
Having a ‘breast cancer
gene’ will not
necessarily lead to the
development of breast
cancer
OR
(95% CI)

ns

ns
ns
7.12** (2.29 – 22.21)

ns

.53**(.32 - .85)

OR
(95% CI)

Accurate knowledge:
A person who does not
have a breast cancer
gene mutation can still
develop breast cancer

.25**(.10 - .61)

ns

ns
ns
ns

.97* (.94 - .99)

3.03*** (1.93 – 4.75)

OR
(95% CI)

Quite/very worried
about getting cancer

- Table 8.5 continues –

3.31* (1.20 – 9.12)
ns
3.97* (1.27 – 12.43)

ns

1.76* (1.07 – 2.90)

OR
(95% CI)

Personal risk of
developing cancer
estimated as higher
than the average
person’s

Predictors of counselees’ pre-visit breast cancer knowledge, relative risk perception and cancer worry, results of
logistic regression analyses

West Midlands vs. Middle Netherlandsb

Model 1

Predictors

Table 8.5

.12
.46

.16
.73

.88 (.47 – 1.62) p = .67

ns
.29* (.10 - .86)

ns
2.06* (1.03 – 4.12)

OR
(95% CI)

Accurate knowledge:
A person who does not
have a breast cancer
gene mutation can still
develop breast cancer

a

Controlled for having children and having a foreign background; b Reference category

OR: Odds Ratio; CI: Confidence Interval; ns: not significant; * P < .05; ** P < .01; *** P < .001;

Nagelkerke R2
Hosmer Lemeshow test P-value

3.05*** (1.71 – 5.44)

ns
ns

Referring physician
GPb
Specialist consultant
Self-referred

West Midlands vs. Middle
Netherlandsb

ns
ns

Accurate knowledge:
Having a ‘breast
cancer gene’ will not
necessarily lead to the
development of breast
cancer
OR
(95% CI)

Counselee’s breast cancer risk
Populationb
Moderate
High

Predictors

- Table 8.5 continued -

.13
.91

1.13 (.55 – 2.33) p = .74

ns
ns

ns
ns

OR
(95% CI)

Personal risk of
developing cancer
estimated as higher than
the average person’s

.16
.54

2.80** (1.50 – 5.22)

ns
ns

ns
.45* (.24 - .84)

OR
(95% CI)

Quite/very worried
about getting cancer
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Younger counselees and those who had children valued the factor ‘genetic
counselling procedures’ more than older counselees and those without children (age
OR = .97; CI .94 - 1.00; P < .05; children OR = 2.19; CI 1.16 - 4.15; P = .01).
We compared the importance scores of WM and MN counselees on 10 items from
the information needs questionnaires that were considered to be similar. Both WM
and MN counselees considered most items important or very important (Table 8.4).
Information about screening and prevention was rated as important by the highest
percentage of counselees from both the WM and the MN. The second most
important item was the counselee’s risk of breast cancer for WM counselees and the
family members’ risk of cancer for the Dutch counselees. Information about the
procedure of family history analysis was considered to be important by the lowest
percentage of counselees. The item about family members’ risk of developing
cancer was rated as important by significantly more Dutch than WM counselees.

Discussion
In this study comparing characteristics of women referred to breast cancer genetic
counselling at the WMRGU in West Midlands, UK and the UMCU in the Middle
Netherlands, important differences emerged in relation to educational attainment,
ethnicity and breast cancer diagnoses. Additionally, differences in referral pathway
and counselees’ breast cancer risk were observed. These differences in background
of UK and Dutch counselees partly explained differences in knowledge, risk
perception and information needs.
In the Dutch cohort, the number of counselees affected by breast cancer was much
higher than in the UK group. Similar percentages of breast cancer affected probands
were reported in other Dutch studies [37;38] and a European comparative study of
cancer genetic counselling also found that UK (cancer genetics centre Manchester)
had few (10%) affected counselees, compared to 33% in the NL (genetics centre
Leiden) [2]. Most Dutch affected counselees were referred by their consultant; most
unaffected counselees were referred by their GP. The WMRGU received fewer
referrals from consultants; counselees were more likely to be referred by their GP
and this was often at the counselee’s request. A referral pattern which is reflected
across the UK: A comparative study of UK cancer genetic centres, reported that on
average 67% of referrals were from a GP [39], compared to 66% in the WM sample
of the current study. Consistent with the high percentage of Dutch affected patients
referred by their consultant, Dutch consultants’ knowledge of breast cancer and
heredity was recently found to be satisfactorily [40]. However, in the UK, very few
women affected by breast cancer were being referred for cancer genetic counselling
and this requires further work to elucidate the reasons. Possibly, UK consultants are
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not aware of referral criteria for breast cancer patients or they may be carrying out
the familial risk assessment without the advice from the geneticists.
A lower percentage of women in the population risk category were referred to the
WMRGU than to the UMCU, suggesting better referral accuracy in the lower risk
spectrum in the WM. At the WMRGU 29% versus 36% of the counselees at the
UMCU were not at increased risk for breast cancer based on their pedigree. This
relatively low percentage in the WM is in line with national findings in the UK [41].
Dutch counsellors estimated the lifetime risk of breast cancer on a VAS scale from 0
to 100%, however they might still have reasoned based on the Dutch risk categories,
which differ from those used in the UK [11]. In the NL, counselees are considered to
be at population or slightly increased risk with a lifetime risk lower than 20%
instead of 17% [13]. However, based on this difference one would expect less
instead of more Dutch counselees in the lowest risk category. The higher percentage
of Dutch counselees at population risk thus seems to be a valid finding and cannot
be explained by differences between the referral guidelines, as Figure 8.1 has shown
that these are quite comparable.
The difference in referral accuracy might partly be due to the training that the
WMRGU provides to GPs to draw up a pedigree and assess genetic predisposition to
cancer. Dutch GP’s have generally not received training from a genetics unit.
Studies of GP genetics knowledge show they have poor knowledge [44] and that
breast cancer genetics education [45;46] and communication of referral guidelines
[47] could indeed improve GPs’ management of familial breast cancer. The lower
percentage of counselees at population risk might indicate that UK GP’s prefer to
refer patients to a cancer diagnostic clinic [42] or more often reassure population
risk individuals, without referring them for breast cancer genetic counselling. This
would be in accordance with the NICE guideline recommending that low risk
individuals are dealt with in primary care and moderate risk individuals in cancer
units [11]. Possibly, Dutch GP’s might be more tempted to refer patients who
request it even if the patient is not appropriate for referral based on guidelines, as
was found in a USA study [43]. However, genetics education might be more easily
organised within the geographic subdivisions of the NHS than within the more
loosely organised Dutch Social Security Health care system, which lacks clear
geographical subdivisions. Dutch GPs could refer to more than one genetics unit and
are therefore less tied to one unit. Also, it might be easier to reach British GPs who
are employed by the NHS than Dutch GPs who are independent practitioners.
Referral accuracy might thus depend on the health care system, however, this study
is too limited in scope to draw conclusions.
The WM counselees came from more educationally diverse backgrounds, whereas
the MN counselees tended to have higher levels of educational attainment.
Consistent with earlier findings of the UMCU [48] and with studies of other Dutch
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genetics centres [37;38], almost half of the counselees in Utrecht was higher
educated (MSc/BSc). Thirty-eight percent of the population in the province of
Utrecht is higher educated [49] and 28% of the Dutch population [50]. Of the MN
counselees 2.6% was educated at the lowest level (less than high school), compared
to 8.4% in the Dutch population. In contrast, WMRGU breast cancer genetic
counselees were more representative of the WM population, which was observed
previously for cancer genetic counselling in general [34]. Of the WM counselees,
11% had less than high school qualifications, compared to 13% of the English
population [51], to which WM educational attainments are comparable [52]. Less
educated British counselees therefore seem to access breast cancer genetic
counselling better than their Dutch counterparts.
Since most counselees in both the WM and MN had raised the cause for concern
about hereditary breast cancer themselves, the role of the physician does not explain
the participation of less educated WM counselees. Additionally, British GP’s have
been found to adopt a reactive rather than proactive role in the referral of
asymptomatic patients with a family history of cancer [42]. Our findings thus
suggest that British less educated counselees raise the cause of concern for
hereditary breast cancer more often than less well educated counselees from the NL.
We currently lack explanations for this finding, and suggest further study is
required.
In relation to ethnicity the Dutch breast cancer genetic counselling seems to be more
inclusive, as counselees in MN were from a somewhat more ethnically diverse
group than the counselees in the WM. Consistent with earlier findings [34], few
WM counselees are likely to describe themselves as being from a different cultural
background than white British or white Irish (2%). This does not represent the West
Midlands population (14% from a black or minority ethnic group [53], nor the UK
population (8% from a black or minority ethnic group) [30]. These findings from the
West Midlands are in line with the national study of UK cancer genetic counselling;
only 3% of the cancer genetic counselees were individuals from ethnic minorities
[41]. In contrast, the 17% of Dutch counselees had a foreign background, compared
to one-fifth of the population of both the province of Utrecht [54] and the NL [31].
However, only 4% of the counselees had a non-western foreign background,
compared with 10% of the Dutch population and 11% of the province of Utrecht
[31]. This low percentage of counselees with a non-western background is similar to
that of a later study of cancer genetic counselees at the UMCU [55]. Differences in
the UK and Dutch definition of ethnicity may have affected the findings. However,
in both the UK and NL individuals with a non-western ethnic background are under
represented in breast cancer genetic counselling, as has been reported for other
countries [16;17].
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British unaffected counselees might be more worried about developing breast cancer
and might have more accurate knowledge about the penetrance of BRCA mutations
than their Dutch counterparts. These differences in cancer worry and knowledge
between counselees from the WM and MN remained when corrected for counselees’
demographic and medical background, suggesting differences in the attitudes
towards breast cancer. Importantly, a comparative study of UK cancer genetic
centres found no significant differences in counselees’ cancer worry between centres
pre-counselling [39] and our finding might thus reflect a national difference. There
are possibly other factors that predict these outcomes which were not included in
this study, for instance the attention for hereditary cancer in the media might differ
between the UK and NL.
Unaffected counselees from the WM had higher risk perceptions than their
counterparts from the MN. Also, they were less aware that a person without a breast
cancer gene mutation can still develop breast cancer than the counselees in the MN.
These differences were explained by counselees’ educational attainment, breast
cancer status and risk and referral pathway, not the country where the genetic
counselling was being delivered. Therefore, differences in counselees,
characteristics can be important predictors.
Regarding information needs we found three similar factors in the WM and MN
with the same order of priority. Counselees wanted to know more about their
personal risk and that of their family, to understand what was involved with regard
to genetic counselling (procedures of genetic counselling) and they wanted to
understand the inheritance pattern of cancer (hereditary breast cancer). In
accordance with earlier findings, the information needs were independent of risk
levels [34]. Since these three factors appeared in two independently developed
questionnaires, these might constitute core information needs for probands in breast
cancer genetic counselling.
Implications for clinical practice
The juxtaposition of the outcomes from the two research studies has implications for
clinicians, policy-makers and researchers. We have shown that between the UK and
the NL there are important differences that need careful consideration in translating
findings from one country’s research to another’s, in relation to breast cancer
genetic counselling. However, comparison of the two countries has provided
important insights for each other’s practice and offers opportunities to learn how
breast cancer genetic counselling might be improved to reach its target audience.
Either through more appropriate referral by education of GPs (NL) and consultants
(UK) or improved inclusivity of ethnic minorities (UK) and less well educated (NL).
Despite both countries being members of the European Union, there were large
inconsistencies in the way demographic information, i.e. ethnicity and educational
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attainment was recorded in the two countries and standardisation of reporting should
possibly be considered.
Limitations
The inclusion of counselees at the WMRGU was from 2005 to 2006, whereas the
department of Medical Genetics at the UMCU included counselees from 2008 to
2009. Consequently, there might be differences in findings due to the time lag. We
described the genetic counselling practices as for these inclusion periods. The
guidelines regarding the referral to the WMRGU for breast cancer genetic
counselling have not changed between 2005 and 2009 [10]. Neither did the Dutch
national guidelines for referral to breast cancer genetic counselling change in this
period [13]. Moreover, comparison of counselee characteristics of the current study
with a study that included female probands who requested breast cancer genetic
counselling between 2001 and 2003 at the UMCU [56], shows that the
characteristics of counselees have been stable. The mean age of counselees was 44
(SD = 9.3) in the prior study and was 43 (SD = 11.5) in the current Dutch dataset. In
the prior study, a large percentage (36%) of the counselees was also higher educated
(BSc/MSc). Additionally, the level of correct pre-visit knowledge of breast cancer
and heredity was 4.79 (CI 4.50 - 5.07) in the prior study [56] and was 4.65 (CI 4.43 4.87) in the dataset of the current study at the UMCU [57]. These numbers indicate
that characteristics of the population of counselees at a genetic centre have not
changed much from 2005 to 2009.
Although all referrals were sent to the WMRGU at the Birmingham Women's
hospital, consultations have also taken place at satellite clinics. All referrals to the
department of Medical Genetics were seen at the UMCU. The travelling distances to
the satellite clinics in the WM and those of the UMCU in the MN are comparable
since the WM is a much larger region. To the authors' best knowledge no studies of
the impact of satellite clinics on referral characteristics have been published yet.
The information needs items that we compared were similar but not literally
translated. Additionally, the item about cancer worry [35] has been translated [36]
and is widely used. However, the English and Dutch answer categories might result
in different answer tendencies because of slightly differing emphases on meanings.
This study involved only two cancer genetic counselling units, and there may be
variations even within the same country. Although we have tried to connect our
findings to other studies of breast cancer genetic counselling in the UK and the NL,
this might still show an incomplete picture. For example, data about the percentage
of counselees from ethnic minorities was not reported for other Dutch cancer
genetics centres and we thus lacked a comparison. Moreover, further work is
required to examine the findings in a wider international context. If studies included
two to four centres for each country involved, differences at national and
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international level could be unravelled more easily. Nonetheless, this article begins
the debate about the transferability of findings between settings internationally,
where research from different countries is often used to inform policy and practice.

