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ARTICLE

Maximising the efﬁciency of clinical screening
programmes: balancing predictive genetic testing
with a right not to know
Agnes G Schuurman*,1,4, Dorina M van der Kolk1,4, Marian A Verkerk2, Erwin Birnie1, Adelita V Ranchor3,
Mirjam Plantinga1 and Irene M van Langen1
We explored the dilemma between patients’ right not to know their genetic status and the efﬁcient use of health-care resources
in the form of clinical cancer screening programmes. Currently, in the Netherlands, 50% risk carriers of heritable cancer
syndromes who choose not to know their genetic status have access to the same screening programmes as proven mutation
carriers. This implies an inefﬁcient use of health-care resources, because half of this group will not carry the familial mutation.
At the moment, only a small number of patients are involved; however, the expanding possibilities for genetic risk proﬁling
means this issue must be addressed because of potentially adverse societal and ﬁnancial impact. The trade-off between patients’
right not to know their genetic status and efﬁcient use of health-care resources was discussed in six focus groups with healthcare professionals and patients from three Dutch university hospitals. Professionals prefer patients to undergo a predictive DNA
test as a prerequisite for entering cancer screening programmes. Professionals prioritise treating sick patients or proven mutation
carriers over screening untested individuals. Participation in cancer screening programmes without prior DNA testing is, however,
supported by most professionals, as testing is usually delayed and relatively few patients are involved at present. Reducing the
number of 50% risk carriers undergoing screening is expected to be achieved by: offering more psychosocial support, explaining
the iatrogenic risks of cancer screening, increasing out-of-pocket costs, and offering a less stringent screening programme for
50% risk carriers.
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INTRODUCTION
Should a medical professional refuse to perform clinical follow-up, as
happened in the case of Sarah? Sarah is a 24-year-old woman from a
family with Multiple Endocrine Neoplasia type 1 (MEN1) syndrome.
Her sister and father carry a MEN1 mutation. Sarah therefore has a
50% risk of also carrying the familial mutation. She postponed a
predictive DNA test and opted for clinical screening only, for which
she was referred to an endocrinologist. He was willing to perform the
recommended examinations (annual plasma evaluation of hormone
proﬁle, MRI and CT once every 2–3 years) only once and refused
further screening because of the costs involved combined with his
perceived lack of medical reason for screening of 50% risk carriers.
Although in some countries like the Netherlands1 and the United
Kingdom2 the national guidelines currently offer 50% risk carriers
screening programmes identical to those for proven carriers, Sarah’s
endocrinologist felt that these guidelines could be questioned. After
the clinical and radiological examinations, which showed no abnormalities, Sarah did request a DNA test, which showed she did not carry
the familial mutation. Sarah’s screening thus turned out to be
unnecessary and health-care costs could have been avoided if her
DNA test result had been known earlier.

