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ABSTRACT 
To optimally inform counselees about their and their relatives’ risks, 
information about lifestyle risk factors, e.g. physical activity and alcohol 
consumption, might be discussed in breast cancer genetic counselling. This 
study explored whether lifestyle was discussed, on whose initiative, whether 
information and/or advice was given, and whether discussion of lifestyle was 
related to counselees’ characteristics and their causal attributions. First and 
follow-up consultations with 192 consecutive counselees for breast cancer 
genetic counselling were videotaped and coded for discussion of lifestyle topics. 
Counselees completed web-based questionnaires before the initial and after the 
final consultation. With 52 (27 %) counselees lifestyle was discussed, either in 
the first, or the final consultation, or both. Counselees mostly raised the topic 
(60 %). Counsellors provided information about lifestyle risk factors to 19 % 
and lifestyle advice to 6 % of the counselees. Discussion of lifestyle was not 
associated with counselees’ characteristics or causal attributions. Post-
counselling, more affected counselees considered lifestyle as a cause of their 
breast cancer (29 %) compared to pre-counselling (15 %; p = 0.003). 
Information and advice about lifestyle risk factors was infrequently provided, 
both with breast cancer unaffected and affected counselees and with those who 
did and did not consider their lifestyle as a cause of their breast cancer. 
Modifiable lifestyle factors could be discussed more frequently to optimally 
inform counselees about possible ways to reduce their risk. Counsellors should 
be educated about effects of lifestyle and research should be conducted on how 
to best integrate lifestyle information in breast cancer genetic counselling. 
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INTRODUCTION 
Genetic counselling is available for individuals with a (family) history of breast 
cancer (BC) who wish to learn about their own or their relatives’ risk to develop BC 
(again). BC genetic counselling aims to help counselees to make well informed 
decisions about surveillance and to increase feelings of personal control [1]. The 
most important motives for women with a family history of BC to attend BC genetic 
counselling are to receive information about their risk, about 
early detection and about how to prevent BC [2–4]. Counsellors provide surveillance 
advice and discuss possibilities for prophylactic surgery if indicated [5]. 
As BC is a multifactorial disease, both genetic and non- genetic factors are involved 
in its development [6]. Mutations in known high-risk genes (BRCA1/2), account for 
less than 5–10 % of BC in the general population [7, 8]. Around 
27 % of female BCs are thought to be linked to lifestyle and environmental factors 
[9]. Lifestyle factors like exercise and weight control currently are among the few 
modifiable risk factors which give women the opportunity to reduce the risk of BC 
[10]. Among women from the general population, moderate physical exercise is 
associated with a decrease in BC risk of 20–40 % [11–13] and a high BMI is 
associated with a significant increase in post-menopausal risk [12, 14]. Current use 
of oral contraceptives slightly increases the risk of BC with a relative risk of 1.30 
[15], but decreases the lifetime risk of ovarian cancer. Alcohol use increases the 
relative risk with 7 % per glass a day [16]. Breastfeeding confers a protective effect 
of 4 % decrease per year breast feeding [17]. With regard to diet, saturated fat intake 
might slightly increase risks, but research has been too limited to draw a conclusion 
[10, 14]. Smoking has little or no independent effect on BC risk [16]. The few 
studies that have appeared yet on the influence of lifestyle on BC risk among women 
at increased risk [18] or with a BRCA1/2 gene mutation indicate that a healthy 
lifestyle was associated with older age at onset and lower lifetime risks [19–25]. 
Among BC genetic counselees there is confusion and uncertainty about the 
associations between health behaviours and BC risk [26, 27]. Understanding how 
risk factors are linked to the disease might give them a feeling of control over the 
disease [28] and may motivate them to make well- informed decisions about health 
behaviours [29]. It is unknown whether counsellors provide information about the 
protective effect of a healthy lifestyle. The influence of lifestyle could be discussed 
to optimally inform counselees about their own and their relatives’ risks, especially if 
they feel the need to do something to reduce their risk. 
The UK familial BC guideline states that BC genetic counselling is an opportunity 
for a woman to better under- stand the contribution of family history and lifestyle 
con- cerning her risk of BC. Furthermore, it states that all women should receive 
information about lifestyle risk factors, such as diet and alcohol [29]. The USA BC 
risk reduction guideline also includes discussion of lifestyle risk factors (alcohol, 
exercise and weight control) and recommends that risk reduction options, amongst 
others lifestyle changes, should be discussed in a shared decision making 
environment [30]. The Australian guideline for advice about familial aspects of BC 
includes discussion of modifiable risk factors, such as adult weight gain, diet and 
alcohol [31]. The Dutch BC guidelines do not include a recommendation to provide 
information about lifestyle risk factors except for the notion that women from 
BRCA1/2 families may consider other contraception than oral contraceptives [5, 32]. 
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To explore lifestyle discussion in BC genetic counsel- ling, this study aims to answer 
three research questions: 

1. .How often are lifestyle risk factors (i.e. physical activity, diet, 
alcohol, smoking, contraceptives and breast feeding) discussed in BC 
genetic counselling, either as information or advice and on whose 
initiative was the topic raised? 