Conclusion
Researchers and clinicians often use research carried out in a wide variety of
countries interchangeably, as if the findings are all comparable despite differences in
health service provisions or cultures. By taking two studies of breast cancer genetic
counselling, we have shown substantial variations exist in counselee characteristics,
including educational background, ethnicity, referral pathway, cancer diagnosis and
risk level. Importantly, these differences influenced counselees’ pre-visit levels of
knowledge, risk perception and breast cancer worry. More specifically, UK
counselees had higher risk perception, but were also at higher risk of developing
breast cancer. UK counselees were also more worried and this could not be
explained by their background characteristics. Differences in culture or attention for
hereditary cancer in the media that could cause this worry need to be studied further.
These findings indicate that international publications have to be interpreted with
caution if applied to another setting. However, core components in information
needs were remarkably similar between UK and Dutch counselees.
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Introduction
Breast cancer genetic counselling aims to educate individuals about their breast
cancer risk in ways that optimize risk management and increase personal control [1].
With the information provided counselees should be empowered to influence their
own future. In the introduction of this thesis (Chapter 1) the first visit for breast
cancer genetic counselling has been described as a meeting of a counselee who is
trying to voice her life world concerns with a counsellor who speaks the language of
the medical world. On the one hand, counselees talk about their worries concerning
their or their family members’ risk of breast cancer based on their experiences with
breast cancer and understanding of these experiences. Box 9.1 shows quotes of what
counselees said during their first visits, illustrating their worries. Counselees are
found to often hold less realistic expectations of breast cancer genetic counselling,
e.g. expecting that DNA-testing can provide certainty [2]. On the other hand,
counsellors are providing explanations about hereditary breast cancer, using jargon,
such as DNA and mutation [3], and they communicate stochastic risks, which can
never predict the future for an individual. The communication between counselees
and counsellors, as such, is challenged by the gap between the life world and the
medical world and their different languages [4;5].
Previous studies have shown that the first visits for breast cancer genetic counselling
have a biomedical focus. Counsellors were shown to be verbally dominant [6] and
counselees did not communicate according to their needs [7]. This might indicate
that the voice of medicine unintentionally overrules the voice of the life world.
Several lines of interventions have been developed in an attempt to better align
doctor-patient communication [8] and to let patients better voice their life world
concerns. This thesis focused on such an intervention. Like counsellors, counselees
also have a responsibility for a proficient visit and they might need to be taught to
communicate accordingly. Counselees might aid their communication with the
genetic counsellor by learning more about breast cancer and heredity and, more
importantly, by explicating their needs and reasons for concern and communicating
assertively in order to have these needs fulfilled.
This thesis has described the development, use and effects of the website E-info
geneca, a pre-visit website aiming to better prepare counselees for their first visit for
breast cancer genetic counselling by providing information and a question prompt
sheet (QPS). Information on E-info geneca was computer-tailored to the counselee’s
risk profile and to whether the counselee was affected as to better fit the individual
counselee. The tailored information might educate counselees in terms of the
medical world, while counselees could use the QPS to prompt the counsellor about
their life world concerns. As such, E-info geneca is an attempt to help counselees to
bridge the gap between the life world and the medical world.
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Box 9.1

Quotes from counselees that illustrate their reasons for concern

'Yeah, I just want to know whether it could be hereditary. And what are the risks for my
daughter to get breast cancer.’
‘Because I know a story, one of my colleagues has she has a cancer risk of 70%, uh,
hereditary and she has had them removed, her breasts. She did not want to take any risk.
[…………..] And I am not really very scared but I just want it sorted and quicker for checkup. When there is no need, there is no need. But I just want to be sure.’
‘You can read many stories of women of your own age [on the internet] and that sticks in
your mind. And then you think like, the risks are really high. And I do know indeed that the
risk is not that high. One out of nine do get breast cancer, and very few younger than 45 years.
I know that indeed. But yes.. And also, there are rather a few famous Dutch women who have
had breast cancer. And that is like a friend getting it. Because it feels like you know these
people.'
‘I spoke a colleague and she told me that she had had breast cancer, had had an operation
saving her breast, and then it turned out that she had a BRCA-gene from her father's side. And
it was not until then that something started like, o yes, my sister, my aunt. It could be a
coincidence, but there is a risk anyway. And then I thought ‘I better have a check-up, even
more so because of that story about the ovary. I had never before realised that it could come
from my father’s side.’

It was hypothesised that E-info geneca would:
1) enhance counselees’ realistic expectations of breast cancer genetic counselling
and pre-visit knowledge of breast cancer and heredity and result in less
remaining information needs to be fulfilled in the visit
2) facilitate counselees’ participation, i.e. question asking and counsellors’
provision of counselee-specific information during the visit
3) improve outcome by increasing counselees’ information recall, knowledge about
breast cancer and heredity, fulfilment of needs, risk perception accuracy and
personal control and by decreasing anxiety

Summary of the main findings
Chapter 2 described a systematic review of interventions providing tailored
information about cancer risk and screening. Most of the included publications
described interventions that aimed to increase a healthy lifestyle and guideline
compliant screening. The majority was targeted at individuals at population risk of
developing cancer and few focused on individuals with increased risk levels. Only
one intervention, a tailored leaflet, provided information related to cancer genetic
counselling. Interventions were tailored to individual characteristics based on
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various variables; mainly risk factors and behaviour change variables. A synthesis of
the effects showed indications for evidence concerning increased effects of tailored
information on knowledge and realistic risk perception compared to generic
information. However, we found no indications for added value of tailored above
standard information for the effect on cancer screening behaviour, which might be
considered a more distal outcome.
Chapter 3 described how E-info geneca was developed based on theory and practice
and guided by the intervention mapping method. Topics of E-info geneca were based
on counselees’ information needs. Texts about breast cancer and heredity were
computer-tailored to counselee’s demographic and medical characteristics, to better
suit each individual. More specifically, the information was adapted to whether the
counselee was affected with breast or ovarian cancer, the probability of being a
mutation carrier (based on personal and family medical history), her age, whether
she had children, whether she considered preventive mastectomy and to her
preference for extensive or concise information. According to the Elaboration
Likelihood Model adaptation of texts to the individual situation increases perceived
relevance, which stimulates central processing of information and thereby enhances
retention and thus knowledge gain. The pilot testing of the website showed some
flaws in the usability, which were resolved. The counselees evaluated the interface
and content of the website positively.
Chapter 4 showed that all participating counselees accessed E-info geneca. Most
counselees had not previously searched the internet for information about hereditary
cancer. On average, counselees viewed more than half of all pages of E-info geneca
and spent 21 minutes on the website. Counselees viewed the pages about DNAtesting the longest. Most counselees (81%) read the advice on E-info geneca about
communicating with the counsellor. Forty-two percent of the counselees wrote their
questions on the QPS and these questions were sent ahead to the counsellor.
Counselees who had viewed the web page about communication with their
counsellor had more often formulated questions on the QPS. Counselees’
evaluations of E-info geneca were very positive. We concluded that this hospital
provided website for breast cancer genetic counselees was accessible, even to older
counselees and those who had not searched the internet before. This suggests that
older and less internet savvy counselees use online cancer genetics information to
the same or a greater degree if professionally-provided information is accessible for
them.
Chapter 5 showed that counselees had more realistic expectations of breast cancer
genetic counselling and more knowledge of breast cancer and heredity after
consulting the pre-visit website E-info geneca. Additionally, as a result of their use of
this website, their information needs were already partly fulfilled before the first
visit. Especially, information concerning procedural aspects and emotional
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consequences of genetic counselling was considered less important after having read
E-info geneca. Thus, as a result of the pre-visit website, counselees knew more
already and needed less information from the visit as compared to both their
baseline levels and the UC group, and this might facilitate the communication within
the first visit for breast cancer genetic counselling.
Chapter 6 described the effects of E-info geneca on the communication in the first
consultation. We showed that there was no increased patient participation, i.e.
counselee questions, counselee verbal dominance or interactivity in the consultation
in the intervention compared to the usual care (UC) group. However, counselees in
the intervention group shared their agenda more, more often directed the
communication and paraphrased the counsellor more. Also, the counselees uttered
fewer disagreements when their family was not indicated for a DNA-test.
Counsellors addressed the QPS questions at the start of the intervention group visit.
In the intervention group, the counsellor also explicitly welcomed any other
questions (almost two-third of the visits), said that counselees should not hesitate to
interrupt him/her (one-third of the visits), and reviewed the questions at the end of
the visit (one-third of the visits). Additionally, the topics of the QPS questions were
discussed elaborately. As a result, in the intervention group consultations
information was slightly more specific to whether the counselee received an
indication for DNA-testing. Namely, counselees without indication received
significantly less information about DNA-testing and those with indication received
significantly more information about preventive options than their counterparts in
the UC group. Also, intervention group consultations did contain more information
about the risk for the counselee and her relatives when the counselee had sent a
question about this topic ahead. However, counsellors did not limit the amount of
generic information about hereditary breast cancer, and we observed that visit
duration did not change.
Chapter 7 showed that use of E-info geneca resulted in increased recall of
information that the counsellor provided in the visit and in increased pre-to-post visit
changes in knowledge about breast cancer and heredity and fulfilment of
information needs. In both intervention and UC group counselees had considerable
overestimation of their risk and both groups had similar levels of perceived personal
control, which did not seem to be influenced by the intervention. Counselees who
had not received an indication for DNA-testing were less anxious post-visit in the
intervention compared to UC group. The risk perception accuracy of low risk
counselees who did not receive an indication for DNA-testing did improve,
regardless of whether they were allocated to the intervention or UC group. One-third
of these counselees persisted in overestimating their risk as twice the population
risk, compared to two-third before the visit. Fulfilment of generic needs, including
the need for sensitive communication, was high regardless of group allocation.
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Chapter 8 described a comparison between breast cancer genetic counselling
referrals in the West Midlands (WM), United Kingdom (UK) and the Middle
Netherlands (MN). We studied whether differences in counselees’ demographic and
medical characteristics explained (national) differences in their pre-visit knowledge,
risk perception, worry and information needs. Neither in the WM nor in the MN did
genetic counselees represent the population at large, either racially or by education
level. However, MN counselees were even more highly educated than WM
counselees. Counselees from the MN were found to be much more often affected
with breast cancer than WM counselees. On the other hand, more WM than MN
counselees were at high risk for hereditary breast cancer and this might be due to the
WM triage system where GPs were trained to draw up a pedigree and assess the risk
of hereditary breast cancer. UK counselees had higher risk perceptions and more
knowledge of the risk of sporadic breast cancer than their Dutch counterparts, but
these differences were explained by their higher objective risk. UK counselees also
had higher scores on cancer worry than Dutch counselees and this national
difference persisted after correction for their risk status and other characteristics.
This chapter illustrated that problems regarding the accessibility of cancer genetic
counselling for ethnic minorities are a shared problem between the UK and the
Netherlands. However, differences in policy regarding GP’s referral and triage
might result in higher percentages of high risk counselees. The higher level of
referrals of lower educated counselees did not seem to be explained by this system
and might be due to differences in the amount of media attention for hereditary
breast cancer. And finally, the very low percentage of affected counselees in the
WM might indicate that consultants were not aware of the referral criteria for breast
cancer genetic counselling and this might need further attention. Information needs
of counselees in the WM and the MN were similar, with similar order of priority. In
sum, this study showed that in two European cancer genetic centres counselees
differed markedly in risk status and being affected and this did cause changes in
their knowledge and risk perception. Therefore, findings in cancer genetic
counselling should be interpreted while taking into account the international
differences in counselees’ medical and demographic characteristics. Moreover,
cancer genetic centres and countries might benefit from a better understanding of
each others’ systems in order to optimize their policies.

Discussion of the findings
In this discussion we first elaborate on whether E-info geneca, compared to the UC
consisting of a brief generic leaflet, succeeded in improved management of
counselees’ expectations. We then proceed with discussing whether and how
counselees’ preparation with E-info geneca enhanced goal-oriented communication
in the first visit for breast cancer genetic counselling. Thirdly, the effects of the use
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of E-info geneca on counselees’ post-visit cognitions will be discussed. And finally,
we discuss the lack of intervention effects on counselees’ post-visit risk perception.
Box 9.2

Quotes about the (pre-visit) education from intervention group
counselees

‘It’s a good thing that I have read it [the website E-info geneca], because then you see that it is
not as simple as you do have the gene or you don’t. It is much more than that.’
‘On the website I read that there could be a connection [between breast cancer and ovarian
cancer] and then I thought, I want to know that too, whether there is a raised risk to get
ovarian cancer in our family.’
Counsellor: ‘You said you had read the site, what did you understand from this yourself, did
you draw a conclusion already based on this information?’
Counselee: ‘Yes, that the risk to have inherited it is much smaller than I thought. Because I
thought that when your grandma and your mother’s sisters have had breast cancer, that the
risk that you have inherited it would be very high.'
‘It’s because I read that at the website that I told my husband to come with me.’
‘You kind of decide for others too. All the time I only thought of them [children of
counselee]. […] I’m doing this [genetic counselling and DNA-testing] just for my daughter.
And that it also has consequences for sisters, that is new.’ (Affected counselee)

Management of counselees’ expectations
The current study shows that a pre-visit educational website is a helpful tool to
manage counselees’ expectations of the first visit for breast cancer genetic
counselling. As a consequence of the pre-visit web-based education counselees’ had
more realistic expectations, a greater body of correct knowledge and decreased
information needs before the consultation (Figure 9.1) (Chapter 5). The experiences
of counselees with E-info geneca are illustrated in Box 9.2. Unrealistic expectations
regarding cancer genetic counselling have been reported in most countries where
DNA-testing is only available after receiving an indication based on the pedigree
[2;7;9]. Correcting these unrealistic expectations can be a troublesome start of the
first consultation. Managing counselees’ expectations is therefore an important aim
of pre-visit education. As counselees in the intervention group entered their first
visit with more realistic expectations and increased knowledge, there is less
difference in knowledge, i.e. less cognitive distance, between the counsellor and the
counselee during the consultation. A decrease in cognitive distance reduces the level
of experienced complexity of the communication [10;11]. Moreover, the QPS
appeared to activate counselees. Pre-visit education with QPS thus has the potential
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to facilitate communication. In sum, providing counselees with access to the previsit educational website E-info geneca succeeded in a better management of their
expectations of breast cancer genetic counselling.
Figure 9.1

