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1.1 CLINICAL GENETICS AND GENETIC COUNSELING

Clinical genetics has been officially registered as a medical specialism in the Netherlands 
since 1987. However, genetic research and counseling/patient care had been conducted 
for a long time before the official registration. Clinical genetic patient care focuses on 
answering patient questions on heritability, which is typically done through genetic 
counseling and testing. According to the American National Society of Genetic Counselors, 
genetic counseling means “the understanding and adaptation to the medical, psychological 
and familial implications of genetic contributions to disease”.1 This process combines three 
aspects: (1) interpreting medical and family histories to assess the chance of occurrence 
or recurrence of a certain disease, (2) educating patients/clients about e.g. inheritance, 
testing, management, and prevention, and (3) counseling to support patients in making 
informed choices and adapting to a certain risk or condition.1 In line with this definition, the 
aspects that are considered important to be taken into account by a genetic counselor in 
an ideal genetic counseling session are: the ethical implications of genetic issues, relevant 
information, objectivity (= non-directiveness), assurance of the counselee’s understanding, 
psychological support, informed consent, confidentiality, considering implications for 
the family, appropriate handling of potential discrimination of testing, and assuring the 
counselee can make autonomous decisions.2 There will be some variation in the practice 
of genetic counseling between countries, but many of the above aspects have been agreed 
upon internationally.3 Clinical geneticists follow these same principles in genetic counseling, 
next to their fulfillment of diagnostic tasks.

The heritability issues that are dealt with in clinical genetics can roughly be divided into 
three main categories: (1) a patient may have a genetic disease his-/herself, (2) a genetic 
disease runs in the patient’s family, or (3) a patient’s child has a congenital anomaly and/
or intellectual disability.4 These categories have some different and some overlapping 
underlying questions: to learn the recurrence risk of the disease, and the possible options for 
prevention in (future) offspring, to learn the risk of having or developing the genetic disease 
that runs in the family, and to learn more about the diagnosis, prognosis and treatment or 
preventive options.4 These questions lead on to the various purposes of genetic testing: 
symptomatic/diagnostic or presymptomatic/screening. The main categories for genetic 
counseling and testing are oncological, cardiological, neurological, intellectual disability/ 
multiple congenital anomalies, and prenatal genetics.

To receive formal genetic counseling, patients are referred to one of eight university 
clinical genetics departments in the Netherlands by a medical specialist, midwife, or their 
general practitioner. Conventionally, a counseling session takes place in-person, between 
a geneticist or genetic counselor and an individual patient (or several family members 
together) and his/her partner, parents, or other support person. Counseling is generally 
provided by staff from a university department at an outpatient clinic of their university 
medical center or at a regional hospital they serve. In the Netherlands, genetic counseling 
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and testing for diagnostic purposes and cascade screening are covered by personal health 
insurance, although the patient may have to pay an own risk on their policy.

A (pre-test) counseling session can be followed by genetic testing if indicated and a 
patient (or the patient’s representative if they are not empowered to make their own 
decisions) agrees to have the test done. Thereafter, post-test counseling will provide an 
explanation of the test results and a discussion of the possible consequences and the choices 
available to the patient and their family members.5 The counseling process is completed 
by the counselor sending a summarizing letter to the patient and referring physician, 
irrespective of whether a genetic test was performed or not. If no definite genetic cause 
could be found, the patient will generally be asked to inquire again at the department in a 
few years’ time, to see if any new testing possibilities have become available that could be 
beneficial for them.

When a disease-causing mutation is discovered by symptomatic genetic testing in 
the first member of a family (called the index patient), presymptomatic or carrier testing 
of family members becomes possible. If applicable, this process will be initiated by the 
distribution of a family letter (written by the counselor) by the index patient to their family. 
This gives relatives the possibility to find out if they are at increased risk of developing the 
same disease, or whether they carry the risk of having affected (future) offspring. Relatives 
can benefit from presymptomatic testing because it allows them to make informed choices 
regarding a future pregnancy, or to take preventive measures and/or undergo regular 
monitoring, for example in the fields of oncogenetics and cardiogenetics. For oncogenetic 
and cardiogenetic indications, a family letter will be sent out even if no mutation can be 
found in the index patient, to inform relatives of their potential risk and to allow them to 
have genetic counseling and medical follow-up.

This conventional way of providing clinical genetic patient care, based on research 
outcomes and best practices, meets the current international standard for ‘delivering good 
care’.5-8

1.2 CLINICAL GENETICS: DEVELOPING TECHNOLOGY 
AND KNOWLEDGE

The earliest research in genetics focused mainly on what is now seen as its basis: fundamental 
research that led to the discovery of how the human body is made up, the way genetic 
material is stored in human cells and how this material is built-up, and the determination 
of the different types of inheritance.9 This research was carried out by scientists and 
doctors using the limited techniques that were available to them at that time.9 In the past 
60 years, new genetic techniques and diagnostic possibilities have appeared at increasing 
speed: after the discovery that the human cell contained 46 chromosomes in 1955, it was 
several more years before cytogenetic chromosomal analyses were introduced, and again 
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several years before diagnostics could use the molecular genetic technique of Sanger 
sequencing for analyzing individual genes.10-16 More recently, new technologies have been 
developed at a rapid pace. The Human Genome Project, started in 1990 and completed 
in 2001, has contributed hugely to the increased pace of developments in clinical genetic 
research, and to the expansion of the number of diagnostic tests offered for various newly 
discovered disease genes.17-20 These developments are still ongoing; for example Whole 
Exome Sequencing (WES) and Whole Genome Sequencing (WGS). WES can currently be 
applied on a diagnostic basis to more and more patients in an increasing number of genetic 
centers worldwide. The main advantage of these new technologies is that they can lead to a 
diagnosis in a larger proportion of patients, but their main disadvantage is that a substantial 
part of the results cannot yet be well interpreted.21 The application of both WES and WGS, 
and thus the implications for clinical diagnostics, will continue to grow in the future, with 
the increasingly developing knowledge on the human genome.22