Health-care costs have risen strongly over the past few years in
many Western societies and there is no sign of any likely decline in the
near future. There are increasing calls to reduce costs and avoid
unnecessary care.3–6 Requiring patients to undergo predictive DNA
testing and providing screening only to proven carriers would be more
in line with the efﬁcient use of health-care resources. However, where
do we stand on the issues of patients’ right not to know? How much
importance should be given to patient autonomy compared with the
efﬁcient use of resources? Traditionally, the principle of autonomy as
the right of self-determination is highly respected in the practice of
clinical genetics, by which is meant the right of free choice and control
of patients. Predictive DNA testing was implemented three decades
ago for Huntington’s disease, an incurable disease with no preventive
or treatment options. As a consequence, counselors were reluctant to
offer predictive testing and restricted the access to testing to only those
counselees who were considered able to deal with the psychological
burden of ﬁnding a mutation. In oncogenetics, the guidelines were
written with the ‘Huntington paradigm’ as example, although some
predictive measures were at hand and developed and improved over
time and consequently health gains are now very well possible. Thus
historically, the choice for or against predictive testing has always been
a completely unconstrained one with even some tendencies to
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discourage the choice to know. Arguments against genetic testing were
psychological and also motivated by fears of stigmatization and
discrimination once a genetic predisposition to disease had been
established. Therefore, genetic tests have always been different from
other tests, such as cholesterol testing or blood pressure measurements
that are offered routinely, although patients may decline the offer.
Clinical geneticists have been aware of these differences and traditionally offer testing as a neutral choice, but other medical professionals might have been less aware of the reasons why testing is not
routinely carried out.
Terms like costs or cost efﬁciency have only been mentioned rarely.7
What do health-care professionals and patients think about these
issues? May costs be involved as an argument in offering or weighing
genetic testing? In addition, do the stakeholders have suggestions on
how to balance costs and the right not to know?
These issues will become even more relevant with the introduction
of personal genome sequencing. Personal genome sequencing data can
be used to construct genetic risk models that can distinguish
individuals into categories of increased or reduced risk of cancer, for
instance.8,9 According to their established risk, individuals could be
offered a corresponding screening strategy. Here the same questions
arise: may health professionals coerce people to ﬁrst have their genetic
status determined before assigning them to a corresponding screening
strategy of preventive examinations? To obtain reasons for re-assessing
the UK and Dutch genetic cancer screening guidelines, we set out to
determine the opinions of health-care professionals and patients on
this issue. We discussed the dilemma between the efﬁcient use of
health-care resources and respecting patients’ right not to know in six
focus groups composed of Dutch health-care professionals and
patients.
MATERIALS AND METHODS
Focus groups
We held six focus group sessions in three university hospitals: Groningen (three
professional groups and one patient group), Utrecht (one professional group),
and Amsterdam (one professional group). The sessions were moderated by the
same researchers and attended by 5–10 participants each. They were held
between December 2011 and October 2012 and lasted about 90 min.

Participants
For each hospital, purposive sampling was used and we invited all the clinical
geneticists, genetic counsellors, and psychosocial workers involved in counselling patients with heritable cancer syndromes to attend. In the Netherlands,
psychosocial workers are employed at clinical genetic departments and are
frequently and intensively involved in the psychosocial care of patients who
receive genetic counseling or who experience difﬁculty in making decisions
about genetic testing. We further invited professionals involved in the screening
of patients with heritable cancer syndromes, that is, gynaecologists, surgeons,
nurse practitioners, endocrinologists, dermatologists, and gastroenterologists.
We preferred heterogeneous groups because we anticipated that the diverse
professional backgrounds and different screening programmes would stimulate
the discussion. A total of 64 potential professional participants were sent an
e-mail invitation explaining the aim of the study and the date for the focus
group session in their own hospital.
Patients were selected from one university hospital and, at the time of their
referral to the genetics department, had a 50% risk of carrying a mutation for
one of the following genetic cancer syndromes: hereditary breast and ovarian
cancer, Lynch syndrome, multiple endocrine neoplasia type 1 (MEN1), or
cutaneous malignant melanoma. A list of potential participants was compiled of
patients who were known to have had difﬁculties in deciding whether to
proceed with DNA testing. We excluded all patients with intellectual disabilities
or psychological problems as stated in their medical record. After approval

from the ethics committee of the University Medical Centre Groningen, 27
patients were sent a written invitation.

Discussion guide and process
The discussion guide was constructed after in-depth discussions between the
research team members and covered the following themes: respecting the right
not to know for autonomy, non-directiveness as a guiding principle in genetic
counselling, screening programmes and their costs, and alternatives for
reducing the costs of screening programmes and preventing overtreatment.
Participants were asked to respond from their own daily practice and
experience. Where appropriate, results from one focus group were used as
input in other groups in order for the researchers to gain a better understanding
of the themes and to explore the differences or agreements between the
different groups. Three focus groups were moderated by DMvdK (Groningen,
Utrecht), two by AGS (Groningen, Amsterdam), and one by MP (patient
group, Groningen). DMvdK and AGS were note-takers in other instances and
MP was the observer.

Data analysis
All the focus groups were audio-taped and verbatim transcripts were later
produced and stored anonymously. Two researchers independently coded the
transcripts (DMvdK and AGS) in Atlas.ti, a qualitative data analysis software
package (version 5.7.1). They repeatedly read the transcripts and marked
selected text passages with preliminary codes corresponding to the aim of the
study. Disagreements between the researchers’ coding were discussed until a
consensus was reached. Later, the text under the deﬁned codes was re-read and
subthemes were discussed and assigned by all the research team members.
The Human Genome Variation Society recommends the term ‘variation’
instead of ‘mutation’. However, the term mutation was used by both the
professionals and the patients in our focus groups. For reasons of consistency
and uniformity throughout the manuscript, we therefore decided to use the
term mutation.