2. .What is the association between lifestyle discussion and counselees’ 
age, having children, disease status, education and BC risk and (for 
BC affected counselees only) with their attributions of the cause of 
their disease? 

3. .What are the pre to post-counselling changes in affected counselees’ 
attributions regarding lifestyle and heredity as causes of their BC and 
are these influenced by whether lifestyle was discussed? 

 
Given the absence of lifestyle topics in the Dutch BC guideline, we expect that 
lifestyle advice will not frequently be provided. We expect that if lifestyle is 
discussed this is mostly on the counselees’ initiative, because some counselees may 
perceive their lifestyle as a possible cause of their own or their relatives’ BC [33]. 
Initiation of discussion on lifestyle factors by counselees and the possibility to alter it 
might give them a feeling of control; this may be especially true for unaffected 
counselees [26]. Possibly, lifestyle is less often discussed with BC affected 
counselees because counsellors are afraid to induce feelings of guilt for the disease 
[34]. If lifestyle is not discussed then no changes in counselees’ causal lifestyle 
attributions for BC are expected. 

METHODS 
The present study was conducted as part of a larger study on BC genetic counselling 
at the department of Medical Genetics of the University Medical Centre Utrecht. The 
procedure was described earlier [35]. The study was approved by the medical ethical 
committee of the hospital. All BC genetic counselees were approached for 
participation from February 2008 to April 2010. Female adult counselees who were 
the first of their (first degree) family to seek BC genetic counselling were included. 
Counselees were ineligible when a BRCA1/2 gene mutation was already identified in 
a relative or if they lacked internet access (n = 24). All consecutive eligible 
counselees (n = 336) received information about the study and 197 participated 
(response rate 58.6 %). Half of the decliners indicated a reason (n = 70; 50.4 %), 
most did not want to participate because consultations were videotaped (n = 46). 
There were no significant differences between respondents and non-respondents in 
age and disease history. All fourteen BC genetic counsellors participated and 
recorded their consultations with 4–29 counselees. Three were clinical geneticists, 
five were residents and six were genetic counsellors (three in training). 
 

Videotaped consultations 
 
The consultations were recorded with the camera directed at the counsellor. Due to a 
logistic or technical failure five first consultations were not videotaped and these 
counselees were excluded from all analyses, resulting in 192 counselees. All 
counselees had an initial consultation and almost half of counselees (94) had a 
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follow-up consultation 3–6 months later. Six counselees had a second consultation 
before their final consultation, this intermediate consultation was not taken into 
account. All first and final consultations were coded by research assistants for 
discussion of lifestyle (yes/no), who had raised the topic of lifestyle for the first time 
(counsellor/counselee) and which topics were addressed (physical activity, diet, 
alcohol, smoking, contraceptives and breastfeeding or lifestyle in general). 
Additionally, we defined whether the communication style of the counsellor was 
advisory, e.g. ‘you could consider drinking less alcohol’ and/or informative e.g. 
‘drinking alcohol may increase the risk of BC’ or neither. We fol- lowed the 
definition of information and advice of the Roter Interaction Analysis System (RIAS) 
[36] which considers utterances as information even if the counsellor said that there 
was a lack of evidence about the relation between lifestyle and BC risk. The first 
consultations were coded by two coders and the final consultations were coded by 
two other coders. Thirteen percent of the first consultations and 
7 % of the final consultations were coded by both coders. Interrater agreement in the 
first consultations was 80.0 % for whether lifestyle was discussed, 64.7 % for 
whether the counsellor provided information and 70.6 % for whether he/she provided 
advice. Interrater agreement in the final consultations was 85.7 % for whether 
lifestyle was dis- cussed and 100 % for whether information and/or advice were 
given. Additionally, for the first consultations a short summary of what was 
discussed concerning lifestyle was written by the coders. Because of the relatively 
low (64.7 %) agreement on whether information was provided in the first 
consultations, all information codes in these consultations were checked based on the 
summary. 
 