Genetic knowledge and diagnostic possibilities have enormously increased in the past 
60 years and research in clinical genetics now demands professional input from a wide 
range of disciplines. These disciplines cover a wide range of perspectives from both clinical 
and non-clinical fields, inside and outside genetics. They cover for example the medical 
content, psychology, bioethics, statistics/bioinformatics, epidemiology, molecular genetics, 
health economics, and ICT technology. The collaboration of professionals in all these fields 
aids the continuing evaluation of the clinical utility of the evolving techniques being used 
in DNA diagnostics.23

Contrary to all the advances in genetic technology and knowledge over the years, 
the genetic counseling process between a genetic professional and patient has remained 
almost the same.

1.3 THE DIGITALIZED SOCIETY

The developments in genetic technology are part of wider developments in the field of ICT 
and technology in society and in health care, that are becoming increasingly widespread 
accepted and in use. For example, online shopping, online banking, online travel reservations, 
and online social contact have become standard practice.24-28 These developments reflect 
the needs for greater efficiency and ease of use of people with little time to spare in today’s 
busy and demanding society. Besides in society, ICT facilities have also become increasingly 
important in health care, for example electronic patient files are now being introduced in an 
increasing number of health care institutions. This contributes to patients increasingly being 
seen as the ‘owners’ of their own health/medical information.29,30 Moreover, patients are 
better informed via various digital and other resources, and increasingly they can make use 
of online platforms for creating their own medical records (e.g. http://mymedicalapp.com/) 
and/or for sharing their experiences and data online (e.g. www.PatientsLikeMe.com). These 
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developments likely increase patient empowerment and stimulate autonomy and equality 
in their relations with health professionals.30 Finally, there is growing interest in ‘ehealth’ 
from health care institutions, patients, health insurance companies, and governments.31-33 
Despite the remarkable increase of ICT in the areas of support and management of health 
care institutions, its application in patient care seems to lag behind, and ehealth is only 
being used on a small scale so far.

Along with the ICT/technological developments in society and health care, there are 
other relevant developments in health care and specifically in clinical genetics. These 
comprise, for example, the continuously increasing possibilities for diagnostic testing and 
increasing patient numbers attending clinical genetics departments, as well as adverse 
economic changes resulting in the more limited budgets and more limited opportunities for 
expanding the number of medical professionals at clinical genetics and other departments. 
Other ongoing trends that affect health care are a more demanding society and more 
demanding patients, and the establishment of a 24/7 society.

It seems obvious that the conventional organization of patient care in clinical genetics 
has, to some degree, to adapt to all these developments in society and health care and to 
the specific developments in genetics.34-36 This adaptation should allow for responsible care 
and maintaining a ‘good quality of genetic care’ within the current possibilities, challenges 
and limitations. At the same time, it should meet the increasing demands and enable the 
provision of efficient and convenient care. The introduction of this adapted care has several 
sides: the patients’ side has been addressed above, but adaptations will probably also affect 
the genetics professional. They are used to their conventional way of working and might 
experience less benefit from the adapted care provision than patients will do.37-39 Many 
fields outside healthcare and in other medical disciplines are adapting to the changes seen 
in society, but in clinical genetics the response has so far been rather limited.

1.4 CLINICAL GENETICS: INNOVATIVE CARE

The changes and developments seen in general society, in healthcare, and in clinical 
genetics specifically, form the basis for the research projects described in this thesis. 
Does going along with all these developments mean that we should alter or expand the 
way we provide patient care in clinical genetics? Will such innovations meet the needs 
of our patients and the professionals involved? And will this lead to increased efficiency 
and flexibility, and reduced costs of care? The current inability of geneticists to interpret a 
large part of the test results from new techniques also raises another question: do we – as 
genetic professionals – now have a greater obligation/responsibility to return to former 
patients if new, actionable information becomes available, compared to earlier situations? 
Should we inform them about any new information that might be beneficial for them, 
perhaps long after the initial diagnostic test has been completed and there is no longer 
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a clinical relationship? Or should we still place this responsibility fully with the patient? 
The latter might not be justified because of the increasingly complex testing that is now 
possible, and the corresponding increase in the number of results of unknown significance, 
for which interpretations will evolve gradually over time.

We are thus facing a dilemma on how to handle the increasing demand for clinical 
genetic care in an efficient way and maintain the provision of quality care. Health care 
changes can take several forms: (1) new content of care that previously did not exist 
(innovation); (2) the same content of care and the same modality of care provided at a 
different location and/or with different health care providers (substitution of location of 
care and/or health care providers); and (3) the same content of care provided through a 
different modality of care, and/or provided at a different location and/or with different 
health care providers (substitution of location of care and/or health care providers).40 
The health care change can be applied to the different stages of the process of clinical 
genetic care (administrative support, pretest counseling, posttest counseling) and to 
different patient groups (oncogenetic, cardiogenetic, prenatal or other; index patients 
or presymptomatic relatives). In this thesis, several of the health care changes in clinical 
genetics will be evaluated. Some of these changes are substitution of care by nature, others 
are innovations.