RESULTS
Participants
The number of participants in the ﬁve sessions for professionals varied
between 6 and 10, with a total of 35 professionals (participation rate
35/64 = 55%). The main reason for professionals not to participate
was other obligations at the time of the group session.
The patient focus group had ﬁve participants (participation rate of
5/27 = 19%). Three individuals did not know their DNA status at the
time of the session. The other two knew they did not carry the familial
mutation, but were known to have had difﬁculties in deciding whether
to proceed with DNA testing. Most patients who declined to
participate were unwilling to share their personal considerations with
a group of strangers.
The right not to know
Patients’ views of the right not to know. For patients, it is important
that their right not to know is respected while still receiving access to
cancer screening. There are several reasons why patients may not want
to know their DNA status. One participant mentioned fear of
stigmatisation and fear of being refused by insurance companies, if
proven to be a mutation carrier. Another participant refused a DNA
test because she anticipated that the parent who transmitted the
mutation would feel guilty if she should prove to be a carrier. She said:
‘I would have the idea that it would be a disappointment for my
mother [if she, the daughter, is also shown to carry the familial BRCA
mutation]. I would feel sorry for her.’ [remark by a woman with
unknown DNA status]
Several patients wanted screening even if they were not a carrier
because it gave them a sense of reassurance. As proven non-carriers
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are not allowed to attend screening programmes, they saw it as an
advantage to keep their DNA status as unknown.
‘Even if you do not carry a BRCA mutation, as a woman you still have
a 20% risk of getting breast cancer, so whether you’re in the 20% or 80%
risk group [of getting breast cancer], you always need to be alert. … So I
think I now have an advantage [in being screened twice a year] over
women without a BRCA mutation who can just as easily get breast
cancer.’ [remark by a woman with unknown DNA status]
Family planning is another reason why people not want to know
their DNA status. Two patients indicated that they wanted to have
children and complete their family before being tested. Other reasons
not to be tested were their unwillingness to undergo preventive
surgical removal of the ovaries, or doubts about the operation, in the
case of a proven BRCA mutation. Although predictive genetic testing
does not require people to make such follow-up decisions about
surgeries, people feel pressured to act upon the knowledge of having
an increased risk. Therefore, patients sometimes experience a continuous process of making choices, which may need some time. Not
only the wish to be screened, but also concerns about surgeries and
family planning are playing a role in the complex process of decision
making about predictive testing
‘Well, yes, the consequences, what if I have the mutation? What am I
going to do then? I’m not there yet, but I haven’t any clear thoughts on
that. I think like, if you know [you’re a carrier], then you have to do
something about it, you have to take action so to speak.’ [remark by a
woman with unknown DNA status]
Respecting the right not to know by professionals. Most health care
professionals in our groups indicated that, over the last few years, their
thoughts on the right not to know have shifted. They have become
more directive to DNA testing. They mentioned that DNA testing has
become more and more common and less controversial in the course
of time, not only for professionals but also for patients. From a
medical perspective, the professionals argued, the choice for predictive
DNA testing in cancer syndromes before entering clinical screening is
regarded as the most appropriate choice, since nowadays clinical
screening and preventive surgery have proven to be good options
when a mutation has been found. Health care professionals therefore
emphasise the medical reasons for DNA testing. In addition, the
professionals mentioned that it has become clear in the course of time
that people can cope with the knowledge of being a mutation carrier
of an oncogenetic disease.
Other reasons put forward by the professionals in favour of DNA
testing were: clinical ﬁndings which cannot be interpreted easily with a
patient’s unknown DNA status, the wish to treat sick people or proven
mutation carriers instead of preventing disease in healthy people, the
risk of iatrogenic damage from screening methods, which can be
avoided when DNA testing shows a person not to be a mutation
carrier.
‘Well, principally, my opinion is that if you can exclude [a mutation]
reliably, which is the case with genetic analysis, you have to do that.’
[remark by an endocrinologist]
Professionals are, nevertheless, willing to accept speciﬁc reasons for
postponing a DNA test, such as fear of discrimination by insurance
policies, or family or career planning. However, they are less willing to
accept postponement for reasons that deal with psychological aspects,
such as indecisiveness, or the wish, as mentioned above, to undergo
screening (without prior DNA testing) in order to gain reassurance.
‘I think we all agree it is undesirable [not to test] and, in the end, we
all want a patient to take a DNA test. But the question is whether we
should allow patients to wait until they’re 60 years old? Or do you give
European Journal of Human Genetics

