
 
Meulenkamp, T.M., Gevers, S.K., Bovenberg, J.A., Koppelman, G.H., Hylckama Vlieg, A. van, Smets, E.M.A. 

Communication of biobanks’ research results: what do (potential) participants want? American Journal of 
Medical Genetics: Part A: 2010, 152A(10), 2482-2492 

 

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

Postprint Version 1.0 
Journal website http://dx.doi.org/10.1002/ajmg.a.33617  
Pubmed link http://www.ncbi.nlm.nih.gov/pubmed/20799322  
DOI 10.1002/ajmg.a.33617 

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

Communication of Biobanks’ Research Results: What Do 
(Potential) Participants Want?   
 

TINEKE M. MEULENKAMP,1 SJEF K. GEVERS,2 JASPER A. BOVENBERG,2 GERARD H. KOPPELMAN,3 ASTRID 
VAN HYLCKAMA VLIEG,4 AND ELLEN M.A. SMETS1*  

 
1Department of Medical Psychology, Academic Medical Center/University of Amsterdam, Amsterdam, the 

Netherlands  
2Department of Social Medicine, Academic Medical Center/University of Amsterdam, Amsterdam, the 

Netherlands  
3Department of Paediatric Pulmonology and Paediatric Allergology, Beatrix Children’s Hospital, University 

Medical Center Groningen, University of Groningen, Groningen, the Netherlands  
4Department of Clinical Epidemiology, Leiden University Medical Center, Leiden, the Netherlands   
 

The aim of this study was to investigate (potential) research participants’ (a) information 
preferences with regard to receiving biobanks’ genetic research results, and (b) attitudes 
towards the duties of researchers to communicate research results.Atotal group of 1,678 was 
analyzed, consisting of a sample of the general Dutch population (N=1,163) and patients with 
asthma, rhinitis, and thrombosis (N=515) who completed a survey including six fictitious 
genetic research results each presented as aggregate and individual result, varied for treatability 
and kind of disease. Five questions assessed attitudes towards researchers’ duties to 
communicate research results. Additionally, background characteristics were measured. A 
majority of the respondents wanted to receive aggregate results as well as individual results. A 
small majority (59%) held the view that researchers should communicate individual results 
with no health consequences. One third agreed with an information duty only when treatment 
is available. A preference for individual results and an attitude in favor of communicating 
results were both associated with belonging to the general Dutch population rather than being a 
patient, wanting to learn about own health as the reason for biobankparticipation, a monitoring 
coping style, a general desire for health information, perceived meaningfulness of genetic 
information and no anticipated anxiousness. A sizable majority of respondents showed a high 
information preference for individual results, even when it is unclear that treatment is 
available. Fewer were of the opinion that researchers should make this possible. For their 
communication policy biobanks should take notice of (potential) participants’ high information 
preferences and expectations. _ 2010 Wiley-Liss, Inc. Key words: information preference; 
biobank; disclosing results  

 

INTRODUCTION  
One of the challenges in the post-genomics era is the research on common complex disorders. This 