1.5 RESEARCH QUESTIONS AND AIMS

In this thesis, we concentrate on the introduction and discussion of several new approaches 
to the provision of patient care, thereby maintaining the conventional content of care, 
and the involved professionals. Within this new design of care provision, we focused 
on changing the location and modality of care provision: group counseling in regional 
hospitals, and online counseling at patients’ homes instead of individual counseling at our 
regular clinical genetic outpatient departments. Besides this, the increasing possibilities for 
DNA-testing per se might ask for adaptations in or an extension of the conventional genetic 
care provision. We evaluated the current knowledge, beliefs and experiences on a clinical 
genetic care innovation; the systematic recontacting of former patients, regardless of their 
indication, on new knowledge regarding their genetic disease.

We examined the outcomes of our various new approaches for both patients and care 
providers, including their satisfaction, practical issues, psychological outcomes and the 
economic results, with the aim of implementing effective innovations while preserving 
current quality of care standards:

Chapter 2 describes a cohort study on group genetic counseling of cardiomyopathy index 
patients. The group sessions were held in regional hospitals in the northern part of the 
Netherlands, as an alternative for individual genetic counseling at the university medical 
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center. We measured patients’ satisfaction with this type of care and their psychological 
outcomes.

Chapter 3 is a cost and time analysis of our regional group genetic counseling design 
compared to our traditional individual genetic counseling, and to several alternative models 
of group genetic counseling.

Chapter 4 reports an impression of the current availability and use of various telemedicine 
applications among European clinical genetics professionals. We used an online survey to 
examine their current practice. We further discuss our vision on the use of telegenetics 
applications, for both direct and indirect patient care.

Chapter 5 describes a cohort study into online genetic counseling for presymptomatic 
testing of cardiogenetic and oncogenetic patients, and for urgent prenatal counseling, to 
patients in their homes. We analysed patient satisfaction, psychological outcomes and the 
feasibility of the application used.

Chapter 6 reports the counselors’ evaluations and the cost and time analysis of the cohort 
study on online genetic counseling described in chapter 5.

Chapter 7 comprises a systematic review of the literature on the duty to recontact in clinical 
genetics, in light of new genetic technologies. We provide an overview of the ethical, legal, 
social and practical issues of recontacting discussed in the literature, to serve as a baseline 
for future practice and for the development of professional guidelines.
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ABSTRACT

The introduction of next-generation sequencing in everyday clinical genetics practice 
is increasing the number of genetic disorders that can be confirmed at DNA-level, and 
consequently increases the possibilities for cascade screening. This leads to a greater need 
for genetic counselling, whereas the number of professionals available to provide this is 
limited. We therefore piloted group genetic counselling for symptomatic cardiomyopathy 
patients at regional hospitals, to assess whether this could be an acceptable alternative 
to individual counselling. We performed a cohort study with pre- and post-counselling 
patient measurements using questionnaires, supplemented with evaluations of the group 
counselling format by the professionals involved. Patients from eight regional hospitals in 
the northern part of the Netherlands were included. Questionnaires comprised patient 
characteristics, psychological measures (personal perceived control (PPC), state and trait 
anxiety inventory (STAI)), and satisfaction with counsellors, counselling content and design. 
In total, 82 patients (mean age 57.5 year) attended one of 13 group sessions. Median PPC 
and STAI scores showed significantly higher control and lower anxiety after the counselling. 
Patients reported they were satisfied with the counsellors, and almost 75% of patients were 
satisfied with the group counselling. Regional professionals were also, overall, satisfied with 
the group sessions. The genetics professionals were less satisfied, mainly because of their 
perceived large time investment and less-than-expected group interaction. Hence, a group 
approach to cardiogenetic counselling is feasible, accessible, and psychologically effective, 
and could be one possible approach to counselling the increasing patient numbers in 
cardiogenetics.
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INTRODUCTION

With the introduction of next-generation sequencing (NGS) in everyday clinical genetics 
practice, the number of genetic disorders that can be confirmed at DNA-level increases. 
This leads to a greater need for genetic counselling and testing of index patients and their 
close relatives, through cascade screening. However, the number of genetic professionals 
available cannot increase at the same rate, and other health professionals are generally 
insufficiently equipped for this task. This imbalance demands us to find new ways to 
effectively and efficiently accommodate to both the current and anticipated increase 
in requests for genetic counselling and testing, while maintaining the current levels of 
quality of care and patient satisfaction. This applies particularly to patients with relatively 
prevalent diseases, like cardiomyopathies, in which preventive options lead to a decrease 
in morbidity and mortality.

Hypertrophic cardiomyopathy (HCM) and dilated cardiomyopathy (DCM) are two 
common subtypes of cardiomyopathy. Prevalences are about 1:500 for HCM and the same 
or higher for DCM.1,2 Most HCM cases are familial, with (probable) causative genetic variants 
being found in up to 60% of familial and in about 30% of sporadic cases, using traditional 
sequencing techniques.3 In a Dutch cohort, the overall yield for familial and sporadic cases 
was 46%.4 About one-third of DCM cases are familial and a genetic cause can be found in 
30-50% of these families.5,6 Familial cardiomyopathy mostly has an autosomal dominant 
mode of inheritance with reduced penetrance and variable expression, and preventive and 
treatment options are available. This makes cascade genetic testing of family members 
recommended practice.3 Because NGS further increases the yield of causative genetic 
variants found in index patients, the number of family members being referred for genetic 
counselling and testing will also increase.