them a year, or two or three, to get some things sorted in relation to
certain affairs, children, taking out insurance, to get that done, and then
to test.’ [remark by a clinical geneticist]
In one university hospital the clinical geneticists and genetic
counsellors were less explicit about this issue. They emphasized that
the patient’s autonomous choices should always be respected, regardless of the consequences. Psychosocial workers, who usually counsel
patients who experience difﬁculty in making decisions, expressed their
concerns about the complexity of decisions that patients have to make
and the psychological burden of knowing to carry a mutation for a
heritable cancer syndrome. They emphasized the importance of the
current possibility for patients to participate in screening programmes
without ﬁrst having a DNA test.
‘The choices you [as a patient] have to make are not easy. Because with
all these possibilities and decisions, just because the options are available,
you get into a process of making choices, and they involve decisions about
things people don't really want to have to think about. And that can be
an advantage, but it can also be a disadvantage. Because if you don't do
anything, that’s also a choice.’ [remark by a psychosocial worker]
Health-care costs
Perceived responsibilities of physicians and patients in reducing healthcare costs. Professionals believe that decisions on health-care costs
and the allocation of resources should, in the ﬁrst place, be made by
their representatives, insurance companies, and politicians.
‘Well, in practice, looking at the health system in a broad sense, it isn’t
the individual doctors who determine these things; it’s a kind of triage or
budget agreements …. It’s the [Dutch] insurance companies [who make
agreements with hospitals].’ [remark by a clinical geneticist]
Most of the professionals do not regard the health-care costs that go
together with the screening of 50% risk carriers as a factor to be taken
into account in their own daily practice. This can, in part, be explained
by the small number of patients refusing a DNA test and the often
temporary nature of the refusal. Therefore, the professionals currently
feel no need to make choices based primarily on the costs of screening.
‘So it’s for a couple of years. That means one or two sets of medical
examinations. What costs are we talking about then, altogether?’ [remark
by a genetic counsellor]
In addition, some of the professionals also argued that the Dutch
health-care system currently promotes treatment over nontreatment.
For example, a medical professional/gynaecologist gets reimbursed for
performing surgery, but thoroughly talking with a patient about pros
and cons of an operation is not reimbursed by the insurer. A
gynaecologist said:
‘We receive much more money [from the insurer] for performing an
operation than for talking for an hour about the option not to operate.’
[remark by a gynaecologist]
The professionals further argued that it is not the responsibility of
an individual doctor or patient to decide which (expensive) interventions should be offered in speciﬁc cases. In fact, some even argued that
emphasizing the cost of screening might force patients to undergo
DNA testing or forego screening.
‘Because I think if you were to say ‘it does cost a lot and do consider it
carefully’, I mean, then you’re already pushing people in a certain
direction.’ [remark by a psychosocial worker]
However, there are also patients who bring up the aspect of the
treatment costs themselves.
‘Now, I’m hearing it more and more, you see, I increasingly have
patients who ask spontaneously what it costs and is it really useful, and
should we test for this?’ [remark by clinical geneticist]