Counselee questionnaires 
 
Counselees completed a web-based questionnaire before the initial consultation and 
after the final consultation. Age, whether counselees had children and educational 
attainments were collected in the first questionnaire. All but the latter were derived 
from the medical file if missing. Causal attributions for developing BC were assessed 
in BC affected counselees in both questionnaires with items from The Revised 
Illness Perception Questionnaire (IPQ-R) [37]. The question concerning causal 
attributions of the IPQ-R was focused on breast cancer as performed by Van 
Oostrom et al. [38]. This question was: ‘‘What is according to you the cause of your 
breast cancer?’’. All 18 items of the validated Dutch IPQ-R were included. These 
items were amongst others: ‘heredity, it’s in the family’, ‘diet or eating habits’, 
‘alcohol’ and ‘smoking’. Items were completed on a Likert scale (1 = totally disagree 
to 5 = totally agree). Items were recoded to (totally) disagree or no opinion (0) and 
(totally) agree (1). One variable was created for whether at least one of the variables 
alcohol, smoking or diet was seen as a cause. 
 

Counsellor questionnaire and medical files 
 
In a questionnaire after the final consultation, counsellors filled in the lifetime risk of 
developing BC for BC unaffected counselees as estimated with Claus tables and the 
Claus extended formula as integrated in the Dutch guide- lines [39] on a scale from 0 
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to 100 %. This estimate was extracted from the medical file if missing or if revised 
after the final visit. For affected counselees, the lifetime risk for the first degree 
female relatives (daughters, sisters, mother) to develop BC was assessed on a similar 
scale. The disease status, referral pathway and whether there was an indication for 
DNA-testing were derived from the medical file. The latter was unclear in the 
medical file of three counselees and was therefore based on what the counsellor had 
filled in on the questionnaire. 
 

Data analyses 
 
Analyses were conducted with Stata 12. Descriptive statistics were used to answer 
the first research question. With regard to the second research question, v2 tests were 
con- ducted for bivariate comparisons. Furthermore, multilevel logistic regression 
analyses were performed with discussion of lifestyle (yes/no) as dependent variable 
for BC affected and unaffected counselees separately. Independent variables were 
age, having children, education and lifetime risk of BC for the counselee. Because 
the risk to develop BC again was usually not discussed with BC affected counselees, 
for analyses with this group the risk for female first degree relatives (FDR) was used. 
For affected counselees an additional variable reflected whether at least one of the 
variables alcohol, smoking and diet or heredity was seen as cause of their BC 
(yes/no). For the third research question, a Chi squared test was conducted to 
compare the pre- and post counselling causal lifestyle attribution. To check whether 
the discussion of lifestyle was associated to the post counselling causal lifestyle 
attribution, a multi- level logistic regression was performed with the post- 
counselling causal attribution as dependent and the base- line causal attribution, 
lifestyle discussion (yes/no) and the BC risk for female FDR as independent 
variables. The multilevel logistic regression analyses were conducted with random 
intercept at the counsellor level (xtlogit). A multilevel model was chosen because 
counselees were nested within counsellors. Counselees were grouped based on who 
the counsellor of their first consultation was and the final consultations were mostly 
performed by the same counsellor (n = 88 of 94). The variance at the counsellor level 
on whether lifestyle was discussed was small (ICC = 3 %). 