research is aided by biobanks, organized collections of biological samples and associated data, that differ in 
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scope from small collections in academic or hospital settings to large-scale national repositories [Cambon-
Thomsen, 2004]. Biobanks yield many different research results. To what extent research participants need 
to be informed about research results and to what extent researchers have a duty to communicate such 
information is the subject of much debate [e.g., Knoppers et al., 2006; Ravitsky and Wilfond, 2006; Wolf et 
al., 2008; Bovenberg et al., 2009]. Biobanks may generate results at various stages: results of the initial 
health measurements at enrollment (e.g., blood pressure, cholesterol); results of biochemical measurements 
of the samples taken (e.g., liver functioning and genetic tests) and, finally, research results on the relation 
between genes, environment, and illnesses. The latter can be aggregate research results, representing 
synthesized data and conclusions drawn from groups of research participants, or individual research results, 
representing distinct items of data collected from or about individual participants [Shalowitz and Miller, 
2005]. Aggregate results can be interpreted as personally relevant by participants [Miller et al., 2008]. 
There may be unexpected, incidental, findings, that is, findings that are discovered in the course of 
conducting the research but which are beyond the aims of the study in question [Wolf et al., 2008]. Several 
authors conclude that researchers in general have the ethical or moral duty to communicate the so called 
aggregate research results to the participants [Beskow et al., 2001; Partridge and Winer, 2002; Fernandez et 
al., 2003]. However, it has been argued that decisions about the communication of individual research 
results of biobanking should be based upon a case-by-case approach. Whether individual research results 
should be communicated is dependent on the analytical validity (accuracy and reliability of the DNA 
variant determination), clinical utility (the result leads to improved participants’ well-being), context of the 
study (e.g., the availability of the right person to communicate results, alternative access to results, costs 
involved, relationship between the researcher and participants, expectations raised by the biobank), and 
potential negative financial impact on the participant (i.e., insurance) [Knoppers et al., 2006; Ravitsky and 
Wilfond, 2006; Bovenberg et al., 2009]. Though the communication policy is clear for research results with 
evident health implications for a participant, expected or unexpected, biobanks ordinary yield many 
research results with less evident significance for health but which might be experienced as relevant by an 
individual. Predictions can already be made for small groups of people with a somewhat higher or lower 
chance than the average population, for instance concerning the risk of developing type II diabetes [van 
Ommen and Cornel, 2008]. However, we are steps removed from clinical applications of genome wide 
association studies [Pearson and Manolio, 2008], though results of these studies may contribute to 
establishing a risk profile when multiple genetic risk factors are combined with known predictive factors 
such as family history, which holds promise for clinical application, for instance for asthma [Koppelman et 
al., 2008]. Many biobanks have the policy to communicate only results of measurements taken at 
enrollment and incidental findings with high clinical significance. Other research results are not 
communicated for reasons including (a) that most research findings involving biobanks are aggregate 
findings of an exploratory nature, with little or no analytical validity or clinical utility for the individual 
concerned, (b) the costs, competence, and complexity involved in proper reporting to individuals, and (c) 
that these findings are difficult to be linked to identifiable participants [Beskow et al., 2001; Knoppers et 
al., 2006; Cambon-Thomsen et al., 2007; Boggio, 2008]. The question is whether the existing policy will 
hold for the future. As participants take part in a biobank for a long time, continuously providing the 
biobank with new health information, they may expect something in return. Moreover, the accumulation of 
data and new technologies may lead to new research results with, eventually, clinical significance. For the 
continuing discussion on the issue of the communication of individual research results to participants of 
biobanks, it is important to know the opinion of (potential) participants. In a study by Murphy et al. [2008] 
focus groups revealed a strong desire of potential participants to be able to access individual research 
results of a biobank. A review including 28 empirical studies concerning communication of research results 
(7 of which concerned genetics research) found that a median of 90% (range 20–100%) of participants 
wished to receive any study results [Shalowitz and Miller, 2008]. Only few of the studies focused on the 
communication of research results of biobanks and few give insight in the factors that influence information 
preference in receiving results. We therefore conducted a study with the aim to investigate the (potential) 
research participants’ information preferences with regard to receiving various kinds of biobanks’ research 
results and the background characteristics that affect information preferences. We investigated the research 
question in the general Dutch population as well as in patients who participated in genetic research. We also 
investigated the opinion of (potential) participants about the duty of researchers to communicate research 
results and the background characteristics that are associated with this opinion.  
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METHODS  