Effects of E-info geneca (tailored information and QPS) on pre-visit
outcomes

Goal-oriented communication in breast cancer genetic
counselling
In the introduction we have seen that the goal of the first consultation differs for low
risk counselees who do not receive an indication for DNA-testing and for those who
do receive such an indication. For the first group, the goal is to reassure them about
the risk of hereditary breast cancer in their family, as no indications for hereditary
breast cancer were found based on the pedigree. For the latter, the goal is to help
them to make an informed decision about DNA-testing and to involve their family
before and/or after DNA-testing. For both goals the participation of the counselee in
the visit is of utmost importance. Also, to reach both goals information is being
provided and this information should be adjusted to the specific counselee (Chapter
1).
Counselees’ participation in the consultation
Although counselees in the intervention group did not ask more questions, we found
both increased assertive counselee communication and increased rapport building
compared to UC group (Chapter 6). Counselees provided the counsellor with more
information by sharing their agenda. Also, they more often directed the
communication by giving an orientating statement, through which they had more
influence on the visit and could make sure that topics important for them were
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discussed. Although counselees did not ask more questions overall, they did ask
more questions about the risk for themselves and their family members, shifting the
topic of the consultation. There was increased rapport building through counselees
and counsellors paraphrasing each others’ words more often.
Provision of counselee-specific information
The intervention helped to tailor the information in the visit to the individual
counselee. First, counselees without indication received significantly less
information about DNA-testing and those with indication received significantly
more information about preventive options than their counterparts in the UC group
(Chapter 6). Second, counselees’ use of the QPS increased provision of counseleespecific risk information. These changes in information provision fit the goals of the
visit while the overall amount of information given did not significantly change.
However, in the intervention and the UC group counsellors provided equally large
amounts of education about prevalence and inheritance of hereditary breast cancer,
independent of counselees’ risk profile or whether they received an indication for
DNA testing or not. Also, the visit was not more interactive, meaning that
counsellors mainly talked without eliciting counselees’ responses. We believe this
finding can be interpreted in the light of earlier results suggesting that counsellors
did not build on counselees beliefs [12] and pre-existing levels of knowledge [1315]. Thus, while the communication in the intervention group visits was slightly
more goal oriented, still a lot of generic information was provided.

Preparing for the visit with an educational website
enhances information recall
As an important aim of the first visits for breast cancer genetic counselling is to
educate counselees about breast cancer and heredity, cognitive outcomes were
central in the evaluation of post-visit effects of E-info geneca (Figure 9.2). Up to
now, information recall was not studied specifically in breast cancer genetic
counselling. Previous studies of pre-visit information in this setting evaluated effects
of the information on knowledge, a measure which is not adapted to the topics that
have been discussed in the consultation for each individual counselee [16-18]. As
opposed to knowledge assessment, the recall measure is adjusted to information that
was discussed in the individual counselee’s visit and it evaluates the accuracy of
counselees’ recall by checking counselees’ own wordings with the information as
given by the counsellor. This recall was assessed in the post-visit questionnaire
which was completed in the week after the visit. As this assessment was not directly
post-visit and seldom on the same day, recall of the information indicates that the
information was stored in the memory and is therefore a reliable estimate [19]. After
preparing with E-info geneca counselees recalled more of the visit and this finding
confirms that written information in addition to verbal information results in
increased retention [19-22]. Counselees’ information needs were largely fulfilled
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which indicates that the information provided in the visit did match the counselees’
needs.
Figure 9.2

Effects of E-info geneca (tailored information and QPS) on post-visit
outcomes for all counselees

In the introduction of this thesis we postulated that through increased knowledge and
more realistic expectations prior to the visit, the information received in the visit
would be better retained. The preparation with E-info geneca included two elements
that were expected to increase central processing of information during the visit: 1)
there is more pre-existing knowledge which enhances the storage of new
information; 2) the counselee has been more actively involved with the genetic
counselling because she prepared questions. According to the Elaboration
Likelihood Model (ELM) [23], central, as opposed to peripheral processing,
enhances information retrieval and increases recall of information. Indeed, findings
of our study suggest increased recall in the intervention group compared to the UC
group.
Additionally, through communicating more assertively (Chapter 6) counselees might
have been able to better recall the information. It seems that counselees
communicated more according to their needs. By sharing their agenda more they
might have enabled the counsellor to better adjust the information to them,
increasing the fit between information received with the counselee’s pre-existing
knowledge and beliefs. With orienting statements counselees could (re)introduce
topics that they needed further information about. Additionally, paraphrasing, i.e.
checking understanding and repeating in own words what the counsellor has said
might result in more cognitive effort and central processing than listening alone.
Similarly, re-stating the information provided enhanced recall of information [24].
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Lastly, counsellors’ communication might have contributed to the finding of
increased recall. Counsellors gave slightly more counselee-specific rather than
general information (Chapter 6). As this information is more personally relevant, it
enhances central processing and was hypothesized to increase recall [22].
Additionally, the QPS questions might have enabled the counsellors to better adjust
to the counselees’ level of pre-existing knowledge as was suggested by previous
authors [18;25]. Counselees’ questions showed their misconceptions about e.g.
inheritance of hereditary breast cancer (see examples of QPS questions in Chapter 4)
and this might have contributed to counsellors explanations. The current findings
might thus illustrate that counselees are facilitated in their learning when
information is spread out over time, repeated, more counselee-specific and adjusted
to counselees’ beliefs [19]. Of notice, the percentage of recall might increase further
due to the summary letter of the visit that counselees receive about four weeks after
their visit [26]. This letter gives the counselee-specific information on paper and
results in rehearsing information and is thus expected to result in increased retention.

Limited intervention effects on risk perception, anxiety and
control
Risk perception
As opposed to the cognitive outcomes, we found no intervention effect on risk
perception accuracy (Chapter 7). Counselees’ perceptions of their risk are difficult to
change and often very much related to personal experiences of loss [27-29], as
illustrated by Box 9.3. Nonetheless, the first visit substantially improved the risk
perception accuracy of low risk counselees who did not receive an indication for
DNA-testing, regardless of the study group. One-third of these counselees persisted
in overestimating their risk as twice the population risk. Counselees who did receive
an indication also showed considerable overestimation, but they will only receive
their personal risk estimation in the follow-up visit. Increased improvements in
accuracy of risk perceptions in the intervention group were expected to be
accomplished through increased provision of counselee-specific risk information
and interactive discussion of these risks in the visit. Several authors have
emphasized the importance of assessing these and other a priori beliefs and
expectations of the counselee before communicating risk information in order to
better follow on from counselees’ beliefs and check the counselee’s understanding
[30-33]. Intervention group counselees did provide more information about their
agenda, including their beliefs about their risk. However, more personal risk
information was only provided if this was requested on the QPS, a minority of cases.
Additionally, the intervention group visits were not more interactive and did not
contain more counselee talk overall (Chapter 6). Thus, there was no more counseleespecific risk information or interactive talk about this risk in the intervention group
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consultations compared to the UC group consultations and this might explain the
failure to further improve accuracy of risk perception in the intervention group.
Box 9.3

Quotes from counselees about their perceptions of their risk of
(re)developing breast cancer

‘You get involved in such a very academic story and then you get to the statistics. And then I
think 10% this or 5% that. That does not mean anything yet.’
‘A risk of 5 to 10% that a mutation is found [in one of the breast cancer genes] is indeed a
rather high risk. I have always, when the percentages were low, that is what I had. A bleeding
in my breast, four times a year being hospitalized. Another complication.’
‘I do understand that the risk to pass the gene to a child is 50%. But it does not feel like this to
us. My daughter is so much a look-alike of my wife, she is almost a copy.’
‘The GP said: “Well madam. In 90% of the cases nothing is the matter.” No, but what if you
are! And they just send you home like that eh. In 90% of the cases it’s nothing, so don’t you
worry.’
“Your intuition says, I’ve had it twice, why would I not get it a third time.’
‘Well yes, it sounds stupid. But I for me don't think that I will get it, that is how it feels like.’
‘Because we are always discussing it like this: When the doctors says that there is 10%
protection or something like that, then we always say it is not like that, it is 50%, either you
get it , or you don’t get it.’
Partner: ‘From the group or from yourself, that is quite a different perspective.’
Counselee: ‘Otherwise you will go bananas, between the 6 to 8% or something like that, that
is like … it still is either your get it or you don’t’

Anxiety
No intervention effects on post-visit state anxiety were found for counselees who
received an indication for DNA-testing (Chapter 7). Most of these counselees are
affected and might fear recurrence of their cancer [34] apart from increased risk for
a new onset breast cancer. Additionally, the indication for DNA-testing itself can
also be a source of distress [35] and personal risk estimations are only given in the
final consultation. Therefore, Lobb et al. remarked that anxious feelings are not
necessarily inappropriate after the first visit [36]. Nonetheless, Meiser et al. [6]
found that counsellor verbal dominance increased anxiety and that empathy and
reassurance decreased anxiety. In the present study, intervention group consultations
did not show less counsellor verbal dominance, nor increased empathy and
reassurance (Chapter 6). Additionally, there was no increased focus on psychosocial
topics. This lack of impact of the intervention on counsellors’ verbal dominance and
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psychosocial talk might explain the lack of improvements in counselees’ post-visit
anxiety levels.
Box 9.4

Quotes from counselees about the (in)possibilities of DNA-testing

Counselees who did not receive an indication for DNA-testing
‘I just expected, but that might have been wrong, that when you were referred that you would
automatically be tested [DNA testing] (unaffected counselee in UC group)
‘Why do I get referred by the GP for DNA-testing when I don't get it. […..] And then you just
make a calculation of my risk on paper, without testing my blood.’ (unaffected counselee in
UC group)
Spouse: ‘And sleepless nights, is that not an indication for DNA-testing?’ (unaffected
counselee in UC group)
Counselees who received an indication for DNA-testing
‘My daughters see what it does to me and when they can prevent this from happening to them,
then you do. And, as a mother, that’s what you do too. It is true that it could be significant for
me, but I actually think it is more important to them. […] It is fine when they get nice things
from you, but they also get less nice things from you and this is something, you don't even
wish your worst enemy to get.' (Affected counselee)
‘It is of course a decision, for my daughter I choose what is the best for her in this case. And I
think that my daughter would want to know. So I just do it. [……...] That is the trouble of this
kind of test, that it makes you doubt. [……...] If I don’t do it now and my daughter gets breast
cancer next month, next year, in two years, well, we wished we had done it. Then we might
have detected it earlier.’ (Affected counselee)
‘I know that there are women who decide to have their breasts and ovaries removed by way of
precaution, I know that. Then they have an early menopause, which has a huge impact. And I
am, myself, when I see that, I don't want to make things better, but these are just thoughts,
knowledge you have, that you think, that can be a possibility. So in that light, asking this from
someone who is just trying to handle it [breast cancer] is very heavy. Especially when you are
not 100% sure, because then you soon get the question, why are you stirring things up, why
are you doing that. And that is of course a big dilemma that is bothering me. I thought that
when I am the one where they find the gene, then I can tell my daughter and then things will
develop. And that then you get a sister and a niece indeed. But now things are turned the other
way around.’ (unaffected counselee with affected sister)
‘When my mother has that mutated cell [BRCA1/2 mutation]. Surely, I would want to know
myself. For me it would partly determine my decision to have children or not.' (Daughter of
affected counselee)
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The intervention effect that was found on anxiety in those who did not receive an
indication for DNA-testing might be explained by their enhanced preparation for the
visit. Disappointment because of the unexpected news that a DNA-test is not
possible was found in several studies [2;7] and is illustrated by the quotes in
Box 9.4. In the current study, intervention group counselees had read on the website
that a DNA-test is not a routine part of genetic counselling. Results showed a shift in
counselees’ expectations from expecting a DNA-test independent of their risk
profile and disease status to asking whether there would be an indication for a DNAtesting in their family (Chapter 5). This means that counselees were prepared for the
possibility of not receiving an indication and this resulted in fewer disagreements in
intervention group consultations in which there was no indication, compared to the
UC group counterparts (Chapter 6). As counselees were already prepared for the
possibility of not having a DNA-test, this might have reduced the Cognitive
Dissonance [37] and attentional narrowing [38] during the visit. Consequently, the
reassuring information of not being at high risk could be processed better and
resulted in decreased levels of anxiety.
Empowerment and control
The perceived personal control (PPC) assessed in this study refers to competence
beliefs (self-efficacy), the idea that one is personally capable of performing the
necessary actions in order to change, control or understand one’s situation. Box 9.5
illustrates counselees’ way of coping with the risk of hereditary breast cancer. The
measure of PPC in genetic counselling consists of questions about cognitive
(understanding of the risk and consequences), behavioural (being able to adhere to
surveillance advice or communicate with family), and decisional control (being able
to decide about surveillance) [39]. Different outcomes after the first visit were
expected for counselees receiving an indication for DNA-testing and those who did
not receive such an indication.
The finding that counselees who did not receive an indication for DNA-testing did
not perceive more personal control is disappointing. It might be understandable
though. These counselees have little decisional control as they cannot influence the
decision about this indication. Most often they do not receive an advice for increased
surveillance either, because of their risk levels and thus might not experience
increased behavioural control. The first visit could only help them to increase
cognitive control. This might indicate that breast cancer genetic counselling has
limited success in empowering these counselees with low risk of hereditary breast
cancer. Or alternatively, the measure of perceived control was less applicable to low
risk counselees and might need to be revised for this group. In sum, the anxiety of
low risk counselees who did not receive an indication for DNA-testing decreased,
but one-third of them persisted in incorrectly believing that they are at twice the
population risk of breast cancer and the current study did not show enhanced control
to deal with their (low) risk level. Although not included in the timeline of the