Predictive genetic testing and right not to know
AG Schuurman et al
1127

One patient said that she would consider it reasonable if professionals took the costs into account in deciding what clinical screening
tests and in which frequency to offer to patients who were unwilling to
have a DNA test. She would also agree to an obligation to be
genetically tested before attending a screening programme. The other
patients indicated that they felt no need to take the cost of treatment
into account in deciding about DNA testing, as long as their healthcare costs were covered by their insurance policy. In their reasoning,
some patients compared themselves to patients who incur health-care
costs as a result of an unhealthy habit or lifestyle. They argue that
having a heritable cancer syndrome in the family is something they
cannot inﬂuence themselves, but are unfortunately confronted with.
They should be allowed to make use of health care (and incur costs) in
a screening programme without having to have a DNA test ﬁrst,
because the health-care costs of people who adopt an unhealthy habit
or lifestyle are also covered by Dutch health insurance companies.
‘Well, I think, like, I do some sports, I don’t smoke, I don’t drink, I
haven’t got diabetes, I’m not overweight, this [the screening tests for
hereditary breast cancer] is the only cost I incur.’ [remark by a woman
with unknown DNA status]
Similar reasons were mentioned by some medical professionals, for
example:
‘We also treat people who smoke and people who are overweight, so
these conditions are, in part, due to their own choices to be who they are.’
[remark by a gastroenterologist]
Prioritising treatment. A number of professionals who are occupied
with the performance of cancer screening expressed a preference
towards prior DNA testing of a patient before starting screening. Their
most important reason was the valuable time invested in 50% risk
carriers, half of whom will not carry the mutation. Treating sick
patients or proven mutation carriers is considered more important
than the screening of untested, apparently healthy, individuals.
‘I mean that people who did not want a [DNA] test are using up time,
energy, capacity and resources that can’t then be used for people who did
have a test or even for people who did have a test and became ill.’ [remark
by a surgeon]
In two university hospitals, several medical professionals said they
would be inclined to refuse screening of 50% risk carriers and would
try to convince them of the importance of a DNA test, but that they
also felt obliged to accept the patient’s wish not to be tested and to
provide good care by following existing protocols.
‘I don't want to examine healthy patients … If the consequence is that
we have to examine all these healthy patients and perform imaging and
biochemical tests, which is quite expensive, yes, I think that is unjustiﬁed.’
[remark by an endocrinologist]
The medical professionals performing the screening programmes
said to be directive by discussing the decision not to be tested each
time an untested patient visits the hospital. The reluctance of the
professionals to accept their choice not to be tested, was also
mentioned by the patients.
‘Yes, I did feel that I had to justify my decision. I had the idea that I
would have needed to justify it less if I had decided to have the DNA test,
that everyone would have found that more logical compared to this
situation deciding not to know.’ [remark by a woman with unknown
DNA status]
Thus far, only few patients are refusing DNA testing while opting
for screening. However, in the future, predictive genetic testing will be
possible for a wide range of diseases, thus increasing the number of
patients involved. According to the professionals, the problem of