Participants and Procedure  
The study-design involved a cross-sectional survey, which was sent to a sample of the general Dutch 

population and to patients. For the sample of the general Dutch population, the Dutch Health Consumer 
Panel of the Netherlands Institute for Health Services Research (NIVEL) was used. This panel is 
representative for the Dutch adult population regarding age and sex [de Jong et al., 2008; www.nivel.nl] 
and represented in our study potential research participants. Patients were recruited via two family studies 
on asthma and one family study on rhinitis, including only probands, of the University Medical Center 
Groningen(UMCG) [Jongepier et al., 2005; Postma et al., 2005; Reijmerink et al., 2008]. Additionally, 
patients with arm-thrombosiswere recruited from theMEGAstudy at the Leiden University Medical Center 
(LUMC), including some patients with venous thrombosis of the THE-VTE-study [Rosendaal et al., 2007; 
Flinterman et al., 2008]. All patients had previously given consent to donate blood or saliva samples for 
long-term scientific research on the relation between genes and disease. They were informed that they 
would not receive research results on an individual level, with the exception of the measurements at the 
enrolment. However, they were informed they would receive aggregate research results, which actually has 
been done by means of meetings (UMCG) and/ or newsletters (LUMC, UMCG). Participants of the Dutch 
Health Consumer Panel received our survey via the NIVEL, patients via the respective departments of the 
UMCG and LUMC. Patients’ surveys were accompanied by an invitation letter of the principal investigator 
responsible for the biobank study in which they were enrolled. A reminder letter was sent 2 weeks later. 
The Medical Ethics Committees (MEC) of the Academical Centers provided an exemption for the study to 
seek formal approval.  
 

MEASURES  
To develop the survey we carried out two focus group interviews with healthy individuals (N=9) and with 