Group counselling is an attractive way of handling this increasing flow of patients to 
clinical genetics departments. It has been introduced in several medical disciplines,7 with 
the aim of providing information, patients sharing personal experiences, and increasing 
the efficiency of counselling for professionals. The general goals of genetic counselling are 
to increase patients’ knowledge about their disease and its genetic aspects, and to ensure 
that patients can control their feelings about their situation/condition, resulting in the 
ability to make autonomous choices for themselves and their relatives. This is usually done 
in individual sessions, but could also be achieved group-wise, as has been confirmed by 
experiences with breast cancer group counselling.8-11 These studies confirm that the aims 
and expected advantages of group counselling can be reached.10 Patient satisfaction and 
the psychological outcomes of group genetic counselling are also generally positive.8-10 This 
oncogenetic group counselling mainly includes small heterogeneous patient groups that 
include both symptomatic and risk carriers. As far as we are aware, group counselling has 
not been piloted in cardiogenetics, despite being a rapidly growing segment of referrals.
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We therefore piloted group genetic counselling for symptomatic cardiomyopathy 
patients as part of an intervention to increase access to genetic counselling and testing 
for patients and cardiologists at small regional hospitals in our service area. Our aim 
was to deliver adequate quality of care through group counselling. First, we wanted to 
determine whether the psychological benefits of group counselling were adequate, and at 
least comparable to the benefits of individual counselling. Second, we investigated both 
patients’ and medical professionals’ satisfaction with this type of counselling.

METHODS

Study design and patients
This was a cohort study with pre- and post-counselling measurements, conducted in 
eight small regional hospitals (mean 326 beds; range 197-642) in the northern part of the 
Netherlands (total area about 8,304 km2 with about 1.7 million inhabitants). HCM and DCM 
index patients who had not attended genetic counselling and testing before, or those who 
felt the need for a second counselling, were eligible to participate. Thirteen group sessions 
took place between March 2011 and November 2012.

Study process
In the Netherlands, genetic counselling and testing for cardiomyopathies are performed 
by clinical geneticists and genetic counsellors employed at eight university medical centers 
(UMCs), in collaboration with psychosocial workers and dedicated cardiologists. This care 
is covered by compulsory, Dutch health insurance general policies. Cardiologists in nine 
regional hospitals within the service area of our university hospital were informed of the 
possibility of organizing group counselling sessions in their hospital, and the formal referral 
criteria for genetic counselling and testing for symptomatic HCM and DCM patients were 
brought to their attention.12,13 Eight out of nine hospitals decided to participate.

Participating cardiologists and heart failure nurses selected eligible patients and 
informed them about the possibility of group genetic counselling. Interested patients 
received a standardized information letter about the possible genetic character of their 
cardiomyopathy and about the option for group genetic counselling and testing. Individual 
genetic counselling in the university hospital or at one of our three regular regional 
out patient clinics was offered as an alternative. An application form, information-leaflet 
on group counselling and a stamped return-envelope were added. Patients who applied 
received an invitation. The preparations for group counselling were similar to those for 
standard individual care.

The counselling sessions were held in the afternoon or evening, in meeting rooms in 
the participating hospitals. All patients could bring one relative/partner. At the beginning 
of the session, each participant was asked to sign a combined “confidence declaration” 
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and informed consent form to emphasize the confidential nature of the setting. Sessions 
lasted about two hours, including completing the research questionnaires (taking about 
30 minutes) and a break. The legal department of our hospital approved the patient 
information material we compiled and the group counselling format regarding informed 
consent and privacy issues. Approval by a medical ethics committee was considered 
unnecessary because this care modality is also used in regular care.

The counselling team consisted of four professionals: (1) a clinical geneticist-in-training 
provided the regular cardiogenetic and pre-test information, including a PowerPoint 
presentation, to patients and answered genetic questions, (2) a social worker was group 
leader and focused on group interactions and psychosocial issues of patients, (3) a local 
cardiologist and/or heart failure nurse was present to answer specific cardiological 
questions, and (4) a clinical geneticist was present to supervise and assist with the short 
individual discussions after the group session had ended. These took about 5-10 minutes 
per patient and comprised recording additional personal and family history and discussion 
of personal considerations in DNA-testing. Immediately after the sessions, blood 
withdrawal for diagnostic DNA-testing was offered to all patients and performed in those 
who consented.

Group sessions differed from our standard individual counselling in three respects: 
(1) groups of unrelated patients were counselled together instead of individually, 
(2) counselling was done by a team instead of a single counselor assisted by a social worker 
or cardiologist when necessary, and (3) counselling was given in the regional hospitals 
instead of at our department or regular outpatient clinics.

Patient measurements
The questionnaires before and immediately after the group counselling session requested 
the following information.

Patient characteristics
Patient’s age, sex, number of offspring, educational level, diagnosis, and age at diagnosis.

Referral for genetic counselling
Patients were asked (1) who initiated their referral for genetic counselling and (2) if they 
had previously discussed referral for genetic counselling with their cardiologist.

Patient’s questions
Before the group session began, patients were asked to indicate which questions they 
wanted to have answered during the session and if they had any additional questions that 
they preferred not to have discussed in the group. Afterwards, patients were asked which 
of their questions had been answered and which not, and if they had heard any information 
during the session that they would have preferred not to know.
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We included five measures in the questionnaires to assess the experienced quality and the 
psychological outcomes of the counselling sessions in our patients:

Personal Perceived Control (PPC)
The validated nine-item PPC (Dutch version) was used to measure patient’s perceived 
control before and after genetic counselling (α = 0.79-0.81).14 The response mode is a 0-2 
Likert scale. Higher scores indicate higher levels of perceived control.

State and Trait Anxiety Inventory (STAI)
The Dutch six-item short version of the STAI was used to measure patient’s experienced 
anxiety before and after genetic counselling. The response mode is a 1-4 Likert scale, with 
higher scores indicating higher levels of anxiety. The convergent validity of the Dutch 
version of the STAI-6 with the full STAI showed a correlation of 0.95.15,16

Clinical Genetics Satisfaction Indicator (CGS)
This seven-item questionnaire was adopted by the Clinical Genetics Association in the 
Netherlands to measure patient satisfaction with genetic counselling. The response mode 
is a 1-5 Likert scale. Higher scores indicate higher satisfaction. The English version shows 
excellent internal consistency in a clinical genetics setting (α = 0.91).17 Internal consistency 
in the present study was 0.80.