240

Preparing for breast cancer genetic counselling

current study, the counselees who persist to overestimate their risk might request
their GP for a mammography more often than advised by their counsellor and this
increases the radiation that they are exposed to and the costs involved.
For counselees who did receive an indication for counselling it might be too early to
expect increased PPC, because they did not yet receive risk estimations for
themselves and their family members nor an advice for preventive options.
Therefore post-counselling might be a more appropriate time for assessment of risk
perception accuracy, anxiety and PPC for this group of counselees.
Box 9.5

Counselees’ quotes about their way of coping with the risk of
hereditary breast cancer

‘With this, you have to switch off your feelings for a bit. It might be sensible to rule it out
[being carrier of BRCA ½]. Then you have done all you could and she [the daughter] can be
reassured when nothing is found.'
‘What can be tested has not been found, so you can live on without worries.'
‘I do try to talk them into this. But the problem is that these aunts do not talk about breast
cancer quite so openly. You just see that they kind of have a head in the sand strategy. And
not all daughters, but some daughters are like that too. And I’m more like, look if you don't
have it, the gene-defect, I know that I can still get breast cancer. But when you have it, you
can start thinking about what you could do about it.’
‘And I filled in these questions [questionnaire for study about anxiety and worries] like no,
no, no. And later on I thought, yes it is always lingering. Just not … You live your life, there
are other things, you don’t leave out things because of it. Yes, at most watch your health a bit.
So yes, then I think, I want to do it.’
‘But I feel like: What if it is the case, then I want to detect it on time. Because my mother has
had long enough to have read all what can be read about it. And she says too, you uh, cancer
cells, or a tumor might have been growing already for nine years before you see or feel
anything. All these small facts, I am confronted with it. And then it is good to be on time with
these check-ups. Because breasts self-examination, I don’t really do that, I feel all kind of
things and then I think: No idea. So then I’m like, I better start with these mammograms, and
then uh, but yes, you don't want too much radiation.'
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Generalisability of findings
The current findings hold relevance for other centres nationally and internationally.
The other eight Dutch cancer genetic centres offer education similar to the UC in the
current study: concise pre-visit education with a brief leaflet that is not specifically
aimed at cancer genetic counselling. As this thesis has showed that a pre-visit
educational website with more extended and tailored information can enhance the
effectiveness of the first visit for breast cancer genetic counselling, it is worthwhile
to explore opportunities to implement enhanced pre-visit web-based education in
other centres.
Findings from Chapter 8 indicate that internationally, generalisability of findings
can be limited due to differences in demographical characteristics of counselees and
differences in health care systems. Chapter 8 showed that at the West Midlands
genetics centre significantly less affected counselees and more unaffected
counselees requested breast cancer genetic counselling. As DNA-testing is only
performed on a blood sample of affected individuals, the West Midlands genetics
centre might be even more confronted with disappointed counselees who expected a
DNA-test but learn that there might not be an indication or they need to ask a family
member for cooperation. Findings from West Midlands might not fully represent the
counselee demographics for other UK genetics centres, but the differences with the
University Medical Center (UMC) Utrecht show that demographics can differ
considerably between countries. In contrast, in the USA, DNA-testing is often
available to counselees if they pay out of pocket, even if their pedigree does not give
reason for it [40]. Counsellors from the USA might therefore be less confronted with
disappointed counselees. However, in most countries it has been reported that the
public knowledge of genetics is limited and that referring physicians are not well
informed either. The need for managing counselees’ expectations and levelling up
their knowledge is thus also timely for other countries offering breast cancer genetic
counselling. As this thesis showed that a pre-visit educational website can enhance
the effectiveness of breast cancer genetic counselling, web-based education seems
relevant to other countries too.

Methodological reflections
Compared to earlier studies of pre-visit education, the design of this study of E-info
geneca is rather novel for several reasons. To start with, this study invited all
counselees requesting breast cancer genetic counselling for participation in the
study, whereas most previous studies of pre-visit education for breast cancer genetic
counselling recruited participants through newspaper advertisements [17;41]. This
study therefore holds more ecological validity [42]. Secondly, the study included the
assessment of pre-visit expectations, information needs, needs fulfilment and
information recall instead of knowledge of hereditary breast cancer alone. As the
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facts about hereditary breast cancer do not cover all the information counselees need
[43] and topics of this measure might not have been discussed in the visit, we think
these additional measures better address the counselees’ perspective. A third novel
feature of the study was the provision of the pre-visit education over the internet and
the tracking of website use as to evaluate how counselees had used the E-info geneca.
As increased use might predict more favourable outcomes [44;45], tracking website
usage overcomes an important limitation of printed materials [44]. Fourthly, this
study included observations of the first visits, as to study the impact of E-info geneca
on the communication in the visit. Prior studies [16;18;46] have relied on
counsellors’ evaluations of the visits and this often does not result in reliable results
about the true nature of the visit. The sample, design and instruments are further
elaborated on underneath.
The sample
All proband counselees who scheduled their appointment at the department of
Medical Genetics of the UMC Utrecht were invited to participate. As only female
counselees were included, the findings cannot be extended to male counselees.
Several studies have highlighted that slightly different issues are of concern for male
counselees [47-50]. Also, increasingly counselees are being seen in community
hospitals, where counsellors from the UMC attend one day every month. Because of
practical limitations of the videorecording of consultations, we did not include
counselees who were seen at these locations. However, Van Riel et al. [51] found no
significant differences in demographic and medical characteristics between cancer
genetic counselees who were seen at the department of Medical Genetics and those
seen outside of the department.
The response rate in this study of 59% is rather high for a study using video
recordings of consultations in genetic counselling. In the current study, objection to
the video recording was the reason mentioned most often by decliners. Generally
higher percentages of patients consent with their medical visit being videotaped
[52]. However, in genetic counselling counselees seem to object to video recording
of visits more often, which is understandable because not only the personal, but also
the family cancer history is discussed. Additionally, sometimes the counselee did
wish to participate but their companion refused. Nonetheless, the response rate of
this study is substantially higher than that of an earlier Dutch study of cancer genetic
counselling which was conducted at the same department (59% vs. 33%) [7].
Additionally, our respondents are representative for the population of genetic
counselees, while in the previous study participants were slightly older than
decliners [7]. We expect that the increased response rate in the current study is due
to the opting out procedure that we applied. The opt-out approach to participant
recruitment has been shown to result in higher response rates and less bias in the
sample compared to opt-in [53-55].
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The RCT design
Our study evaluated the effects of a combined intervention, developed based on
available evidence regarding effective components (Chapter 3). Based on the
literature, we choose to combine pre-visit information with a QPS and with
counsellor endorsement. This combination of intervention components resulted in
small but meaningful effects. However, due to the chosen design of one intervention
group with a combined intervention, we are unable to draw conclusions about the
effects of either of the two components separately: computer-tailored information
and QPS. The current mono-centre study lacked the number of counselees to enable
a more elaborate RCT design with comparison groups of counselees receiving a previsit website with non-tailored information, counselees receiving the website
without the QPS and counselees receiving the QPS only.
All appropriate RCT quality requirements were met, except for blinding of
counselees [56]. It was not feasible to blind counselees to group allocation, because
the medical ethical requirements include provision of information about the study to
respondents. The study information explained that the intervention condition
included access to a website with pre-visit information. Consequently, when they
were not provided with this access they might have concluded that they had been
allocated to the UC group. Blinding of counsellors was not appropriate in the study
design, because the counsellor endorsement is an important element of the QPS [57].
In order to optimally endorse the QPS, counsellors received the questions of
counselees in the intervention group prior to the consultation. The coders who coded
the video recordings of the consultations with RIAS could not be blinded either.
When the QPS was endorsed by the counsellor, they could notice the allocation
while coding the consultations.
Instruments: user statistics
Generally, little is known about how hospital facilitated websites are being used
[44;58]. As a merit of the current study, we collected the user statistics of E-info
geneca and studied the relation between the use of the website with the knowledge
gain. Data of website use, i.e. the duration of site visit and the number of visited web
pages, can be obtained from web tracking services. Although increased dose was
expected to predict more favourable outcomes [44;45], no relations were found
between the duration of website visit and knowledge gain (Chapter 5). This could be
due to under- and overestimations of the time that counselees actually spent reading.
The duration of page views could possibly be underestimated due to printing. We
only provided a print facility for the QPS and not for other web pages of E-info
geneca. Nonetheless, it is possible that counselees have printed web pages and read
the information from print. On the other hand, the duration of page views might be
overestimated due to interferences, e.g. pouring a cup of tea. These under- and
overestimations are inherent to user activity data.
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Instruments: the Roter Interaction Analysis System (RIAS)
In the current thesis the visit itself was videotaped and communication was coded
with the RIAS. A major strength of the RIAS is that every utterance is coded and
results therefore give an overview of the structure of the communication in the visit
[59]. The most important critiques on the RIAS have been the ignorance of content
and turn taking [60]. Both these critiques have been integrated in the use of
RIASgene in the current study. First, RIASgene additionally accounts for content of
all questions, information provided and advices given. Therefore, we were able to
relate the structure of the consultation to the content. Second, to account for turn
taking in the consultation the interactivity was calculated and included as indicator
for the participation of the counselee. Although, the RIAS has long been used to
report numbers of utterances in the medical visit, sequential analyses with the RIAS
are possible [61;62]. In relation to the current study, the most important limitation is
the lack of coding of interruptions [60]. Since we scored counselee and counsellor
verbal behaviour in one channel as mutually exclusive categories, we could not
account for interruptions. More assertive counselee communication might have
resulted in more interruptions by the counselee. However, the high fulfilment of
needs concerning the sensitive communication in the visit indicates that the
intervention condition did not create a tense atmosphere in the visit.
Relations between outcome variables
In this thesis, we did not assess the relations between the outcome variables and we
therefore do not know whether these differ between the intervention and UC group.
These relations can be analyzed with structural equation modelling (SEM), resulting
in a model of variables for both the intervention and the UC group [63]. However,
these relations might also differ between the subgroups of counselees, most
importantly those receiving an indication for DNA-testing vs. those not receiving
such an indication and those affected with breast cancer vs. those unaffected.
Relations between variables should therefore be assessed for each subgroup.
However, the combination of these variables resulted in too small subgroups to test a
model of relations between the outcomes. Power problems due to small groups of
respondents can be overcome by the evaluation of informative hypotheses [64;65],
but, up to now, this method is not available for multilevel data [66]. Because of the
inherently low numbers of counselees per group and counsellors per centre, future
possibilities to apply multilevel SEM with small subgroups might be of particular
interest for research in genetic counselling.
Inclusion of first visits only
This study included pre- and post-visit measures of only the initial visit instead of
the complete series of breast cancer genetic counselling visits. This limitation should
be overcome in future effect studies of genetic counselling [67], because the goal of
addressing counselees’ needs is not necessarily achieved in a single visit [42].
However, as the first visit primarily aims to educate counselees about breast cancer
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and heredity the effects on the initial visit were chosen as focus of this thesis. The
second, most often final visit follows about four months later and deals with the
DNA-test results and recommendations for preventive options. Effects of E-info
geneca on the follow-up visits will be the topic of our continuing research efforts.

Implications for websites delivering computer-tailored
information
Tailoring on socio-demographic variables and medical history as an
opportunity
Few studies have examined other tailoring strategies than tailoring based on
theoretical behaviour change constructs (Chapter 2). As pointed out by Noar et al.
[68], the possibilities of computer-tailoring are much broader than this narrow
interpretation and future studies should consider the broad range of sociodemographic, psychosocial, biological, and clinical variables that can be used to
tailor information to the individual. Tailoring based on medical history may
especially hold promise for patient education, as this information meets patients’
different backgrounds [69]. Several initiatives to tailor information for cancer
patients have been conducted already [41;69;70]. However, as long as these
demographic and medical characteristics cannot be collected from the electronic
medical file, feasibility might be increased by selecting only the most important
variables for tailoring. Within breast cancer genetic counselling that would be the
individual risk estimation based on personal and family medical history and whether
the counselee herself is affected with breast or ovarian cancer.
Computer-tailored risk information might not be perceived as personally
relevant
Computer-tailored information is assumed to possess increased effectiveness
through enhanced personal relevance (Chapter 2 and 3). However, one-fifth of the
counselees in the current study did not consider the information personally relevant
and some did not seem to realize that information was adapted to their individual
situation. As E-info geneca did not use the counselee’s name (personalisation) nor
provided explicit feedback, counselees could have missed the fact that the
information was tailored to their characteristics and risk level. However, counselees
could also have failed to accept the tailored information as correct, due to
incongruence with their beliefs about possibilities for DNA-testing and surveillance.
This resistance to lower than expected risk information was described by Weinstein
et al. [71] and could result in a rejection of the message and the source due to the
experienced cognitive dissonance [37]. As in the current study the web-based
education was an adjunct to the counselling session, the counselees’ risk,
possibilities for DNA-testing and surveillance could be explained further in the visit.
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The preferred extensiveness of information is unsuitable as tailoring
variable
Tailoring of information based on the preferred extensiveness of information
appeared somewhat problematic. Consistent with earlier findings [41], a large
majority of counselees preferred extensive information and thus received the
extensive texts. Seemingly contradictory, about ten percent of these counselees
evaluated the information at E-info geneca as too much. This finding of a changing
information preference is consistent with findings in the cancer treatment setting.
Most cancer patients reported that they wanted as much information as possible
[72], but they also said that they did not want too much information [73] and they
were sometimes overwhelmed by the information [74]. Focus group studies
concerning prognostic information have found that a substantial minority of patients
changed their preference in further questioning [75]. Asking patients directly how
much information they wanted was, by itself, not useful for identifying information
needs. Only in-depth questioning, including exploration of emotions and concerns,
identified variability in patients’ desires for information. Candidates for carrier
testing showed the same inconsistencies in their preferences and expressed concern
that too much information can lead to anxiety [76]. Concluding, it seemed possible
that the preferred amount of information decreases while receiving the information,
because respondents have not realized its impact beforehand. Therefore, the
extensiveness of information does not seem to be a suitable variable for use in future
tailored interventions.
Provision of feedback might enhance learning
Recent findings of other studies have showed that the provision of computer-tailored
feedback might provoke even more knowledge and expectations gain than
adaptation of information [19]. The site could give explicit reference and response to
the answers by showing whether an item was answered correctly in the
questionnaire and provide or reclaim the right answer. Hereby the information is
more easily recognizable as being related to the questions filled in earlier. Provision
of feedback therefore enhances rehearsal of information and pattern recognition
which enhances information recall.