patients (N=7). We also interviewed researchers (N=11) who were project-leader of a biobank, including 
small collections in academic hospitals and large-scale repositories. The interviews aimed to detect issues 
relevant for the communication of biobank research results and to learn the level of understanding about 
these issues. The survey comprised questions regarding respondents’ (a) information preferences in 
receiving aggregate and individual research results, (b) attitudes towards the duty of researchers to 
communicate such research results, and (c) background characteristics. Most questions were formulated as 
statements with a fivepoint response scale assessing respondents’ degree of agreement.An initial version of 
the survey was piloted with eight persons. Information preferences for receiving research resultswere 
assessed using six aggregate fictitious research results related to genes (see for the items in Table II). 
Respondents were instructed to fill in the questions assuming they would contribute to a biobank, described 
as ‘‘long-lasting health research on genes and environment.’’ The results were formulated as ‘‘chance-
results,’’ e.g., ‘‘research shows that people who have a specific mutation in their genes have a somewhat 
higher chance of getting stomach cancer than people who do not have this mutation.’’ It was explained that 
‘‘a somewhat higher chance’’ meant a chance that is 1–5% higher. No further explanation was given about 
the interpretation of these chances. The six fictitious results were formulated such that they addressed the 
relation between a genemutation and (1) a heightened chance of getting a disease, varied for the possibility 
of treatment to lower this chance, (2) a heightened chance that a specific medication would work well, 
varied for the situation that one had the disease or not, and (3) the heightened chance of a worse course of a 
disease, also varied for the situation that one had the disease or not. To also vary the seriousness of the 
consequences, all six results related to stomach cancer (serious consequences) and to high blood pressure 
(less serious consequences), respectively. For the patients, results also addressed their own disease (asthma, 
rhinitis, or thrombosis). Following the presentation of each fictitious result, respondents were first asked to 
indicate if they would like to be informed about the aggregate result, described as ‘‘I would like to receive 
this general information’’ (referred as the ‘‘aggregate result’’). Secondly, they were asked to indicate 
whether they wanted the result individualized, described as ‘‘I would like to be informedif I have the 
mutation in the gene’’ (referred as the ‘‘individual result’’). Both questions had a five-point scale 
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(definitely not (1), definitely yes (5)). All scores regarding the respondents’ preference for aggregate results 
were summed. Subsequently, a mean score for the scale ‘‘aggregate results’’ was calculated (six items, 
Cronbach’s a=0.96, range 1–5). The same procedure was followed for the items concerning respondents’ 
preference to know their carrier status, resulting in a scale ‘‘individual results’’ (12 items, Cronbach’s 
a=0.97, range 1–5). We made subscales measuring information preferences for results varying in 
availability of treatment, whether one had the disease or not and seriousness of the consequences (see Table 
II). All subscales had satisfactory internal consistencies as indicated by Cronbach’s alpha of 0.89 or higher. 
We asked respondents how they would like to be informed about the aggregate results and by whom they 
would like to be informed about the individual results, using fixed responses. Attitudes on the duty of 
researchers tocommunicate research results were assessed using five items (see Table III). Item scores were 
summed and a mean score was calculated for ‘‘attitudes on researchers’ duties’’ (Cronbach’s a=0.72, range 
1–5). The higher the score, the more respondents believed that researchers ought to communicate various 
kinds of biobank research results. Background characteristics: The following sociodemographic variables 
were assessed: age, sex, having children, level of education, ethnicity, religiousness, employment in 
healthcare, being involved with genetics or biotechnology, and chronic illness. We measured respondents’ 
perceived general health: ‘‘how would you describe your general health?’’ (very well (1), bad (5)) and the 
degree that they were bothered by their illness ((1) not at all, very much (7)). A scale about health-related 
lifestyle was used including six questions with a five-point response scale: consciousness of health, 
importance of good health, the degree of concern with health, doing something healthy on a daily basis, 
eating as healthy as possible, exercising as much as possible [Pin, 2009] (Cronbach’s a=0.88, range 6–30). 
Participants of the Dutch Health Care Consumer Panel were asked whether they or a family member had 
been genetically tested, whether they had contributed to a biobank in the past or would be willing to do so 
in the future (yes, no, do not know yet) and their reason for (future) contribution. Patients received the latter 
question as well. Answers included ‘‘altruistic’’ reasons (two items), to obtain ‘‘health and treatment 
information’’ for themselves or family members (two items), and ‘‘because the researcher asks me’’ (one 
item) (see for the items in Table V). The following psychological characteristics were assessed. To measure 
the respondents’ tendency to actively search for medical information, the short version of the monitoring 
scale of the Threatening Medical Situations Inventory (TMSI) was used [van Zuuren et al., 1996; Ong et 
al., 1999]. It consists of descriptions of two threatening medical situations (‘‘vague suspicious 
headachecomplaints’’ and ‘‘choosing for uncertain heart surgery’’). Respondents had to answer on a 
fivepoint Likert scale to what degree they will be: (a) looking for information within the threatening 
situation; (b) going deeply into the situation by reading it out; and (c) getting information about the 
situation from other doctors, patients, or organizations (6 items, Cronbach’s a=0.79). Total scores were 
summed up (range 6–30), higher scores indicated a higher tendency to actively search for information in 
case of medical threat. Respondents’ general preference for information about illnesses and treatment 
(‘‘how much do you want to know in general about illnesses and treatment?’’) was measured with a Likert 
scale from 0 (as little as possible) till 10 (as precise as possible) [Cassileth et al., 1980]. To measure 
respondents’ general trust in doctors we used an adapted short version of the WakeForest Physician Scale 
[Dugan et al., 2005; Franssen et al., 2009]. Respondents indicated how much faith they had in physicians in 
general when it comes to (a) putting their patients’ interests first, (b) being precise and careful, (c) 
decisionmaking about medical treatment, (d) informing their patients honestly, and (e) their overall 
conclusion about their trust in physicians. Answers ranged from ‘‘totally disagree’’ (1) to ‘‘totally agree’’ 
(5). Scores were summed up with higher scores indicating higher trust (Cronbach’s a=0.82). Finally, we 
asked for respondents’ perception of: (a) ownership regarding their blood after donation to a biobank, (b) 
privacywhen information on gene mutation becomes available, (c) consequences of disclosure of carrier 
status for insurance, (d) the possible meaningfulness of results on gene mutation for the health of family or 
children, and (e) anticipated anxiety upon receiving results regarding gene mutation (see for the items in 
Table V). These topics had emerged from the focus groups as relevant for the communication of research 
results.   
 