RESULTS 
The mean lifetime BC risk for counselees unaffected with BC was 18.4 % (Table 1). 
55 % of the BC unaffected counselees were at lower than 20 % lifetime BC risk as 
estimated by the counsellor (not in table). Because the risk to develop BC again was 
not always discussed with BC affected counselees, for this group the lifetime risk for 
female FDR is given (mean = 20.9 %). For 45 % of the BC affected counselees the 
risk for their FDR was estimated as lower than 20 %. For 78.7 % of the counselees 
there was an indication for DNA-testing for themselves or a relative. DNA-test 
results revealed that seven counselees were BRCA1/2 carrier (all affected with BC at 
first consultation) and three counselees had a relative who was a carrier and they 
consequently received higher BC risk estimations. For other counselees no BRCA1/2 
mutation was detected and their risk estimations were based on the personal medical 
and cancer family history. 
With 52 (27.1 %) of the counselees lifestyle risk factors were discussed, either in the 
first (n = 42) or the final consultation (n = 14) or in both (n = 4; Table 2). With 
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counselees who had more than one consultation (n = 94), lifestyle was not 
significantly more often discussed in their first compared to their final consultation 
(χ2 = 0.71; p = 0.40). Counselees initiated the topic of lifestyle in a majority of cases 
(59.6 %; Table 2). When lifestyle was discussed, the counsellor had most often 
provided information about lifestyle risk factors (36;18.8 %) and less often advice 
about what lifestyle behaviours are protective or harmful (11;6 %). With 14 
counselees (7 %) the topic of lifestyle was raised but neither information nor advice 
were given by the counsellor. In these cases the counsellor for example asked if a 
relative with lung cancer had smoked when relevant for the estimation of whether 
cancer in the family was hereditary. In few other cases (n < 5) the counselee initiated 
the topic of lifestyle and the counsellor did not further address this topic. When 
lifestyle was addressed, on average 1.4 (SD = 0.97) lifestyle risk factors were 
discussed. Smoking, diet and the use of contraceptives were discussed most often. 
Information was often phrased very general, e.g.: ‘I cannot give you specific lifestyle 
recommendations’, and often did not reflect evidence regarding lifestyle risk factors, 
e.g.: ‘There is no evidence for a relationship between lifestyle and BC’. Counsellors’ 
advice was mostly a general recommendation for a healthy lifestyle, such as the 
advice to eat healthy. 
There were no significant associations between discussion of lifestyle risk factors 
and counselees’ disease status (χ2 = 0.38; p = 0.54). Table 3 shows that lifestyle 
discussion was also not associated with counselee characteristics, such as BC risk. 
Also, lifestyle discussion with BC affected counselees was unrelated to their 
perception of lifestyle factors as a cause of their BC. Lifestyle was dis- cussed with 
four of the 11 counselees who considered lifestyle as a cause of their BC and this 
was not significantly more often than with other counselees (OR = 2.16; p = 0.32). 
These four counselees initiated the lifestyle discussion themselves. 
Table 4 shows the causal attributions of BC affected counselees. Pre-counselling few 
counselees considered life- style factors as a cause for their disease (14.9 %), with 
diet as the most often mentioned factor. Post-counselling, a higher percentage of 
counselees (28.8 %) considered lifestyle as a cause than pre-counselling (χ2 = 8.97; p 
= 0.003). Three out of the seven BRCA1/2 carriers considered lifestyle as one of the 
causes of their BC, both pre and post-counselling (Table 4). Post-counselling, all 
mutation carriers correctly considered heredity as a cause of their BC. 
Table 5 shows that whether counselees regarded life- style as a cause post-
counselling was not related to whether lifestyle was actually discussed during 
counselling (OR = 0.73; p = 0.67). The BC risk for FDR, which is communicated 
during counselling of BC affected counse- lees and indicates whether genetic factors 
may play a role, was a significant predictor of whether counselees thought that their 
BC was caused by hereditary factors (OR = 1.30; p = 0.01). 

DISCUSSION 
In this study we found that lifestyle behaviours were discussed with a quarter of 
counselees during BC genetic counselling and this was mostly initiated by the 
counselee. Brief general information about lifestyle risk factors for BC was given to 
less than 20 % of the counselees. Discussion of lifestyle often concerned smoking or 
diet, whereas these factors are not convincingly related to BC risk [10, 16]. Physical 
activity and alcohol consumption were less often discussed, while these are proven to 
influence BC risks. These findings confirm results from an Australian observational 
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study among a similar study population [40]. Additionally, our study suggests that 
lifestyle advice is rarely given and that counselee characteristics, such as BC risk, 
disease status, age and educational level, were not associated to whether lifestyle was 
discussed. Among counselees affected with BC, lifestyle risk factors were not more 
often discussed with counselees who considered their lifestyle as a cause of their BC 
than with those who did not indicate lifestyle as a cause of their BC. 

[TABLE 1] 
The active role of the counselee in raising the topic of 
lifestyle is exceptional given the counsellors’ verbal dominance that has been 
consistently reported in BC genetic counselling studies [41, 42]. This may indicate 
that a larger number of counselees would have liked to address lifestyle, but did not 
see an opportunity to raise the topic. The observed lack of association between 
provision of lifestyle information and counselees’ causal attribution extends findings 
of prior studies of BC genetic counselling that reported a lack of tailoring to 
counselees’ needs and characteristics [41, 42]. Even though lifestyle was not 
routinely discussed with any subgroup of counselees considered, post-counselling 
more affected counselees considered lifestyle as a cause of BC than pre-counselling; 
this was unrelated to whether lifestyle was discussed. Other information sources than 
the genetic counselor, such as media, family, friends and other health care providers 
might have suggested lifestyle as an alternative cause for breast cancer. Possibly, 
counselees have concluded that if their BC is not primarily caused by genetic factors, 
as was indicated by the genetic counselling results for most counselees, other factors, 
like lifestyle risk factors, must have contributed to their disease. 