Implications for QPS interventions
Counselees used the QPS more often when they had read the webpage about how to
‘communicate with your counsellor’. Apparently, it helps to explain counselees why
question asking is important and to emphasize that the counsellor welcomes
assertive communication. Therefore, we suggest that motivating counselees to write
down questions by explaining the importance of it, should be an important aspect of
QPS interventions. Additionally, the inclusion of example questions that can be
ticked has been shown in other studies to increase QPS use and is therefore
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recommended. However, formulating own questions should be encouraged on the
QPS as the counselees’ agenda should not be limited to the more general issues for
counselees to tick [25]. This study suggests that when QPS questions are sent ahead
to the counsellor the consultation will be tailored to these questions through the
counsellor review, but counselees will not speak more overall. However, all QPS
questions were dealt with in the consultation, which is unsure for prompt sheets
which are not given to the care provider. Therefore, when logistically possible, these
prompt sheets should be sent to the health care provider pre-visit.
Moreover, counsellors showed more patient-centred behaviours in the intervention
group, presumably due to having received the counselee questions. It seems that
receiving these questions reminded counsellors of the importance of the counselees’
views as they consistently endorsed the QPS, mostly invited other questions and
regularly invited counselees to interrupt them, a normally infrequent communication
behaviour within first visits for breast cancer genetic counselling. Even if the
counselee had not filled in questions and the QPS form was empty, this empty form
did trigger the counsellor to invite the counselee to ask questions in the visit
(Chapter 6). In sum, a QPS seems to make sure that counselees’ questions are
answered and the counsellors’ communication became slightly more patient-centred.
To further enhance effects of a QPS counsellor training in goal oriented
communication with a flexible style that adjusts to the individual counselee seems
needed.

Implications for cancer genetic counselling practice
This thesis has shown that pre-visit tailored information with a QPS to prepare
counselees for breast cancer genetic counselling enhances the effectiveness of the
first visit. Firstly, the computer-tailored information enhanced counselees’ realistic
expectations of genetic counselling and DNA-testing. Also, some counselees
indicated to have shared the web information with their spouse or family (Chapter
4). The QPS additionally stimulates counselees to think about their questions before
entering the consultation room. This seems a helpful preparation for genetic
counselling, which may affect not only the individual counselee, but also her family.
Effects of an educational tailored website could be increased by facilitating more
than one visit of the website. Because of study reasons, counselees’ access was
limited to one visit. However, regular access might provide the opportunity to check
the information and share it with the spouse and family members.
Secondly, the QPS seemed a helpful tool to put the counselee’s questions central in
the visit. Counsellors dealt with the QPS questions appropriately by addressing these
at the start of the visit and in one-third of the visits by reviewing these later on. As
QPS interventions are very affordable, they should be included within breast cancer
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genetic counselling. Since the communication advice which was given on the
website increased QPS use, it should always be accompanied by these advices. The
QPS could be sent and returned with the forms on which counselees fill in their
personal and family cancer history and should be viewed just as important as these.
As family history forms are increasingly gathered through secured hospital websites,
the QPS could be filled in online too. In this case the QPS could be precluded by
short computer-tailored information about what to expect of genetic counselling.
Finally, because genetic counselling for bowel cancer shows similar problems with
regard to unrealistic counselee expectations and little participation in the first visit
[77], development of similar websites for hereditary bowel cancer and other
hereditary cancers is expected to be worthwhile.
Of notice, counsellors did not seem to adjust their education to counselees’
enhanced levels of knowledge, nor did they appear to integrate counselees’ beliefs in
their counselling. Adjusting to the pre-existing cognitions enhances information
processing and learning [23;78]. Genetic counselling might therefore be most
efficient if the information is adjusted to the knowledge and beliefs of the counselee
[79]. Communicating about risks should be a two way process in which
professionals and patients exchange information and opinions about those risks [80],
i.e. a reciprocal communication process between the life world and the medical
world. Adjusting (the amount of) information to the needs of the individual
counselee might enhance outcomes. Not all information about inheritance of
hereditary breast cancer has to be provided in every visit. When less genetics
information at a basic level is provided to a lower educated counselee, she might
still learn more compared to a standard educational session, because the information
better fits her pre-existing levels of knowledge. Resulting levels of knowledge might
still be disappointing for counsellors. However, if a counselee has not benefitted
from any biology education, counsellors’ ambition to teach this counselee about the
inheritance of mutations on the BRCA1/2 genes might be doomed to fail. For
counselees who do not feel a need for extensive information, genetics education
could be limited to the chances of having an elevated risk of breast cancer, without
explanations about the role of DNA and genes.
The primary aim of genetic counselling is to increase counselees’ accurate risk
perception and appropriate uptake of surveillance. Giving information is a tool to
reach this aim, it is not an aim in itself! As the aim of the first visit differs based on
whether there is an indication for DNA-testing, communication in these visits is
expected to differ. Our results showed that counselees who did not receive an
indication for DNA-testing indeed received less information about inheritance of
hereditary breast cancer. However, as the aim of these consultations is to reassure
the counselee about her risk of developing breast cancer this aim might be better
reached with giving even less generic information and having more discussion about
the counselee’s risk perception. There is not one way to communicate that will
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succeed in reaching the aim of the first visit for every counselee. Tailoring
communication to the individual counselee and to the goal to be reached remains a
challenge in breast cancer genetic counselling. The communication training
provided to genetic counsellors might not have departed from a goal-oriented
perspective as this is a relatively new focus [81]. Future training for counsellors
should focus on how to reach the goal of the visit with communication as a tool.

Conclusion
Preparing counselees by giving them access to an educational website with QPS
increased the effectiveness of breast cancer genetic counselling by enhancing shortterm post-visit cognitive outcomes, without changing visit duration. Counselees’
expectations concerning DNA-testing were more realistic and this decreased the
disagreement between counsellor and counselee if there was not an indication for
DNA-testing. Less than half of the counselees followed up on the advice to send
their questions ahead to the counsellor with use of the QPS. The counsellors
introduced and answered these questions and often reviewed these at the end of the
visit. Counsellors also welcomed other questions in the intervention group visits. As
a result, counselees communicated more assertively in the intervention compared to
UC group. Also, the information in intervention group visits was slightly better
adjusted to whether the counselee received an indication for DNA-testing. The use
of the QPS helped to adjust information to the individual counselee as more
information about the individual risks was given if the counselee had sent a question
about their risk ahead. However, counsellors communication style did not seem
flexible enough to further adjust to the individual counselee and her level of
knowledge, as counsellors did not limit the amount of generic information about
hereditary breast cancer and the communication did not become more interactive.
No differences were found in pre- to post-visit improvements in risk perception
accuracy and perceived personal control between the study groups. Anxiety
decreased more in intervention compared to UC group counselees when there was
no indication for DNA-testing. In sum, pre-visit information enhanced cognitive
outcomes, but the combination of this information with the QPS was not enough to
make the counselling style more interactive or increase overall counselee
participation.
Effects might be further optimized if 1) The QPS would additionally include
example questions; and 2) counsellors would be trained to pursue a more flexible
counselling style which takes into account the counselee characteristics (e.g. risk
level), pre-existing levels of knowledge and her beliefs about her own and family
members’ risk.
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In this study context E-info geneca was implemented and evaluated within clinical
practice. The pre-visit educational website proved to be feasible for use for both
counselees and the department of Medical Genetics. Further study should focus on
the feasibility for implementation outside of study context [45]. Suggestions for
implementations are offered in this thesis and can be summarized as firstly, offering
a QPS and sending these questions ahead as a simple and feasible adjunct to the
counselling which helps to tailor the visit to the counselee’s needs; and secondly,
providing counselees with concise pre-visit information that prepares them for the
key points of genetic counselling: 1) prevalence of breast cancer and hereditary
breast cancer; 2) indications for hereditary breast cancer; 3) DNA-test is not a
routine part of genetic counselling; 4) the need to involve family members in the
counselling process and to inform them about the results; and 5) possible
consequences of the counselling for the counselee and family members. Computertailoring of information should be performed based on data obtained from the risk
assessment questionnaire that counselees fill in pre-visit. In order to limit time and
costs involved, the web information should be tailored to only those counselee
characteristics that result in large differences in information provided. Within breast
cancer genetic counselling that would be the individual risk estimation based on
personal and family medical history and whether the counselee herself is affected
with breast or ovarian cancer. And finally, based on the results of the current study,
development of similar websites for hereditary bowel cancer and other hereditary
cancers seems worthwhile.

Opportunities and challenges in e-health applications
within breast cancer care
As most breast cancer patients use the internet to search for health information
already [82;83], this medium holds great potential for cancer genetics education.
Oncologists, however, seldom refer their patients to relevant sites because they find
it difficult to stay up to date with accredited websites [84;85]. Patients mostly refrain
from discussing the information they found on the internet and thus remain in
uncertainty regarding whether this information is accurate and relevant to them. Einfo geneca provides professionally provided information and can be seen as an
example of a web 1.0 application, because it does not offer opportunities for social
interaction [86]. A whole new approach to web-based patient education has recently
appeared in the initiation of professionally supported online health portals or
Interactive Health Communication Applications (IHCA’s) [87]. IHCA’s allow for
interaction between patient and care provider or patient and peers and are therefore
called web 2.0 [88]. These portals can additionally consist of chat with health care
providers, access to the electronic medical file and peer chat [45]. Access to the own
medical file, extended patient information and chat with care providers facilitates
participation of the patient in his or her health care [89]. Furthermore, online patient
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support groups have shown to contribute to patients feelings of being informed,
being prepared for a doctor’s appointment and being more socially connected [9094]. Additionally, some patients felt that they could clarify their needs better to their
doctor [95;96]. IHCA’s might therefore hold potential for increasing patients’
involvement in their own care and enhancing their self-management, including their
communication with health care providers.
An example of an IHCA is CHESS, a computer-based system that provides breast
cancer patients with health information, referral, decision support, problem solving
and social support and is widely used in the USA [97;98]. In the Netherlands, there
are examples of internet-based self-management tools for asthma patients [99] and
patients with eczema [100;101]. Both applications offer online consultations with a
specialized nurse in addition to education and monitoring. Many sophisticated
IHCA’s do not use the possibility to computer-tailor information yet, but provide
generic information of a one size fits all approach [99;100]. Computer-tailored
information could be included in IHCA’s by using individual patient characteristics
from the electronic medical file [69]. This has implications for the design and
implementation of these records, but might optimize the impact of IHCA’s on
patient outcomes.

Broadening the scope for future research
Assessing differences between counsellors with multilevel analysis
In order to assess differences in counselling style between counsellors sufficient
power is needed. In the current study multilevel analyses (MLA) were performed as
to take into account the nesting of counselees within one counsellor. Requirements
are a minimum of 20 counsellors (subjects on the highest level) and 20 counselees
within each counsellor [102]. These numbers are not possible within one genetic
centre. Within this study all counsellors providing breast cancer genetic counselling
participated, resulting in a number of 14 counsellors. Multicentre studies could
provide more counsellors but the level of the centre should be included as the third
and highest level. As the Netherlands counts only eight genetic centres it is
impossible to perform MLA while obeying the requirements. As we did find
reasonable variance at the counsellor level we did include this level in our analyses.
Sufficient power for a MLA would also create the opportunity to study variables at
the counsellor level, e.g. gender and whether the counsellor is a clinical geneticist or
a genetic counsellor. This might give insight in the extent to which differences in
individual counselling styles affect genetic counselling outcomes. Although
differences between counsellors have not been studied yet with appropriate methods,
several authors have mentioned the need for this [6;103]. For example, clinical
geneticists and genetic counsellors have received different training and might have
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different counselling styles resulting in better or worse outcomes. In the current
study, 12 out of 14 of the participating counsellors were female. Female physicians
within primary practice have been shown to communicate in a more patient-centred
manner, engaging in more active partnership behaviours and psychosocial talk.
Moreover, the patients of female physicians spoke more overall, disclosing more
biomedical and psychosocial information [104]. However, because a majority of the
genetic counsellors is female at a national and international level, our findings
represent the broader situation in cancer genetic counselling settings. These
counsellor differences should be the topic of future multi-centre research allowing
for sufficient power.
Focus on the companion and family communication
Genetic counselling should rather be seen as communicating to the counseleesystem, including the counselee and first- and second degree family members, than
to an individual counselee [105;106]. Counselees often experience difficulties with
communicating with relatives about the process and results of genetic counselling,
as illustrated by Box 9.6. We have not studied the passing on of information within
the family, nor the impact of the presence of a spouse or relative in the first
consultation for breast cancer genetic counselling. On E-info geneca it is advised to
bring a spouse or relative to the encounter, because this supposedly eases the
communication with the family and these companions have their own information
needs and could thus ask questions that the counselee would not think of (Chapter
3). Further study should clarify whether the passing on and interpretation of genetic
risk information in the family indeed improves when a spouse or a relative
accompanies the counselee, as previous studies of recall of consultations about
cancer treatment suggest the opposite [107]. Also, it has not been studied how
communication advices were given during the visit, but counselees find that these
advices did result in improved communication with their partners and other family
members [108]. In our study some counselees used the open space in the
questionnaire to say that the website had helped them in talking about the genetic
counselling with their spouse or relatives. Future research on educative materials in
genetic counselling should include the impact it has on family communication.
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Box 9.6 Counselees’ quotes about communication with family members about
breast cancer genetic counselling
‘I never see her, so I must force myself to do that [to ask for information]. I don’t like going
there.’
‘That is something that is difficult and we have not been brought up like that, so you’d rather
not talk about it.’
‘So far, I have not discussed it with my sister and her children. Perhaps I should … I don’t
know what they would think about it. Because I grew up in a very strict Christian family and
all those precautions for one illness or the other, they are not allowed.’
‘She [sister counselee] says I’d rather not think about it. I say okay, but then I have done my
duty. Because that is how I feel, that I have done as I should anyway. [inform family about
possible increased risk of breast cancer].’
‘She [sister counselee] is very ill, and what do I do, I am sitting here because I am afraid to
get ill myself, while I should be supporting her.’
‘I don’t, of course, because my father passed away, I don’t have much contact with that
family. That sister has four daughters, I think. Of those cousins, there are four. Of one I know
of, she is healthy. But as for the others, no idea.’
‘When it happened with my cousin, we also called the others. We were both diagnosed so
close together. So no, they all have discussed it with the GP and that is all dealt with. As far
as that is concerned, it feels good.’