[TABLE 1]   
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Statistical Analysis  
Sample characteristics of participants of the Dutch Health Care Consumer Panel and patients were 

compared using t-tests and chisquared tests. The data of the two groups were combined for subsequent 
analyses. Differences between scores on the subscales concerning information preferences were tested 
using pairedsamples t-tests. The influence of background characteristics on the scores for the scales 
‘‘individual results’’ and ‘‘attitudes on researchers’’ duties were investigated using regression analysis. 
Belonging to the group of the Dutch Health Care Consumer Panel or patients was treated as a background 
characteristic. Variables that were significant at P<0.025 and sociodemographic variables (sex, age, and 
education) were taken into a multiple linear regression model simultaneously (method ENTER). Variables 
with P-value >0.05 were removed one by one, sociodemographic variables were left in the analyses. Finally 
non-significant sociodemographic variables were removed and variables that were significant at P<0.05 
remained. The statistical program SPSS 15.0 for Windows was used for the analyses.  

 

RESULTS  

Sample Characteristics  
The total sample comprised 1,678 respondents: 1,163 participants of the Dutch Health Care Consumer 

Panel (response 78%) and 515 patients (response 53%) returned the survey. Sample characteristics are 
presented in Table I. Participants of the panel were older and more often religious than patients (P<0.001). 
Responding participants of the panel were older (m=55.7) than nonresponding participants of the panel 
(m=49.8) (P<0.001). No such non-response analyses could be performed for the patient group.  

 

INFORMATION PREFERENCES  

Preference for aggregate results.  
For the individual items comprising the ‘‘aggregate results’’ scale (m=4.0, s.d.=1.09), a majority of 70–

78% of the respondents would ‘‘probably’’ or ‘‘definitely’’ like to receive the aggregate results (Table II). 
A minority of 13–17% did ‘‘probably’’ or ‘‘definitely’’ not want to receive the aggregate results. 
Respondents preferred to receive the aggregate results via information letters (41%), at meetingswhere 
results are orally explained (19%), via a website on the internet (12%), articles in newspapers or magazines 
(4%), or scientific articles (3%). Almost one-fifth (17%) had no preference. Preference for individual 
results. Respondents scored slightly higher on the ‘‘individual results’’ scale(m=4.1, s.d.=0.9) than on the 
‘‘aggregate results’’ scale (m=4.0, s.d.=1.1) (P<0.001). Concerning the individual items, a majority of 66–
88% of the respondents would ‘‘probably’’ or ‘‘definitely’’ like to be informed if they had the mutation in 
the genes themselves, whereas a minority of 5–20% would ‘‘probably’’ or ‘‘definitely’’ not like to be 
informed (Table II). Respondents preferred information on (a) the chance of getting a disease (m=4.2, 
s.d.=1) over information about medicationuse (m=4.1, s.d.=1) and worse course of a disease (m=4.0, 
s.d.=1.0) (P<0.001), (b) the situation where treatment is known to lower the chance of getting a disease 
(m=4.3, s.d.=1) over the situation where the effect of treatment is unknown (m=4.2, s.d.=1.0) (P<0.001), (c) 
results for medication-use and course of the disease in the case they have the disease(m=4.3, s.d.=0.9) over 
the situation that they do not have the disease (m=3.9, s.d.=1.2) (P<0.001), and (d) results on high blood 
pressure (m=4.2, s.d.0.9) over stomach cancer (m=4.1, s.d.=1) (P<0.001). Finally, patients were more eager 
to receive results on their carrier status relating to their own disease (m=4.3, s.d.=1) compared to their 
preference for such information on high blood pressure (m=4.1, s.d.=1.0) or stomach cancer (m=4.0, 
s.d.=1.0) (P<0.001). Respondents preferred to be informed about individual results by a physician 
connected to the research (34%), the family doctor (25%), own physician (14%), the researchers themselves 
(8%), or a genetic counselor (6%). Two percent wanted to have the ability to look at the results themselves.  