Patient preferences
Before the group counselling session, patients were asked to indicate their preference 
for the three main characteristics of group and individual counselling: (1) counselling 
in their local hospital versus counselling in the university hospital, (2) counselling by a 
team (geneticist, social worker and cardiologist) or by a single genetic counselor, and (3) 
counselling in a group versus individually. They were also asked to indicate their overall 
preference for either group or individual counselling based on the three aspects jointly. The 
five-point response mode ranged from “definite preference for group counselling” to “no 
preference” to “definite preference for individual counselling”.

Evaluation of content and design
Content was defined as both the appreciation of individual parts of the counselling and of 
the information given. Design concerned: (1) the appreciation of the entire process from 
referral to counselling, and (2) the composition of the group session itself and the presence 
of fellow patients. These were evaluated by means of a 20-item ad hoc questionnaire, using 
a 0-2 Likert scale (totally agree/partly agree/disagree) as response mode. Higher scores 
indicated higher satisfaction with content and/or design of the group session. “Being 
satisfied” was defined as “sum-scores” ≥ 80/100.
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Professionals’ opinions
At the end of the pilot period, all the professionals involved from the regional hospitals 
were sent an online questionnaire to evaluate the group sessions in terms of (1) their 
positive and negative experiences with the group sessions, (2) any feedback from patients, 
(3) suggestions for improvement, (4) willingness to organize further group sessions, and 
(5) willingness to refer patients to our university hospital for group counselling. We also 
asked them to rate their overall satisfaction with the group counselling session (1 = very 
unsatisfied to 10 = very satisfied). The social worker, clinical geneticist, and clinical geneticist-
in-training evaluated the group counselling approach informally after each session, and 
more extensively at the end of the pilot period. Evaluation included feasibility and course 
of the sessions, interaction during the sessions, and their additional positive and negative 
experiences.

Analysis
The descriptive statistics used in this study were mean (SD) for variables with normal 
distributions, median (interquartile range) for variables with skewed distributions, and 
n (%) for nominal and ordinal variables. PPC, STAI and GCS outcomes were analyzed for 
patients who completed at least two-third of these questionnaires. Mean item scores per 
patient were calculated. Changes of PPC and STAI scores within patients were tested using 
the Wilcoxon rank sum test for skewed variables and the paired Student’s t-test for changes 
with normal distributions. We used the same tests to compare differences in PPC, STAI 
and CGS outcomes between small and large counselling groups (<7 versus ≥7 patients). 
Estimated effect sizes were added. Data were analyzed using SPSS statistics v20 (IBM 
Corporation New York, NY, USA).

RESULTS

Study process and sample
During the study, 121 of the selected/approached patients were invited for a group 
counselling session (maximum about 80%; the exact number of patients selected/ 
approached is unknown, as this was not fully reported by all cardiologists). Of those invited, 
82 patients (68%) attended one of the sessions, with 61 accompanying relatives/partners 
(Figure 1). Reasons for the 30 patients not attending their scheduled session ranged from not 
being interested in genetic counselling and testing on second thought (n=4; 13%) to more 
practical reasons (n=17; 57%; eg, sickness, having no transport, having other obligations at 
the time of the session), or simply not showing up for unknown reasons (n=9; 30%).
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n=104

Figure 1. Overview of patients invited for a group counselling session

‘unfairly’ = patients suspected of having a heritable cardiac disease, but not fulfilling the formal 
criteria for joining a group counselling session;
‘fairly’ = patients fulfilling the formal criteria for joining a group counselling session

Median age of patients not showing up was 59.5 years (range 30 to 78), of whom 40% 
were male and 73% were referred because of DCM. The median age and proportion of 
DCM of these patients were comparable to the joining patients, whereas the no show-
group did contain more females than the patients attending a group session. Median 
size of the group sessions was six patients (range 3-13 patients), and nine participants 
including accompanying relatives (range 5-27 persons). Four patients eventually attended 
an individual session at the university hospital instead of a group session; all because they 
were unable to be present at the scheduled group session and chose to attend the UMC 
for an individual session at short-term rather than waiting for a next group session at their 
own hospital. Patient characteristics are shown in Table 1. In total, 75 of 82 patients (91%) 
completed both sets of questionnaires before and after the counselling session, whereas 81 
of 82 patients completed at least one set. At the end of the pilot period, four cardiologists 
and two heart failure nurses from five of eight cooperating hospitals completed the 
professionals’ evaluations.
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Table 1. Characteristics of all patients attending group counselling sessions

Characteristic  

Age (yr); median (range) 57.5 (20-79)

Sex; number male/female (%) 45/37 (55/45%)

Patients with offspring (% yes) 71 (89%)

Educational level
Number of patients (% of total)*
Low
Intermediate
High

11 (14%)
58 (73%)
11 (14%)

Cardiac disease
Number of patients (% of total)
DCM
HCM
Other

52 (63%)
24 (29%)
 6 (7%)

Time since diagnosis (yr); median (range) * 2.0 (0-25)

yr = year; DCM = dilated cardiomyopathy; HCM = hypertrophic cardiomyopathy; *n = 2 unknown

Patient measurements
Referral for genetic counselling
Thirteen patients (16%) reported having discussed genetic counselling with their doctor 
previously, but they did not attend/were not referred for genetic counselling until group 
genetic counselling was offered in their regional hospital. Three patients had been 
previously counselled individually at our university hospital and had DNA-testing initiated, 
but nevertheless wished to attend additional group genetic counselling.