Genetics patient education within cancer care
As genetic knowledge is increasingly applied towards the prevention and treatment
of breast cancer, genetic information will increasingly be provided by providers
outside the traditional medical genetics realm. Firstly, GPs and primary care nurses
might be more often involved in referring patients to breast cancer genetic
counselling. Secondly, surgeons and oncologists [109] more often refer recently
diagnosed breast cancer patients, because results of DNA-testing are increasingly
used to optimize the choice for a treatment [110;111]. As the knowledge of cancer
genetics of these care providers has been found to be limited [112;113], there is
reason for concern. Continuous efforts are being made in the education of GPs and
medical specialists in cancer genetics [114]. A related problem is that information
provided by the GP, the oncologist and the nurse practitioner might be contradictory.
Up to now, these processes concerning information provided at referral to cancer
genetic counselling and within cancer care have only scarcely been the focus of
research [111].
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The consequences of referring recently diagnosed patients on their well-being are
being studied. Patients who were referred shortly after surgery did not experience
more distress at short-term than breast cancer genetic counselees in general [115]. A
currently ongoing study focuses on distress of breast cancer patients who receive
genetic counselling shortly after their diagnosis and before primary treatment.
Increased referrals by GPs and specialist consultants are less often initiated by the
counselee and more often initiated by a health care provider. However,
consequences of increased referral of recently diagnosed patients for counselees’
educational levels have not been studied yet. Currently, mainly higher educated
women seek breast cancer genetic counselling and they often request a referral of
their GP or specialist consultant. As a result of a possible increase in health care
provider initiated referrals, genetics centres might better succeed in serving a more
representative group of counselees, including lower educated individuals and ethnic
minorities. These groups might have even more difficulty with understanding the
genetics education as provided within cancer genetic counselling [3]. Health literacy
might therefore become a more prominent problem.
Pre-visit education for counselees with lower literacy levels
The current study assessed effects of the pre-visit website E-info geneca on the
current breast cancer genetic counselees. If lower educated counselees will be served
more often in the future, pre-visit websites might benefit from less text-based
education. To enhance accessibility of the web-based education for lower educated
counselees, future educational websites might include video fragments as an adjunct
to text-based information. Within breast cancer genetic counselling, several efforts
in educating lower educated counselees with leaflets including pictures and family
stories have showed beneficial outcomes [116-118]. Additionally, interactive
tailored computer programs have been shown to be effective for informing lower
educated individuals [119]. Earlier endeavours to provide counselees with
information by video showed increased knowledge [16]. One of the interventions
that showed most effects in the review presented in Chapter 2 also used a
multimedia approach, which might have enhanced the effects of the risk factor
tailoring [120].
Information for the public about when to request breast cancer genetic
counselling
In both the Netherlands and the UK systems have been developed that provide
people who worry about heredity of the cancer in their family with personalised risk
information [121]. The genetics department of the UMC Radboud in Nijmegen
recently launched a website with non-tailored information about hereditary breast
cancer with a risk assessment tool. This information is aimed at individuals who
worry about their risk of hereditary breast cancer and the website is publicly
accessible (as opposed to E-info geneca which is aimed at counselees who requested
an appointment at the department of Medical Genetics). These publicly accessible

255

Chapter 9

websites have not been evaluated yet, but interest is in the amount of reassurance
and counselling uptake amongst lower risk individuals as well as in uptake of
genetic testing of higher risk individuals. Also, various web-based decision aids
have been developed to aid counselees in their choice for DNA-testing [122-125]. A
recent review on this topic concluded that there are many sources of information
available, but few are truly interactive or designed for patient use [124]. Further
study should determine whether women make more informed choices for requesting
breast cancer genetic counselling with use of web-based education, individual risk
assessment and decision aids. This might also result in more appropriate (selfinitiated) referrals for breast cancer genetic counselling, i.e. more individuals at high
risk of hereditary breast cancer and less individuals at low risk of hereditary breast
cancer.
Despite the proliferation of many IHCA’s and risk assessment websites, formal
evaluations of their impact on participants’ health outcomes, level of resource
utilization and user satisfaction have lagged behind [45;126]. This dissertation has
established the impact of pre-visit tailored information on cognitive outcomes after
the first visit. Further studies should determine the impact of more elaborate
IHCA’s, including those offering personalized risk assessment and should focus on
the impact on interaction between patients and health care providers.
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Introductie
Een vrouw die wil weten of de borstkanker in haar familie erfelijk is (adviesvrager),
kan na verwijzing een afspraak maken voor erfelijkheidsonderzoek bij een van de
afdelingen klinische genetica van een Universitair Medisch Centrum (UMC). Dit
kan zowel als een vrouw zelf borstkanker heeft gehad als wanneer er aangedane
familieleden zijn. Erfelijkheidsonderzoek bestaat uit één of meer adviesgesprekken
bij een klinisch geneticus, een arts-assistent of een genetisch consulent, allen
adviesgever genoemd. In het eerste gesprek maakt de adviesgever een stamboom
van de familie en brengt in kaart of er aanwijzingen zijn voor erfelijke borstkanker
(bijv. borstkanker op jonge leeftijd, meerdere primaire tumoren en het aantal
aangedane familieleden). Daarnaast vertelt de adviesgever over het vóórkomen van
(erfelijke) borstkanker in de algemene bevolking, over wat het betekent om drager te
zijn van een erfelijke aanleg voor borstkanker, over overerving van borstkanker en
de kans dat borstkanker erfelijk is in de familie van de adviesvrager. Wanneer er in
de familie van de adviesvrager onvoldoende aanwijzingen voor een erfelijke vorm
van borstkanker blijken te zijn is één adviesgesprek meestal voldoende. Dit eerste
gesprek wordt dan afgesloten met informatie over het risico op kanker voor de
adviesvrager en andere familieleden en adviezen gericht op de preventie van
borstkanker. Wanneer DNA-onderzoek wordt uitgevoerd en/of medische informatie
van familieleden nodig is, wordt een vervolggesprek afgesproken waarin de risico’s
op kanker voor de adviesvrager en haar familieleden en de daaraan gerelateerde
adviezen meer in detail zullen worden besproken.
De mogelijkheid van DNA-onderzoek bij borstkanker is de laatste jaren steeds
bekender geworden onder het algemene publiek en de vraag naar erfelijkheidsonderzoek vanwege borstkanker is sterk toegenomen. De kennis van het publiek
over wat erfelijkheidsonderzoek nu precies inhoudt, is echter beperkt. Mede
hierdoor zijn adviesvragers bij erfelijkheidsonderzoek in verband met borstkanker
vaak slecht voorbereid op het consult en weten ze niet wat ze van het consult kunnen
verwachten. De meeste adviesvragers verwachten tijdens het eerste bezoek een
DNA-test, terwijl hier niet altijd een indicatie voor is. Als de adviesvrager zelf geen
borstkanker heeft gehad zal de test bovendien in eerste instantie bij een aangedaan
familielid gedaan worden.
Uit eerder onderzoek met behulp van observatie van video opnames van eerste
consulten is gebleken dat de informatie in erfelijkheidsonderzoek vrij standaard is.
Adviesgevers pasten hun informatie maar beperkt aan op basis van verwachtingen
en kenmerken van adviesvragers. Het risico op borstkanker voor de adviesvrager
kwam niet altijd uitgebreid aan bod. Adviesvragers gaven in eerder onderzoek aan
dat zij over het algemeen tevreden waren over de mate waarin aan hun behoeften
was voldaan, maar ze waren minder tevreden over de informatie over hun eigen kans
op kanker. Wanneer beter werd voldaan aan de behoeften van de individuele advies-
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vrager nam het gevoel dat ze hun eigen situatie onder controle hadden sterker toe en
nam hun angst sterker af. De informatie in het consult was wel meer op de persoon
gericht als de adviesvrager zelf vragen stelde. Een manier om
erfelijkheidsonderzoek meer te personaliseren lijkt dus door de participatie van
adviesvragers in het consult te stimuleren. Maar om adviesvragers in staat te stellen
een grotere rol op zich te nemen in het eerste gesprek moeten ze hier beter op
worden voorbereid.
In het huidige onderzoek kregen adviesvragers voorafgaand aan het consult toegang
tot een educatieve website, genaamd E-info geneca, met informatie over
erfelijkheidsonderzoek en een Question Prompt Sheet (QPS), een verzoek om
vragen voor de adviesgever op te schrijven. De informatie op de website was op de
persoon toegesneden, dat wil zeggen, op maat gemaakt op basis van de kenmerken
van de adviesvrager (zie voor kenmerken hieronder). Dergelijke informatie-op-maat
wordt namelijk vaker gelezen, onthouden en als relevant ervaren dan standaard
informatie. Voor gebruik van een QPS werd gekozen omdat in eerder onderzoek in
een oncologische setting is gebleken dat door gebruik van een QPS het aantal vragen
dat patiënten/ adviesvragers aan de arts stelden significant toenam. Bovendien
kregen zij door het stellen van vragen meer op hun persoon gerichte informatie over
het risico op kanker en hadden ze na het gesprek een meer correcte inschatting van
hun risico op kanker en een grotere tevredenheid.

De website E-info geneca
E-info geneca bevatte informatie over de procedure van erfelijkheidsonderzoek,
risico op borstkanker, erfelijke borstkanker, betekenis van dragerschap, emotionele
gevolgen en adviezen voor de communicatie met de adviesgever. De informatie
werd aangepast aan de leeftijd van de adviesvrager, of de adviesvrager zelf kanker
had (gehad), de kans dat zij mutatiedrager was, of ze kinderen had en of ze een
preventieve borstoperatie overwoog. Daarnaast werd de informatie weergegeven in
beknopte of uitgebreide vorm afhankelijk van de voorkeur van de adviesvrager.
Deze gegevens had de adviesvrager in de baseline vragenlijst ingevuld en op basis
van algoritmes paste de website de informatie op deze individuele kenmerken aan.
Naast informatie bood E-info geneca de QPS. De vragen die de adviesvrager hierop
invulde werden aan de adviesgever toegestuurd (via de website) en de adviesgever
ontving deze vragen uiterlijk een half uur voor de start van het spreekuur.
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Hypothese
Door adviesvragers met behulp van E-info geneca beter voor te bereiden verwachtten
we:
1. dat zij meer realistische verwachtingen krijgen van het erfelijkheidsonderzoek,
voor het gesprek meer kennis hebben over erfelijke borstkanker, en minder
behoefte aan informatie
2. dat zij meer deelnemen aan het consult door meer vragen te stellen
3. dat na afloop van het gesprek hun behoeften beter zijn vervuld, dat adviesvragers
de informatie beter onthouden, dat zij minder angstig zijn, en meer gevoelens
van controle hebben.

Methode
De effecten van E-info geneca zijn getest in een gerandomiseerd en gecontroleerd
onderzoek (RCT: Randomized Controlled Trial). Alle vrouwen die als eerste in hun
familie verwezen waren voor erfelijkheidsonderzoek in verband met borstkanker en
zich aanmeldden bij de afdeling Medische Genetica van het Universitair Medisch
Centrum (UMC) Utrecht werden uitgenodigd om aan de studie deel te nemen. Zij
kregen informatie over de studie en een antwoordformulier met hun
afspraakbevestiging toegestuurd. Dit antwoordformulier hoefden ze alleen terug te
sturen als ze niet mee wilden doen aan de studie. Als twee weken voor de afspraak
geen antwoordformulier retour was gekomen werden de inloggegevens voor de
eerste digitale vragenlijst toegestuurd en werd de adviesvrager gebeld door de
onderzoeker. De inclusieperiode liep van februari 2008 tot april 2010. Er hebben
197 adviesvragers aan het onderzoek deel genomen, met een respons van 59%.
Deelnemers en niet-deelnemers aan het onderzoek (adviesvragers die wel zijn
benaderd voor dit onderzoek maar niet hebben deelgenomen) waren vergelijkbaar
met betrekking tot hun leeftijd en of ze zelf borstkanker hadden (gehad). Alle
adviesgevers van de afdeling Medische Genetica die tijdens de onderzoeksperiode
consulten hadden met adviesvragers met betrekking tot erfelijke kanker (14), hebben
meegewerkt aan dit onderzoek, dit betrof zowel klinisch genetici, als genetisch
consultenten, al dan niet in opleiding.
Adviesvragers werden gerandomiseerd over de interventie en de controlegroep.
Adviesvragers in de interventiegroep (103) kregen de link naar E-info geneca na het
invullen van de eerste (digitale) vragenlijst. De adviesvragers in de controlegroep
(94) vulden voor het eerste gesprek alleen deze vragenlijst op internet in en
ontvingen geen link naar de website. Alle adviesvragers vulden ook na hun eerste
consult een vragenlijst in. Daarnaast zijn de consulten op video opgenomen en
geobserveerd op onder andere het aantal vragen dat de adviesvrager stelt, de
informatie die de adviesgever geeft en de onderwerpen die worden besproken met
behulp van het RIAS (Roter Interaction Analysis System).
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Dit proefschrift beperkt zich tot de effecten op en na het eerste gesprek. Driekwart
van de adviesvragers kreeg een indicatie voor een DNA-test voor erfelijke
borstkanker (BRCA1/2) voor henzelf of voor een van hun aangedane familieleden.
Zij werden later uitgenodigd voor een vervolggesprek als ze de keuze voor een
DNA-test nogmaals wilden bespreken, er meer medische informatie over
familieleden beschikbaar was of als de uitslag van de DNA-test bij henzelf of een
familielid bekend was. Bij een kwart van de adviesvragers was er geen indicatie
voor een DNA-test in de familie en bestond de erfelijkheidsadvisering meestal uit
een enkel gesprek, waarin een risico inschatting voor de adviesvrager en
eerstegraads familieleden werd besproken en zo nodig ook een screeningsadvies
werd gegeven.