[TABLE 2] [TABLE 3] 
Furthermore, it seems that lifestyle is less frequently 
discussed in Dutch than in Australian BC genetic counselling and this might be due 
to the absence of lifestyle risk information in Dutch guidelines. In Australian first 
consultations information about health-protective behaviours was provided in almost 
half of the consultations and this was guided by the national guideline [40]. A 
comparison with BC genetic counselling in the USA is not possible as the frequency 
of lifestyle information was not reported in process studies [43–45]. However, based 
on the comparison with the Australian consultations [40], information about lifestyle 
risk factors in the national guidelines seems to be a prerequisite for having this 
information covered. And even given the inclusion of lifestyle in the Australian 
guideline, Australian counsellors and medical specialists (n = 17) felt that there was 
lack of evidence regarding the influence of lifestyle factors on BC risk and on the 
inter- action between genetic risk factors and lifestyle behaviours on the risk of BC 
[34]. Similarly, the Dutch genetic counsellors and clinical geneticists of the 
department of the current research seemed to be unaware of the evidence for a 
relation between lifestyle and BC [46]. Thus, inclusion of recent evidence for a 
relation between lifestyle and BC in the guideline and training of counsellors in the 
latest evi- dence could increase the frequency of lifestyle discussion. 

[TABLE 4] [TABLE 5] 
 

http://www.nivel.eu/


Albada, A., Vernooij, M., Osch, L. van, Pijpe, A., Dulmen, S. van, Ausems, M.G.E.M. Does and 
should breast cancer genetic counselling include lifestyle advice? Familial Cancer: 2014, 13(1), 
35-44 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

This is the first study that videotaped and coded the communication of lifestyle risk 
factors in the first and final consultations of BC genetic counselling. Other studies 
about lifestyle discussion were based on focus groups with counselees [2] or 
counsellors [34] or were limited to recordings of only the first consultations [40]. 
One of the limitations of our study is that it only involved one clinical genetic centre. 
However, as all clinical genetic centres in the Netherlands follow the Dutch BC 
guideline [5, 32], no substantial differences between centres are expected. Sec- 
ondly, causal attributions were only assessed with BC affected counselees because 
the illness perception questionnaire focuses on the patient’s own illness. Future 
research should assess how unaffected counselees perceive the relationship between 
risk factors and BC. Also, the use of oral contraceptives and physical activity were 
not included in the widely used illness perception questionnaire [37], but should be 
included in future research. Finally, associations between whether the counsellor had 
given lifestyle advice and counselee characteristics could not be explored because of 
the low frequency of advices. 
Based on the results of our study we recommend a debate amongst clinical 
geneticists and genetic counsellors on how to best incorporate information on 
lifestyle factors in BC genetic counselling. This advice applies to countries where 
lifestyle counselling is not included in guidelines, such as the Netherlands, but also to 
countries where guidelines include the recommendation to provide lifestyle risk 
information, but practice shows otherwise, such as Australia [40]. As the majority of 
counselees have high expectations to be told how to prevent BC [3, 4] and the 
success of genetic counselling depends on the accuracy to meet counselees’ 
expectations [47, 48], it seems important to discuss protective lifestyle behaviours. 
Our recommendation is for counsellors to provide lifestyle information preferably 
with all counselees. Lifestyle advice should be provided if counselees feel the need 
for something to do in the hope of reducing their risk. It is also an opportunity to 
clarify that the influence of lifestyle factors are relatively small and are not the sole 
contributor of developing BC in an individual. This may alleviate feelings of guilt for 
one’s own disease. However, if a counselee is already over- whelmed with the 
amount of genetics information [45] adding the lifestyle topic might not be 
appropriate or could be postponed to the follow-up consultation. 
Before national guidelines can be updated to prescribe when to raise the topic of 
lifestyle, further research is needed to clarify how lifestyle information could be best 
integrated in BC genetic counselling. While holding on to the core values of 
providing balanced information and refraining from imposing values [49], 
information about the impact of modifiable lifestyle factors could be given to 
counselees to decide whether they would consider changing aspects of their lifestyle. 
We suggest that motivational interviewing techniques could be used to explore 
counselees’ attitudes towards a healthy lifestyle and to discuss whether the counselee 
is ready to change her health behaviour. Motivational interviewing aims to help 
counselees to explore and resolve ambivalence between their attitudes, intentions and 
behaviour while promoting the autonomy of decision making [50]. Therefore, these 
techniques might be useful for genetic counselling to discuss lifestyle risk factors in a 
nondirective and counselee centred manner. Further study should show whether a 
training for counsellors in these skills indeed provides them with sufficient tools to 
discuss lifestyle. 
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