 
Attitudes About the Duty of Researchers to Communicate Research Results  

The mean score on the attitude scale is 3.9 (s.d.=0.8), indicating that respondents in general agree that 
researchers have the duty to communicate various kinds of research results. Participants of the Dutch 
Health Care Consumer Panel had a higher mean score (m=3.9) than patients (m=3.7) (P<0.001) (scores on 
individual items are shown in Table III). Most respondents (85%) agreed with the statement that researchers 
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must inform biobank research participants about general research results (Table III). A majority of the 
respondents (59%) also was of the opinion that researchers have the duty to inform participants about a 
mutation in their genes, even when the consequences for their health are not clear yet. Over one-third (37%) 
of the respondents indicated that researchers only have such a duty when treatment is available. Only 9% 
considered it justified when research participants do not receive any information about their individual gene 
mutations. Finally 74% of the respondents agreed that researchers should spend extra effort on informing 
research participants about a mutation in their genes, even when this would cost extra money.  

Influence of Background Characteristics  
Background characteristics affecting information preferences for gene mutation information and attitudes 

on researchers’ duties towards the communication of research results are presented in Table IV. 
Descriptives concerning other background characteristics, apart from the sample characteristics presented in 
Table I, are presented in Table V. Information preference for individual results. Participants of the panel 
had a higher information preference than patients. Older respondents had a higher information preference1. 
Respondents who would contribute to a biobank to learn about their own health or because they were asked 
by the physician/researcher, scored higher, respectively, lower on receiving individual results than the 
respondents who would contribute to a biobank for altruistic reasons (i.e., contribute to science or to be 
meaningful for others).A monitoring coping style (the tendency to actively search for medical information) 
and a general desire for information about illnesses and treatment were positively associated with 
information preference. Respondents who stronger believed that information about gene mutations is 
meaningful for children or family, preferred more information. Respondents who considered gene mutation 
information as potentially frightening, had a lower information preference. Within the group of participants 
of the panel, a difference in information preference was found between those who did not want to 
contribute to a biobank in the future (m=3.5; s.d. 1.2), did not know (yet) (m=4.2; s.d. 0.8) or did want to 
contribute (m=4.4; s.d. 0.8) (P<0.001). Attitudes on researchers’ duties to communicate research results. 
Participants of the Dutch Health Care Consumer Panel believed stronger than patients that researchers have 
a duty to communicate research results (Table IV). Women more often than men endorsed this statement. 
Respondents who would want to participate or had participated in genetic research to learn about their own 
health scored higher than respondents who would want to participate or had participated in a biobank for 
altruistic reasons. Attitudes on researchers’ duties were also positively associated with a monitoring coping 
style, a general desire for information about illnesses and treatment and perceived meaningfulness of gene 
information for children or family. Attitudes were negatively associated with anticipated anxiousness upon 
receiving information. The more respondents agreed with the statement that privacy will be harmed if gene 
mutation information becomes available the lower their score on attitudes on researchers’ duties. Finally, 
the more respondents believed that participants retain ownership over their blood, the higher their score.  

 

DISCUSSION  

Information Preferences  
We found that a majority of the respondents wanted to receive aggregate and individual research results of 