Patient questions
Forty-two patients (51%) reported at least one question they wished to have answered. 
Most questions addressed the consequences of confirming heritability for the patient and 
his/her close family members (n = 22 questions; 35% of questions) and cardiologic signs, 
symptoms and complaints (n = 17; 27% of questions). At the start of the session, one patient 
reported one topic, her personal situation, which she did not want to discuss during the 
group session. Afterwards, five patients reported having received general answers to their 
questions, but no specific answers for their personal situation. Only one patient reported 
having heard information he/she would have preferred not to know; this concerned the 
possibility/risk of sudden cardiac death in cardiomyopathy.
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Psychological and satisfaction outcomes
Median change scores of the PPC were significantly higher (increased control) and those of 
the STAI were significantly lower (less anxiety) after counselling for all groups in relation to 
before the session (related samples Wilcoxon test, p<0.001 for both; Table 2), with effect 
sizes of 1.00 and 0.49, respectively (Table 2). Patients also reported they were satisfied with 
the counselors (Table 2); 56.5% of patients gave the maximum CGS questionnaire score 
of 5.0. PPC and STAI change scores and CGS scores did not differ significantly between 
small and large counselling groups (Independent Mann-Whitney U-test, p = 0.74, p = 0.94 
and p = 0.31 respectively; Table 2). The majority of patients indicated that they would join 
a group counselling session again if genetic counselling would be necessary (87.7%), and 
would recommend it to family members (81.4%).

Patient preferences
When comparing each main characteristic of our group counselling approach to its 
corresponding aspect in our individual counselling practice separately, almost half of the 
patients (48.5%) preferred their local hospital over the university hospital, whereas 40% did 
not have any preference.

Regarding the involved professionals in each type of counselling, 52% did not have any 
preference for counselling by the multi-disciplinary team or for counselling by just a single 
counsellor.

When taking all main characteristics of both counselling types into account, one-fourth 
of our patients preferred group counselling overall, whereas 30% preferred individual 
counselling overall. The remaining patients (45.3%) did not have a clear overall preference 
for one of both counselling types.

Evaluation of content and design
Almost three-quarters of our patients reported being satisfied with the content (74.3%) 
and design (73.4%) of the group counselling session (Figure 2). One patient reported the 
design of the group session process being overall insufficient (score 41 of 100). The items 
with mean lowest success scores in all patients (range 1-5) were “usefulness of discussing 
DNA-testing with fellow-patients” (mean score 1.26) and “experiencing support from fellow 
patients” (mean score 1.11).

Professionals’ evaluations
Regional professionals reported they were satisfied overall with the course of the group 
counselling at their hospital (mean score 7.8). No negative reactions from their patients 
were reported. Suggestions for improvement were to be clearer about the session aims 
(emphasis on genetic information, not on cardiac information), to shorten its duration 
(shorter introduction), and to consider optimal group size (maximum 10 patients) and time 
of day (symptomatic patients may be too tired by the end of the day). All professionals 
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Table 2. Psychological outcomes of patients attending group counselling sessions

All groups Small groups
(< 7 patients)

Large groups
(≥ 7 patients)

Outcome 
measure

Time 
point

Median score 
(IQR)

Median score 
(IQR)

Median score 
(IQR)

PPC n

before

after

Δ

64

0.89 (0.44)

1.24 (0.56)

0.33 (0.44) 

34

0.89 (0.44)

1.39 (0.47)

0.41 (0.42) #

30

0.78 (0.50)

1.17 (0.44)

0.30 (0.47) #

STAI n

before

after

Δ

67

1.67 (0.67)

1.67 (0.83)

0.17 (0.33)

36

1.83 (0.67)

1.67 (0.63)

0.08 (0.50)

31

1.67 (0.70)

1.50 (1.17)

0.17 (0.33)

CGS n

after

69

5.0 (0.50)

37

5.0 (0.29)

32

5.0 (0.71)

PPC = personal perceived control questionnaire; STAI = state and trait anxiety inventory; CGS = clinical genetics 
satisfaction indicator; n=number of patients; before = at start of session; after = immediately after session; Δ = 
change between before and after; IQR = interquartile range. Significant changes (p < 0.05) are displayed in bold, 
test used = Wilcoxon test, except where indicated, # = Student’s t-test.
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Content  n=70
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Figure 2. Patient satisfaction with content and design of group counselling sessions
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indicated they were willing to organize group counselling sessions for index patients in the 
future. One of six professionals was not willing to refer patients to the university hospital 
for group counselling because she thought the regional group concept is more suitable for 
increasing access to genetic counselling.

The genetics professionals involved were less enthusiastic about the group counselling 
format than their regional cardiologic colleagues: one positive aspect mentioned was that 
more, and possibly different, patients were reached and informed by this new approach. 
Perceived disadvantages were that group counselling in eight hospitals was less efficient 
than counselling at the university hospital (mainly due to travelling time), that the practical 
organization of the sessions was difficult and time-consuming, and that it was sometimes 
difficult to stimulate the group interaction.

DISCUSSION

We evaluated the quality and satisfaction of group genetic counselling for symptomatic 
cardiomyopathy patients. The outcomes show that the group counselling participants 
experienced good quality of care, that group counselling was not harmful, and that the 
psychological aims were met. Moreover, the professionals involved from the regional 
hospitals were overall positive about this way of providing genetic counselling. Finally, our 
group counselling approach seemed feasible, acceptable, and satisfied a need in the view 
of the number of patients that attended group counselling.