Samenvatting van de belangrijkste bevindingen
Informatie-op-maat over het risico op kanker en screening
Een systematische review van interventies met informatie-op-maat over het risico op
kanker en screening maakte duidelijk dat er weinig interventies waren beschreven
binnen erfelijkheidsonderzoek (Hoofdstuk 2). Slechts één interventie - een folder bevatte informatie-op-maat over erfelijkheidsonderzoek in verband met borstkanker.
De meeste van de opgenomen publicaties beschreven interventies die erop gericht
waren om een gezonde levensstijl en screening volgens de richtlijnen te bevorderen.
De meeste interventies waren gericht op individuen met een bevolkingsrisico op
kanker. Slechts enkele waren gericht op mensen met een verhoogd risico.
Interventies werden afgestemd op de individuele kenmerken op basis van diverse
variabelen, voornamelijk risicofactoren en gedrag. Een synthese van de effecten gaf
aanwijzingen voor grotere effecten van informatie-op-maat dan van algemene
informatie op kennis en realistische risicoperceptie. We vonden echter geen bewijs
voor toegevoegde waarde van informatie-op-maat boven standaard informatie voor
het effect op het gebruik van screening.
De ontwikkeling van E-info geneca
In hoofdstuk 3 wordt beschreven hoe E-info geneca werd ontwikkeld op basis van
theorie en praktijk en geleid door de Intervention Mapping methode. Onderwerpen
van E-info geneca waren gebaseerd op de informatiebehoefte van adviesvragers,
zoals geïdentificeerd in voorgaand onderzoek. Teksten over borstkanker en
erfelijkheid werden op maat gemaakt op basis van de demografische en medische
kenmerken van de adviesvrager, zodat de informatie aansloot bij elk individu. De
informatie werd aangepast op basis van of de adviesvrager borst-of eierstokkanker
heeft (gehad), de kans om een mutatiedrager te zijn (op basis van de persoonlijke
medische voorgeschiedenis en van de familiegeschiedenis), haar leeftijd, of ze
kinderen heeft, of ze preventieve borstamputatie overweegt en op haar voorkeur
voor uitgebreide of beknopte informatie. Volgens het Elaboration Likelihood Model
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leidt informatie-op-maat tot grotere ervaren relevantie. Omdat de informatie als
meer relevant wordt ervaren, wordt de informatie centraal verwerkt (met aandacht).
Daardoor verbetert de retentie en dus het kennis niveau. In een pilottest van de
website bleken enkele onvolkomenheden in de bruikbaarheid, die werden opgelost.
De adviesvragers oordeelden positief over de interface en de inhoud van de website.
Hoe gebruikten adviesvragers E-info geneca?
Alle deelnemende adviesvragers hadden de website E-info geneca bekeken
(Hoofdstuk 4). Zes adviesvragers waren niet verder gekomen dan de homepagina, de
andere 97 adviesvragers hadden meerdere pagina’s bekeken. De meeste
adviesvragers hadden niet eerder op het internet gezocht naar informatie over
erfelijke kanker. Gemiddeld bekeken adviesvragers meer dan de helft van alle
pagina's van E-info geneca en bleven zij 21 minuten op de website. Adviesvragers
bekeken de pagina's over DNA-testen het langst. De meeste adviesvragers (81%)
lazen het advies op E-info geneca over de communicatie met de adviesgever.
Tweeënveertig procent van de adviesvragers schreef vragen op de QPS die
vervolgens naar de adviesgever werden gestuurd. Adviesvragers die de webpagina
over communicatie met een adviesgever hadden bekeken, schreven vaker vragen op
de QPS dan anderen. Adviesvragers beoordeelden E-info geneca zeer positief. We
concludeerden dat de website voor adviesvragers toegankelijk was, zelfs voor
oudere adviesvragers en degenen die niet uit zichzelf op het internet hadden gezocht
naar informatie over erfelijke kanker. Hieruit blijkt dat oudere adviesvragers en zij
die minder bekend zijn met het internet, online informatie over
erfelijkheidsonderzoek net zo goed gebruiken als doorgewinterde internetgebruikers,
wanneer zij daarnaar door het ziekenhuis worden verwezen.
Adviesvragers komen beter voorbereid naar het consult
In hoofdstuk 5 is gebleken dat adviesvragers meer realistische verwachtingen van
borstkanker erfelijkheidsonderzoek hadden en meer kennis van borstkanker en
erfelijkheid na hun bezoek aan de website E-info geneca voorafgaand aan hun eerste
afspraak. Bovendien werd als gevolg van het gebruik van deze website al
gedeeltelijk aan hun behoefte aan informatie voldaan voor het eerste bezoek.
Adviesvragers hadden vooral minder behoefte aan informatie van de adviesgever
over procedurele aspecten en emotionele gevolgen van erfelijkheidsonderzoek na
het lezen van E-info geneca. Door het gebruik van de website hadden adviesvragers
dus meer kennis en minder behoefte aan informatie ten opzichte van hun kennis en
informatiebehoefte voorafgaand aan het gebruik van E-info geneca en ten opzichte
van de controle groep.
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Adviesvragers stellen niet meer vragen, maar communiceren wel
assertiever
In het huidige onderzoek zijn alle consulten op video opgenomen en hoofdstuk 6
beschrijft op basis van de observaties van deze video’s de effecten van E-info geneca
op de communicatie in het eerste consult. Tegen de verwachting in bleek dat
adviesvragers in de interventiegroep niet meer vragen stelden dan adviesvragers in
de controlegroep. Interventiegroep adviesvragers waren ook niet vaker aan het
woord. Adviesvragers in de interventie groep vertelden wel meer over hun redenen
van komst en hun eigen idee over hun risico en dat van hun familieleden. Daarnaast
onderbraken zij de adviesgever vaker om een ander onderwerp aan te snijden en
herhaalden ze de woorden van de adviesgever vaker om te controleren of ze het
goed hadden begrepen. Ook was er minder onbegrip wanneer er geen indicatie was
voor een DNA-test bij henzelf of een van hun familieleden.
Adviesgevers brachten de vragen die op de QPS waren ingevuld ter sprake. Ook als
er geen vragen waren ingevuld nodigden ze de adviesvrager vaak uit om alle vragen
die tijdens het gesprek bij hen opkwamen te stellen (in bijna twee derde van de
gesprekken). Bovendien zeiden ze in een derde van de gesprekken dat de
adviesvrager hen gerust mochten onderbreken. Aan het eind van het gesprek
kwamen adviesgevers in een derde van de gesprekken terug op de gestelde vragen
en gaven ze nog een korte samenvatting van de antwoorden. Daarnaast werden de
onderwerpen van de QPS vragen uitvoerig besproken. Als gevolg daarvan was de
informatie in de interventiegroep gesprekken iets beter toegespitst op de individuele
adviesvrager. De informatie was bijvoorbeeld beter aangepast aan of er een indicatie
voor een DNA-tests was. Adviesvragers zonder indicatie kregen beduidend minder
informatie over DNA-testen en mensen met een indicatie ontvingen significant meer
informatie over preventieve mogelijkheden dan hun tegenhangers in de controle
groep. Adviesvragers die op de QPS een vraag over risico’s hadden gesteld kregen
aanzienlijk meer informatie over hun eigen risico op borst- en eierstokkanker en
over het risico van familieleden dan andere adviesvragers. Adviesgevers bleven
daarnaast echter veel algemene informatie geven, bijvoorbeeld over erfelijke
borstkanker en overerving. Daardoor duurden de consulten niet korter.
Adviesvragers onthouden meer van het gesprek na voorbereiding
met E-info geneca
Tot nu toe was bij borstkanker erfelijkheidsonderzoek niet duidelijk hoeveel
adviesvragers onthouden van de informatie die in het eerste gesprek wordt gegeven
(recall). Eerdere studies naar de effecten van het verstrekken van informatie over
borstkanker erfelijkheidsonderzoek voor het gesprek richtten zich primair op kennis.
Echter, kennis is een maat die niet is aangepast aan de onderwerpen die zijn
besproken in het gesprek en deze verschillen per gesprek. In tegenstelling tot de
kennis maat is recall aangepast aan informatie die werd besproken in een bezoek van
de individuele cliënt en evalueert wat adviesvragers zich herinneren van het gesprek.
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De voorbereiding op het gesprek met E-info geneca zorgde ervoor dat adviesvragers
zich na afloop van het gesprek meer konden herinneren van de informatie die de
adviesgever had gegeven (Hoofstuk 7). Daarnaast hadden adviesvragers in de
interventiegroep na het gesprek een grotere toename in hun kennis over borstkanker
en erfelijkheid en was meer tegemoet gekomen aan hun behoefte aan informatie.
Adviesvragers met een laag risico op borstkanker en geen indicatie voor een DNAtest, kregen na het gesprek een meer reëel beeld van hun risico dan voor het gesprek
en dit was niet afhankelijk van of zij in de interventie of de controlegroep zaten. Een
derde van de adviesvragers met een populatie risico op borstkanker volhardde in het
overschatten van hun risico, in vergelijking met twee derde vóór het bezoek. Ook
het gevoel van persoonlijke controle van adviesvragers leek niet beïnvloed door de
interventie. Echter, adviesvragers bij wie geen indicatie was voor een DNA-test
waren minder angstig na het gesprek in de interventiegroep ten opzichte van de
controle groep. Ongeacht of adviesvragers in de interventie- of de controlegroep
zaten waren zij positief over de mate waarin aan hun behoeften tegemoet was
gekomen, met inbegrip van de behoefte aan sensitieve communicatie.
Een internationale vergelijking tussen twee klinisch genetische
centra
Niet alleen in Nederland blijken adviesvragers voor borstkanker
erfelijkheidsonderzoek vaak niet te weten wat zij kunnen verwachten van dit
onderzoek. Studies hebben dit ook beschreven voor adviesvragers in andere landen,
onder andere in het Verenigd Koninkrijk (VK). Hoe vergelijkbaar
onderzoeksbevindingen zijn hangt echter af van de kenmerken van adviesvragers in
de landen. Doordat landen verschillende gezondheidszorgsystemen hebben kan het
zijn dat er internationale verschillen zijn tussen adviesvragers. Hoofdstuk 8
beschrijft een vergelijking tussen adviesvragers die zijn verwezen voor borstkanker
erfelijkheidsonderzoek in de West Midlands (WM) in het VK en in de regio Midden
Nederland (MN). We bestudeerden of de adviesvragers verschilden in
demografische en medische kenmerken en in kennis, risicoperceptie, zorgen en in
informatiebehoeften. Adviesvragers in MN waren hoger opgeleid dan adviesvragers
in de WM, maar in beide centra waren adviesvragers hoger opgeleid dan de
algemene bevolking. Ook wat betreft etniciteit waren adviesvragers geen goede
afspiegeling van de bevolking, want adviesvragers waren minder vaak allochtoon.
Adviesvragers in MN bleken veel vaker aangedaan te zijn (gediagnosticeerd met
borstkanker) dan adviesvragers in de WM. Aan de andere kant hadden meer
adviesvragers in de WM een hoog risico op erfelijke borstkanker. Dit kan het gevolg
zijn van het WM triage systeem waarbij huisartsen worden opgeleid om een
stamboom op te stellen op basis waarvan zij het risico op erfelijke borstkanker
beoordelen. Adviesvragers in de WM hadden een hogere risicoperceptie en meer
kennis van het risico op sporadische borstkanker dan hun Nederlandse tegenhangers,
maar deze verschillen werden verklaard door hun hogere risico. Adviesvragers in de
WM maakten zich ook meer zorgen over hun kans op kanker dan Nederlandse
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adviesvragers en dit verschil bleef na correctie voor hun objectieve risico en andere
kenmerken. In dit hoofdstuk is aangetoond dat de toegankelijkheid van borstkanker
erfelijkheidsonderzoek voor etnische minderheden in zowel het Verenigd Koninkrijk
als in Nederland een probleem vormt. Daarnaast zijn er grote verschillen. Het hogere
percentage van hoog risico adviesvragers in de WM wordt waarschijnlijk verklaard
door het triage systeem. Het hogere aandeel van de verwijzingen van lager opgeleide
adviesvragers leek niet verklaard te worden door dit systeem en heeft mogelijk te
maken met de hoeveelheid media-aandacht voor erfelijke borstkanker. Het zeer lage
percentage van adviesvragers met borstkanker in de WM zou erop kunnen wijzen
dat specialisten in de WM zich niet bewust zijn van de criteria voor verwijzing voor
borstkanker erfelijkheidsonderzoek, een punt van verdere aandacht.
Kortom, deze studie toonde aan dat in twee Europese klinisch genetische centra
aanzienlijke verschillen waren in het percentage adviesvragers dat borstkanker heeft
gehad en het percentage adviesvragers met een hoog risico op erfelijke borstkanker.
Door deze verschillen liep de kennis en accurate risicoperceptie van adviesvragers
ook uiteen. Daarom moeten bevindingen binnen borstkanker erfelijkheidsonderzoek
worden gerapporteerd en geïnterpreteerd met inachtneming van de internationale
verschillen in medische en demografische kenmerken van adviesvragers. Bovendien
zou onderzoek naar psychosociale aspecten van erfelijkheidsonderzoek baat kunnen
hebben bij een beter begrip van de invloed van gezondheidszorgsystemen en dit zou
kunnen helpen bij het optimaliseren van nationaal beleid.