biobanks. This finding is consistent with other studies. Potential participants of a national biobank had a 
strong desire for individual research results [Murphy et al., 2008]. Other studies reveal a high information 
preference to know genetic predisposition [Hoeyer et al., 2004], results of genetic research with stored 
biological samples [Fong et al., 2006], or results of clinical trials [Partridge et al., 2003, 2005], even with 
unclear significance [Wendler and Emanuel, 2002]. Of note is that while many respondents in our study 
wanted to receive aggregate as well as individual results, they preferred the individual results slightly more. 
This finding is supported by a qualitative study where participants were also more interested in receiving 
individual genetic test results than aggregate results [Kaphingst et al., 2006]. The question is why 
respondents in our study showed such a high information preference. Respondents in a study by Wendler 
and Pentz [2007] indicated that the collection of test results on Alzheimer disease and cancer increased their 
desire to know the results because they did not want investigators to have information they had not. We 
encountered this argument also in our preparatory focus groups; the mere existence and perceived 
availability of data supported respondents’ desire to have them. In a study on (genetic) health information, 
the general population expressed a right to choose whether to know health risk information and to 
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controlwho else knows [Diergaarde et al., 2007]. Another argument raised in our focus groups was that a 
result might be meaningful to them ‘‘at some unforeseen point in time’’ and respondents did not want to 
have the feeling they ‘‘missed’’ it. Such anticipated feelings of regret are known to motivate genetic testing 
[e.g., Brodersen et al., 2004]. Anticipated regret may explain why we found many respondents wanting 
toknow research results on medication-efficacy and course of disease, even if they themselves did not have 
the disease of concern. The high information preference is remarkable as it concerned relatively small 
heightened chances (1–5% higher). However, we know that patients are interested in information about 
very low risks [Janssen et al., 2009]. Though a majority of respondents wanted to receive all kind of 
research results, a sizable minority did not want to receive aggregate results (range 13–17%) or individual 
results (range 5–20%). Apart from individuals who probably do not want to be informed whatsoever, the 
wider range of scores for gene mutation results indicates that information preference is dependent on the 
kind of result. We indeed found such variation in information preference. Respondents were less willing to 
know their mutation status when (a) it is unknown whether treatment is available, (b) they do not have the 
disease the result relates to and (c) when it concerns a more serious disease (stomach cancer). Likewise, in 
the study by Hoeyer et al. [2004], 55% indicated that they would like to know genetic predispositions only 
if some kind of treatment or preventive intervention was available. Murphy et al. [2008] found in their 
focus groups that potential participants were mixed in their information preference in case of an untreatable 
condition (Alzheimer disease), whereas most focus group members wanted to receive results for a treatable 
condition (asthma). These findings suggest that individuals prefer more information when the condition of 
concern is controllable and not too threatening.   
 

[TABLE 2] 

[TABLE 3]   
 

Attitudes on Researchers’ Duties Towards the Communication of Research Results  
A vast majority of the respondents agreed that researchers should communicate aggregate research results. 

Likewise, only 9% would approve when no information on gene mutation would be provided. However, a 
group had the opinion that not all gene mutation results should be communicated. More than one third of 
the respondents took the view that researchers only have to communicate results when treatment is 
available. Clinical significance is an important argument in the debate on the communication of research 
results of biobanks. Our findings indicate that for (potential) participants not the health consequence per se, 
but the possibility of treatment is the most important argument in this regard.  
 

Influence of Background Characteristics  
Patients, compared to the Dutch population, were slightly less strong in their information preference in 

receiving individual research results and in their opinion that researchers have a duty to inform. All patients 
were told that they would not be informed about individual results as part of the informed consent 
procedure of the biobank they contributed to. We hypothesize that they were more informed than the 
general Dutch population about the (im) possibilities of the communication of research results and therefore 
had somewhat lower scores than patients. The reason to contribute to (future) biobanks was associated with 
the information preference: respondents who (would) donate mainly for altruistic reasons wanted less 
information about results and were less inclined to have the opinion that researchers have a duty to 
communicate results. Multifactorial diseases are caused by a complex interplay of several genes and the 
environment and thus, contrary to monogenetic diseases, consequences for relatives are not so obvious. 
Nevertheless, most respondents took the view that knowledge of a gene mutation as a result of biobank 
participation could be meaningful to children and other relatives. Indeed, Dixon-Woods et al. [2007] also 
found respondents to indicate that when talking about ‘‘genes’’ they thought that this information had 
implications for their children. We found the perceived meaningfulness for children and/or family to be 
highly associated with information preference and attitudes concerning researchers’ duties. Perceived 
anxiousness was related to lower information preference and was negatively associated with attitudes about 
the duties of researchers to communicate research results. Increased anxiety was actually found in about a 
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quarter of study participants when confronted with results of a clinical trial about treatment [Partridge et al., 
2009]. The same amount of patients reported feelings of anxiety when confronted with increased risk on 
second cancers [Schulz et al., 2003]. However, most participants in these studies indicated that they wanted 
to receive the offered results. The background characteristics ‘‘employed in health care’’ and ‘‘involvement 
in biotechnology or genetics’’ did not contribute to the variation in information preference and attitudes on 
researchers’ duties. Cautiously we may conclude that knowledge of genetic risk information apparently 
does not contribute to the variation in information preference.  