As far as we know, we are the first to have piloted and evaluated group counselling 
in cardiogenetic patients. We included a substantial number of patients to support the 
reliability of our results. The participants were heterogeneous in terms of gender, age, 
and educational level, which suggests that, overall, group counselling is acceptable to a 
wide range of patients. Finally, our pilot study closely mimicked daily practice, that is, the 
barriers we faced probably also occur in daily practice. This makes our group approach 
relatively easy being integrated in existing clinical workflow (Figure 3).

Reference PPC and STAI data for cardiomyopathy patients are unavailable. The 
psychological outcomes of our patients showed suboptimal baseline as well as 
post-counselling levels of PPC scores, and better STAI scores than reports on individually 
counselled oncogenetic patients in the Netherlands. However, the improvements in scores 
between pre- and post-counselling (within patients) were similar.9,14,18-20 Our PPC results 
in cardiogenetics are also comparable to group counselling in oncogenetics,9 and several 
reports from the United Kingdom about STAI outcomes in oncogenetics show similar 
improvements in scores as in our patients.21-23 The psychological outcomes of our patients 
may have been influenced by group size, group dynamics, and/or the management of 
questions which they did or did not want to be addressed during the group session. But this 
all seems unlikely as the psychological outcomes of both the smaller and larger groups in 
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our study were about equal (Table 2). Only one patient indicated a topic she preferred not 
to be discussed and only one patient reported having heard some information he would 
have preferred not to know. This leads us to conclude that our patients overall accept group 
counselling psychologically and are not harmed by it.

Figure 3. Flow chart – integration of the group genetic counselling (GGC) process into routine care

In addition to the positive outcomes of group counselling reported by the patients and 
the regional professionals, our approach had some indirect effects. By bringing genetic 
counselling closer to our patients and the regional professionals, we lowered the threshold 
for attending genetic counselling, and we provided education and created awareness in 
the regional professionals, which hopefully will have an ongoing beneficial effect on their 
referral rates.

Unlike the patients and the regional professionals, the genetics professionals 
experienced several drawbacks with group counselling, particularly a greater time 
investment and less interaction amongst patients than expected. Additional research is 
needed, with regard to time investment, to determine the most appropriate format of 
the group counselling sessions for both the patients and professionals involved. Sessions 
could be adapted regarding design, duration, and/or location, to meet the requirements 
of both patients and professionals. Regarding patient interactions, our expectations were 
perhaps too much influenced by the literature on repeated group sessions, for example, 
in diabetic care.7, 24 A minimum level of group bonding is needed before patients will share 
thoughts and experiences: this is more likely to evolve over the course of multiple sessions. 
Moreover, the limited group interaction might also be partly due to the fact that most of 
these symptomatic patients had already decided for genetic testing before attending the 
group session, making group interaction less important for them. However, the patient 
outcomes for the counselling sessions did not suffer from the limited interaction, as 
shown by the PPC and STAI results. The degree of interaction might be different in group 
counselling of relatives considering predictive testing, but this has yet to be investigated.
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One study limitation is that we cannot be certain that our results are unbiased, owing 
to the absence of a matched control group that received individual counselling. Moreover, 
PPC and STAI changes were evaluated directly after the counselling sessions and we did not 
evaluate the persistence of these benefits in the longer term. Our results may also have 
been subject to participation bias, as the patients chose to join group counselling rather 
than refusing this type of counselling outright.

In conclusion, in the near future results of NGS diagnostics will become available for large 
numbers of HCM and DCM patients, and for patients with other (common) genetic diseases. 
Because of this anticipated increase, together with growing awareness of these growing 
possibilities, we should be prepared for an increased demand for genetic counselling and 
testing of patients and their family members. Fulfilling these needs is important in the light 
of achieving health gains. Our results support our hypothesis that group genetic counselling 
in cardiogenetics is a feasible, accessible, and psychologically effective way of counselling 
large numbers of symptomatic cardiomyopathy patients. Further research is needed to 
determine which type of counselling will be most suitable in view of increasing patient 
numbers, thereby satisfying both patients’ and professionals’ needs, maintaining at least 
current levels of quality and of access to clinical genetic care, and being cost-effective.
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ABSTRACT

The current ongoing technical developments in molecular genetics lead to more 
genetically confirmed diagnoses in patients, and hence to an increased pressure on clinical 
genetic services, also because many eligible patients still are not reached or referred. In 
cardiogenetics, the identification of mutation carriers leads to preventive options, with 
potential public health gains. Considering financial constraints, and consequently tight 
staffing, new ways should be sought to effectively and efficiently serve these increasing 
numbers of patients. Group counseling could be one option.

We performed a pilot study on group genetic counseling of cardiomyopathy patients 
in small regional hospitals, to lower the threshold for referral and increase the uptake of 
genetic counseling. We inventorised the uptake, and the costs and cost-effectiveness of our 
group counseling approach compared to several alternative approaches.

Our regional group approach included about three times more patients than were 
referred in previous years. However, this approach turned out to be less efficiently and 
slightly more costly per patient, at the professionals’ side, than several alternative 
approaches. From the societal perspective, the alternative of individual regional counseling 
is most preferable because more patients are counseled and tested, at slightly higher costs.

The various advantages and disadvantages for both patients and providers should be 
weighed against each other in finding the most beneficial way of providing genetic counseling 
to an increasing number of patients. This study can help us and other professionals in finding 
the most optimal way of counseling a large number of patients with limited resources.
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INTRODUCTION

The increasing availability of next generation sequencing options in diagnostics leads 
to a larger number of genetic diagnoses being confirmed at the DNA-level. This puts 
an increased pressure on staff of clinical genetic services. For example, when causative 
mutations are found in more index patients, this also leads to more genetic counseling 
and presymptomatic/carrier testing in family members through cascade screening, in 
accordance with professional guidelines.1,2

It is also known that currently genetic services are reaching only part of eligible 
patients.3-6 Several factors are likely to contribute to this, e.g., the relative scarcity and 
limited accessibility of genetic centers, the limited awareness and suboptimal referral 
of regional professionals, and the personal characteristics, awareness, perceptions and 
attitudes of patients.