Conclusie
Door adviesvragers toegang te geven tot de educatieve website E-info geneca, met
informatie-op-maat en een lijst om de eigen vragen op te schrijven, werden zij in
staat gesteld zich beter voor te bereiden op hun eerste gesprek. Gebruik van de
website leidde ook tot een verhoogde effectiviteit van borstkanker
erfelijkheidsonderzoek door het versterken van de korte termijn cognitieve
uitkomsten. Adviesvragers onthielden namelijk meer van het eerste gesprek, hadden
meer kennis over erfelijke borstkanker na het eerste gesprek en vonden dat er beter
aan hun informatiebehoefte tegemoet was gekomen. De duur van de consulten
veranderde niet.
Verwachtingsmanagement
Door hun bezoek aan E-info geneca kregen adviesvragers meer realistische
verwachtingen ten aanzien van de mogelijkheden voor een DNA-test en dit zorgde
ervoor dat er in het gesprek minder onbegrip van de adviesvragers was als er geen
indicatie was voor een DNA-test. Het is dus mogelijk om de verwachtingen van
adviesvragers te sturen door middel van een website met informatie-op-maat.
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Doelgerichte communicatie
In de interventiegroep stonden de vragen van adviesvragers meer centraal in het
gesprek. Adviesvragers vertelden meer over hun reden van komst en gaven meer
sturing aan het gesprek. De informatie in hun consulten was ook iets beter aangepast
op basis van of er een indicatie voor DNA-onderzoek was voor de adviesvrager of
een familielid. Echter, de communicatiestijl van adviesgevers leek niet flexibel
genoeg om informatie verder aan te passen aan de situatie en voorkennis van de
individuele adviesvrager. Adviesgevers bleven veel algemene informatie geven en
waren relatief lang ononderbroken aan het woord. Dit lijkt niet te stroken met het
doel van erfelijkheidsonderzoek, namelijk het verbeteren van de individuele
risicoperceptie en intentie tot screening. Om dit doel te bereiken lijkt het wenselijk
om het gesprek nog meer te structureren aan de hand van de reden van komst en
voorkennis van de adviesvrager en in te gaan op haar zorgen, eventuele wens voor
meer screening en de ideeën die hieraan ten grondslag liggen.
Persoonlijk relevante informatie gedoseerd over de tijd en via
verschillende kanalen
Na de voorbereiding met E-info geneca herinnerden adviesvragers zich meer van het
bezoek. Deze bevinding bevestigt dat informatie beter wordt herinnerd als
schriftelijke informatie in aanvulling op mondelinge informatie wordt geven en als
informatie gespreid over de tijd wordt aangeboden (eerst de website en enkele dagen
later het gesprek). Daarnaast onthouden mensen meer van informatie als ze deze als
meer persoonlijk relevant ervaren. De informatie op de website E-info geneca was op
maat gemaakt voor elke individuele adviesvrager. Ook was de informatie in het
gesprek in de interventiegroep meer op de individuele adviesvrager toegespitst dan
in de controlegroep. Deze factoren hebben er samen toe geleid dat adviesvragers
informatie beter hebben onthouden en meer kennis hadden na het eerste gesprek.
Het is dus mogelijk om de cognitieve uitkomsten te verbeteren door persoonlijk
relevante informatie over tijd gespreid en via verschillende kanalen aan te bieden in
plaats van alle algemene informatie mondeling in een consult te geven.
Geen winst op risico perceptie en ervaren controle, weinig winst
op angst
Er werden geen verschillen gevonden in risicoperceptie en ervaren controle tussen
de groepen. Maar de angst was meer gedaald in de interventiegroep in vergelijking
met controle groep adviesvragers als er geen indicatie was voor een DNA-test.
Kortom, E-info geneca leidde tot betere cognitieve resultaten, maar was niet genoeg
om de adequate risicoperceptie en het gevoel van controle te verhogen.
Beperkingen van het onderzoek
In studieverband werd E-info geneca geïmplementeerd en geëvalueerd binnen de
klinische praktijk. De educatieve website bleek bruikbaar voor zowel adviesvragers
en de afdeling Medische Genetica. Nader onderzoek moet de haalbaarheid bepalen
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voor gebruik van de website buiten de context van een wetenschappelijk onderzoek.
Bovendien vond het onderzoek plaats op één afdeling Medische Genetica. Hoewel
we geen redenen hebben om aan te nemen dat een onderzoek op een andere afdeling
tot andere resultaten zou leiden, is het nuttig om het gebruik van de website ook in
andere centra te onderzoeken. De lange termijn effecten van E-info geneca, dat wil
zeggen de effecten op het afsluitende gesprek en na het afsluitende gesprek, zijn in
dit onderzoek niet opgenomen en zijn dus nog onduidelijk.

Aanbevelingen voor de praktijk
1. Een lijst waarop de adviesvrager haar vragen kan schrijven en die naar de
adviesgever wordt gestuurd (QPS) is een eenvoudige en gemakkelijk
implementeerbare voorbereiding op de gesprekken voor borstkanker
erfelijkheidsonderzoek. Gebruik van een QPS helpt om het gesprek te richten op
de behoeften van de adviesvrager.
2. Adviesvragers kunnen zich beter voorbereiden op erfelijkheidsonderzoek met
behulp van een educatieve website. Basale informatie over de volgende
onderwerpen lijkt daarbij in elk geval nodig: 1) de prevalentie van borstkanker
en erfelijke borstkanker; 2) aanwijzingen voor erfelijke borstkanker; 3) de
noodzaak van een indicatie voor een DNA-test; 4 ) het betrekken van
familieleden bij het erfelijkheidsonderzoek; en 5) de mogelijke gevolgen van
erfelijkheidsonderzoek voor de adviesvrager en haar familieleden.
Effecten van de website E-info geneca met informatie-op-maat en een QPS kunnen
naar verwachting verder worden geoptimaliseerd wanneer:
1. De QPS voorbeeldvragen zou bevatten. Adviesvragers die het moeilijk vinden
om een eigen vraag te formuleren kunnen dan voorbeeldvragen aanklikken,
waardoor de drempel om de QPS te gebruiken lager wordt.
2. Adviesgevers getraind zouden worden in een meer flexibele gespreksstijl die
rekening houdt met de kenmerken van de individuele adviesvrager (bijvoorbeeld
het risico op erfelijke borstkanker) en inspeelt op haar voorkennis en haar
opvattingen over haar risico en het risico voor familieleden.
De kosten in tijd en geld voor de ontwikkeling en het in de lucht houden van een
website met informatie-op-maat kunnen worden verminderd door informatie op
maat te maken op basis van gegevens verkregen uit de risico-evaluatie vragenlijst
(familieformulieren) die adviesvragers invullen voor hun eerste bezoek. Om tijd en
kosten te beperken kan de personalisatie worden beperkt tot de kenmerken die
resulteren in grote verschillen in de verstrekte informatie. Bij borstkanker
erfelijkheidsonderzoek zijn dat de individuele risico-inschatting gebaseerd op de
medische voorgeschiedenis en de medische familiegeschiedenis.
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Omdat adviesvragers voor erfelijkheidsonderzoek voor andere vormen van kanker
dan borstkanker vaak ook niet weten wat ervan te verwachten en deze gesprekken
ook veel standaard informatie bevatten, lijkt de ontwikkeling van soortgelijke
websites voor erfelijke darmkanker en andere erfelijke vormen van kanker de moeite
waard.
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Dankwoord
De afgelopen vier jaar heb ik met veel plezier gewerkt aan het project dat ten
grondslag ligt aan dit proefschrift. Ik ben daarbij begeleid door mijn promotoren
Jozien Bensing en Dick Lindhout en co-promotoren Sandra van Dulmen en
Margreet Ausems. Jozien, Sandra en Margreet, vier jaar lang hebben jullie
opbouwende feedback gegeven. Jozien, jouw kritische én optimistische instelling
waardeer ik enorm. Jij hebt gestreden om het maximale uit dit onderzoek te halen.
Sandra, jij was altijd bereikbaar voor mij en hebt met eindeloos geduld mijn
concepten verbeterd. Daarbij heb je het overzicht gehouden over alle vragenlijsten
en artikelen in ons onderzoek. Margreet, jij zorgde dat de relevantie van ons
onderzoek voor de praktijk van erfelijkheidsonderzoek helder was en je hebt me
wegwijs gemaakt in de oncogenetica. Beste Dick, jouw vragen en opmerkingen
gaven mij een nieuwe invalshoek. Je gaf me waardevolle adviezen vanuit een
helikopterview.
Prof.dr. De Haes, beste Hanneke en Prof.dr. Van der Wall, beste Elsken, ik ben blij
met jullie betrokkenheid als externe deskundigen bij dit promotietraject. Prof.dr. J.
van den Bout, Prof. dr. M. Sorbi, Prof.dr. D. Roter, Prof.dr. P.H.M. Peeters en
Prof.dr. H. de Haes wil ik hartelijk bedanken voor hun rol in de leescommissie.
Onderzoek in de dagelijkse praktijk van de gezondheidszorg is altijd ingewikkeld
om op te zetten en uit te voeren. Dit type onderzoek lukt alleen met een betrokken
team: Ivette, Anita en Angela. Twee jaar lang duurde de inclusie van adviesvragers
en alle drie hadden jullie hierin een belangrijke rol. Ontzettend bedankt voor jullie
inzet! Dertien klinisch genetici, genetisch consulenten en arts-assistenten hebben
twee jaar lang voor dit onderzoek gesprekken op video opgenomen en vragenlijsten
ingevuld. Deze inzet is bijzonder, zeker gezien de werkdruk op de Afdeling
Medische Genetica. Bedankt hiervoor! Bovendien heb ik een jaar lang mogen
meedraaien in de Werkgroep Klinische Oncogenetica van de afdeling. Ik heb
daarvan veel geleerd. Ook alle adviesvragers wil ik bedanken. Tweehonderd
adviesvragers waren bereid om aan dit onderzoek mee te werken en daarmee een
stukje van het wel en wee in hun familie met ons te delen. Dankzij hen was het
mogelijk om de meerwaarde van een educatieve website voorafgaand aan
erfelijkheidsonderzoek te onderzoeken.
Alison Metcalfe and Julie Werret, I enjoyed my work visit to Birmingham and am
proud of our joint paper. I hope that our collaboration will continue in the future.
Debra Roter, Susan Larson and Lori Erby welcomed me at the Johns Hopkins
Bloomberg School of Public Health. Dear Debra, Susan and Lori, thanks for having
me as a guest at your department. Debra, I enjoyed staying with you very much and
I am truly honoured that you will be at my viva.
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Arnstein Finset and Hilde Eide, thanks for your advice on communication analysis
during my visit in Oslo.
Het NIVEL is een fijne werkomgeving met veel gemotiveerde en goed gemutste
collega’s. Liesbeth, William, Marijn, Janneke, Ligaya, Jane, Daphne, Inge van der
Lee en Inge van Bruinessen, bedankt voor jullie gezelligheid en goede ideeën.
Marieke en Mark, als gezellige kamergenoten zijn jullie een steun in drukke tijden.
Oud-collega’s Julia, Jesse en Arwen, bedankt voor jullie adviezen. Inge
Henselmans, gezellig dat je een tijdje een NIVEL collega was, bedankt voor de
gedachtewisselingen. Richard, bedankt voor je ondersteuning en het digitaliseren
van alle video’s. Harald, dankzij jouw werk kon ik altijd over de databestanden van
de observaties beschikken. Mieke, bedankt voor het vertalen van de citaten en je
check op mijn Engels taalgebruik in verschillende artikelen. Doortje, bedankt voor
het nabellen van respondenten en voor de opmaak van mijn proefschrift, vooral voor
je goede humeur ondanks al mijn onbenullige detail opmerkingen. Beste Roel, Paul
en Marcus, het heeft wat voeten in aarde gehad, maar E-info geneca is een mooie
website geworden en is door adviesvragers gewaardeerd. Bedankt!
Tesse, Paulien en Kirsty, jullie waren bijzonder betrokken stagiairs. Zonder jullie
was het onderzoek niet af gekomen, want als stagiairs en later als observatoren
hebben jullie het grootste deel van de video’s van de consulten geobserveerd. Jullie
waren altijd zorgvuldig, kritisch en toegewijd. Daardoor kon ik in dit proefschrift
betrouwbare observatiedata rapporteren.
Graag bedank ik de collega’s van de Patient-Provider Interaction Group (PPI) voor
de stimulerende discussies en de waardevolle feedback. De Werkgroep Familiaire
Tumoren van de Nederlandse Vereniging voor Psychosociale Oncologie (NVPO) is
een goed netwerk geweest om op de hoogte te blijven van ontwikkelingen in de
oncogenetica. Ook de KWF Werkgemeenschap Psychosociale Oncologie was zeer
de moeite waard om aan verbonden te zijn. Tenslotte heeft de onderzoeksschool
Psychology & Health een groot deel van mijn opleiding tot doctor verzorgd. Ik ben
blij dat ik binnen de structuur van deze opleidingsschool heb kunnen promoveren,
het heeft mij een brede achtergrond gegeven in dit onderzoeksveld.
Paranimfen Wido en Liesbeth, bedankt voor jullie steun. En dan het thuisfront.
Remco, jij bent de liefste. Familie en schoonfamilie, soms was het wat ingewikkeld
om uit te leggen waar ik nu precies mijn dagen mee vul. Het is fijn dat jullie
geïnteresseerd zijn en soms zelfs proberen om mijn artikelen te lezen. Famkes en
oud-studiegenoten, ook jullie zijn vast blij met de Nederlandse samenvatting die er
nu ligt ;) Laten we daar binnenkort het glas op heffen. Anja, super dat jij de voorkant
van dit proefschrift wilde maken. En dan tot slot, Jelmer, Sinne, Anne, Tijs, Niek en
Fiene krijgen allemaal een dikke zoen.
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