allowing more and more people into screening programmes without
testing ﬁrst will then become more urgent.
‘And, of course, the more DNA tests that become possible, the more
you’re going to get this sort of thing, and that’s why such an issue is
relevant.’ [remark by a clinical geneticist]
How to avoid unnecessary screening. While rejecting the possibility
that patients should be coerced into undergoing genetic testing before
cancer screening, other possibilities to prevent overtreatment and the
inefﬁcient use of health-care resources were considered. One of the
suggestions was to invest more in the psychosocial support of such
patients. Several professionals thought that psychosocial workers
might be able to help them overcome their fears of being tested.
‘And then it may well be cheaper to send the patient to a psychologist
[or psychosocial worker] for a session, to discuss it [DNA testing] and
then he might change his mind’ [remark by a clinical geneticist]
Another suggestion from professionals to prevent overtreatment
was to repeatedly clarify the medical disadvantages of ongoing clinical
follow-up without a proven indication, such as chance ﬁndings or
iatrogenic damage and other possibly adverse long-term health effects.
‘The gastroenterologists also start putting up some resistance after a
certain time when they have to check someone’s colon for years, and they
can of course perforate the colon during such a check-up.’ [remark by a
clinical geneticist]
Final suggestions to prevent overtreatment and inefﬁcient use of
health-care resources were to increase the out-of pocket (nonreimbursable) costs for 50% risk carriers and to offer them less
intensive screening programmes.
‘I think it could certainly involve charges and if you choose not to know
but you want to have the check-ups, I can imagine that you, uhm, that
you should have to pay for them’ [remark by a woman with unknown
DNA status].
‘Or not doing an MRI every year but every other year - that would
already make a huge difference.’ [remark by a genetic counsellor].
DISCUSSION
To our knowledge, this is the ﬁrst study to explore patients’ right not
to know their genetic status in relation to health-care costs in the
rapidly developing ﬁeld of genetics. There are several aspects to
consider for our study and results. One strength of our study is that we
included both health-care professionals and patients, resulting in a
wide range of opinions that led to good discussions. We recorded no
new insights in the last group session and appeared to have reached
‘data saturation’. The one patient focus group was valuable in adding
the patients’ perspective. Unfortunately, not many patients were
willing to participate in such sessions, but the opinions voiced by
our patient group were recognised by the professionals and vice versa.
In our study we focused only on a group of oncogenetic patients.
Although some of the mentioned reasons for not wanting to know
one’s DNA status, such as the fear of genetic discrimination by
insurance policies,10 lack of reassurance from negative test results,11,12
and concern about the psychological effects,13 have been described for
other patient groups as well, future studies should investigate whether
the reasons for temporarily accepting untested risk carriers for clinical
screening also apply to other types of monogenetic and complex
diseases. Further group discussions could also include policy-makers
and health insurance company representatives.
The right not to know one’s genetic status is a legitimate expression
of patient autonomy.14–16 The health-care professionals participating
in our study indicated that, over the last few years, their thoughts on
patients’ wishes not to know their DNA status have shifted. DNA
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testing has become more common and less controversial. In addition,
nowadays clinical screening and preventive surgery have proven to be
good options without severe psychological consequences. Therefore,
health-care professionals are now more directive and try to motivate
patients to choose for DNA testing. For some clinicians, the time they
have to spend on looking after the ‘worried well’, while lacking enough
time to care for the seriously ill, is a growing frustration.17 Some of the
professionals in our groups also shared this frustration and wanted to
exclude 50% risk carriers from cancer screening. The Dutch genetic
cancer screening guidelines currently oblige them to accept these
patients. In order to reduce the number of participants without prior
predictive testing in cancer screening programmes – and thereby
increasing the efﬁcient use of health-care resources – one patient and
several professionals were in favour of introducing out-of-pocket costs
for 50% risk carriers. Professionals also suggested that lowering the
threshold for predictive testing could be achieved by increasing
psychosocial support and better inform people about the iatrogenic
risks of screening. Many professionals are not yet trained, nor
supported, in talking to their patients about the need to avoid
unnecessary care.18 Incorporating cost consciousness and good
stewardship of resources into medical education and daily practice
might help change this situation.19 Finally, more attention should be
paid to the iatrogenic risks of cancer screening and to a less stringent
screening programme that could be offered to 50% risk carriers. The
Choosing Wisely approach, an initiative of the American Board of
Internal Medicine (ABIM) Foundation, encourages physicians,
patients and other health-care stakeholders to think and talk about
medical tests and procedures that may be unnecessary.18,20 Future
cancer screening guidelines regarding DNA testing may also draw
upon the Choosing Wisely approach. The number of preventable
diseases for which risk predictions can be made by DNA testing or
genome sequencing is rising rapidly, thereby increasing the dilemma
between respecting the right not to know and the efﬁcient use of
health-care resources.
In summary, health-care professionals prioritise treating sick
patients or proven mutation carriers over the screening of untested,
apparently healthy, individuals and therefore prefer potential carriers
to undergo a DNA test as a prerequisite for cancer screening.
Participation in clinical cancer screening programmes without prior
DNA testing is, however, respected by most health-care professionals,
especially as genetic testing is usually only delayed temporarily and
only few patients are involved yet. Possibilities to reduce the number
of 50% risk carriers undergoing repeated cancer screening are: offering
more psychosocial support, fully explaining the iatrogenic risks of
cancer screening, increasing out-of-pocket costs, and offering a less
stringent screening programme for 50% risk carriers.
Professionals and patients in our study have proposed different
measures to reduce the number of 50% risk carriers participating in
clinical screening programmes. More research is needed to gain a
better understanding of their impact on patient autonomy, the
efﬁcient use of resources, and the prevention of unnecessary screening.
This evidence, together with a broader discussion between different
stakeholders on preventing overtreatment and the inefﬁcient use of
health-care resources in cancer screening, while respecting patients’
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right not to know, forms necessary input for re-assessing the genetic
cancer screening guidelines.
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