 

Limitations  
Some study limitations deserve to be mentioned. First, we spent much effort in developing the 

questionnaire to do justice to the complexity of the issues involved. Our questionnaire seemed relevant as 
suggested by the satisfactory response rate. Moreover, we found higher scores on information preferences 
and attitudes for respondents who had a tendency to actively search for information in case of medical 
threat (monitoring coping style) and thosewith a high general desire for health information. This is 
consistent with the literature [e.g., Wakefield et al., 2007; Janssen et al., 2009] and supports the validity of 
our approach. In our pilot most respondents understood the meaning of an individual result; they 
understood that, in case they had a gene mutation, they would not necessarily have the same heightened 
chance (1 till 5%) on getting a disease, as other factors are involved. However, respondents may have had 
difficulty to fully understand the fictitious results as we are aware that people in general have difficulty 
understanding genetic risk information [Bogardus et al., 1999; Edwards et al., 2001; Michie et al., 2005]. 
Besides, respondents were not informed in our study about the full diversity of research results that come 
from research of biobanking. Most research results of biobanks cannot be described in terms of health 
outcomes, such as results demonstrating an association between a gene variant and an intermediate 
metabolite, or results that help to define a biomarker for a known clinical outcome. By presenting the 
results as we did, that is, limited to possible health implications for an individual participant, respondents’ 
interest in receiving results might be enhanced. Secondly, our findings should be interpreted prudently, as 
differences in mean-scores, albeit significant, were very small and may be due to our large sample size. 
Thirdly, the Dutch Health Care Consumer Panel was not fully representative for the Dutch population, as 
participants of the panel were a bit older. Because older age is associated with wanting more information, 
our results may slightly over-represent the information preference of the general Dutch adult population. 
Moreover, we may say that participants of the panel have an interest in healthrelated issues in general, as 
they are willing to contribute to the panel, and may therefore also over-represent the information preference 
of the general Dutch population. Finally, in the panel as well as the group of patients, respondents that were 
employed in health care seem over-represented compared to the general Dutch working population [CBS, 
2010]. Hence, respondents were probably more familiar with health issues than the general Dutch 
population.   
 

[TABLE 4]  

[TABLE 5]   
 

Communication Policy of Biobanks  
High information preference does not necessarily mean that individual results should be offered to 

participants, as also argued by Meyer [2008]. This conclusion seems to be supported by our respondents. 
Though many respondents indicated that they would like to receive various kinds of individual research 
results, fewer respondents were of the opinion that researchers have the duty to make this possible, 
especially in the case of individual results with no treatment available. However, a small majority did have 
the opinion that individual results should be offered regardless of health consequences. Of notice is the fact 
that there is a group who does not want to receive any results and who can be potentially harmed if they 
would receive information. Receiving results can motivate individuals to participate in largescale genetic 
cohort studies [Kaufmanet al., 2008]. Biobanks mostly only report results of measurements at enrolment 
and, sometimes, (unexpected) results that are of clinical significance. The question is if (potential) 
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participants of biobanks appreciate this policy, as expectations can be high(er). Dixon-Woods et al. [2007] 
found that 8 out of 29 people believed that they would receive individualized feedback on genetic analysis, 
despite an explanation that they would not get such information. In a study by Ormond et al. [2009]30% of 
the participants of a biobank believed that they would learn which condition/diseases theywould develop, 
though they were explained that it would be extremely unlikely that they would be contacted with 
individual results. These and our results lead us to conclude that to manage (potential) participants’ 
expectations, the communication policy of a biobank must be clear, open, and transparent and, most 
importantly, must be an ongoing process. Managing diversity remains important for participantswhoeither 
do notwant or who expect any information on research results.  
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