Reaching a larger number of patients is important for two reasons. From the patient’s 
perspective, counseling is important because patients and their relatives receive 
information about the heritable nature of their disease, and it supports decision making, 
e.g., on targeted treatment and follow-up. From a public health perspective, a higher 
uptake could contribute to public health gains, especially for the relatively common genetic 
diseases for which prevention and treatment options are available. This is for example the 
case for the heritable heart diseases dilated and hypertrophic cardiomyopathy (DCM and 
HCM).

New ways should therefore be sought to deal effectively and efficiently with the 
increasing patient numbers that should be served with genetic counseling and testing while 
economic resources are limited: One possible approach could be to offer group genetic 
counseling for selected indications assuming that this will increase cost-effectiveness. 
This type of counseling has successfully been introduced in several medical disciplines 
in previous years,7 and has also been reported to have satisfactory patient outcomes in 
prenatal and oncogenetics.8-11

We recently reported on a successful pilot study on group counseling sessions for index 
patients with cardiomyopathies in small regional hospitals in the northern Netherlands.12 
By offering group genetic counseling and testing locally, we tried to lower the threshold for 
referral and uptake of genetic counseling in an efficient way. We found that the outcomes of 
counseling, i.e. changes in personal perceived control and anxiety of patients participating 
in group genetic counseling were comparable to previous reports of group and individual 
oncogenetic counseling, and that patients were satisfied.12

In this report we focus on the patient uptake, cost and cost-effectiveness of this 
group counseling approach compared to several conventional and alternative counseling 
strategies. We wanted to know if our regional group approach is indeed more cost-effective 
than individual counseling, and if not, what could be improved to reach optimal 
cost-effectiveness. The aim of this cost-effectiveness analysis is to frame the multiple 
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strategies for cardiogenetic counseling in terms of the incremental (health) gains these 
strategies deliver, compared to the incremental costs associated with these strategies.13 
This is being evaluated from the patient’s, professional’s, and societal perspectives. As 
such, comparing these gains and costs can support professionals’ decision making.

METHODS

Study setting, design, and participants
In the Netherlands, genetic counseling and testing in most index patients and their relatives 
is being performed by clinical genetics departments at eight university medical centers 
(UMCs) throughout the country. The UMC Groningen (UMCG) is the only center in the 
northern part of the country. From this center, counselors regularly travel to five large 
regional hospitals to perform outpatient clinics, but the smaller regional hospitals are 
not covered. Because referrals from smaller regional hospitals were fewer than expected 
based on the prevalences of DCM and HCM, we invited cardiologists from these hospitals 
to participate in our pilot project.

Cardiologists from eight smaller regional hospitals participated in our study (maximal 
distance to the UMC; 87km). They were informed on the formal referral criteria for 
genetic counseling and testing for DCM and HCM. Eligible index patients were selected 
by the regional cardiologists and heart failure nurses. Next, they were informed about the 
possibility of group genetic counseling in their own hospital and the alternative of individual 
counseling at the UMCG or one of three regular regional outpatient clinics. Interested 
patients were invited for a group session.12

The sessions consisted of: (1) a plenary informational part led by a social worker from the 
genetics department who concentrated on the group interaction, and a geneticist in training 
(EO) who focused on the provision of information; (2) short individual discussions after the 
plenary part regarding family information and considerations on DNA-testing, performed 
by EO and a geneticist; and (3) the possibility of blood withdrawal for DNA-testing after 
the session. A regional cardiologist or heart failure nurse was also present and provided 
cardiological information whenever necessary. Patient questionnaires on satisfaction, 
preferences, and practical and psychological issues were completed at the beginning and 
the end of the sessions. The complete session took about two hours.12 Median group size 
was six patients (range 3-13) and nine participants (range 5-27) including accompanying 
relatives.

Referral rate and uptake
The group counseling sessions were performed between March 2011 and November 2012. 
We compared the number of patients reached by our new approach with the number of 
referrals by the involved regional cardiology departments to our genetics department in 
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previous years, from 2007 (onset of genetic testing for cardiomyopathies in our lab) to 
2010.

Patient preferences
Patients were asked to report their expectations and evaluations of group genetic 
counseling, by completing questionnaires both at the start and the end of the group 
counseling session.12 These questionnaires contained, among others, several questions 
concerning patients’ preferences for the various characteristics of the group counseling 
session compared to conventional counseling regarding: (1) the counseling location, 
(2) the composition of the counseling team, (3) receiving counseling individually or with 
fellow patients, and (4) their overall preference for the current regional group counseling 
or individual counseling at the UMC. These questions were asked prior to the onset of 
the group counseling session. We used this information to estimate the uptake rate when 
group counseling would have been held at the UMCG.

Cost-effectiveness
We estimated the costs per patient and the cost-effectiveness of group counseling held 
regionally (current strategy in the pilot), and compared these with several alternative 
strategies, being explained in detail below, under various assumptions.

Costs
Costs were distinguished into costs of counseling (selection and invitation of patients, 
preparation and organization of the counseling sessions), patient related costs (time and 
travel costs) and costs of DNA testing.

Effectiveness
Effectiveness (regarding increased uptake or number of well-informed patients) was 
expressed as the observed and expected number of patients counseled, as well as the 
number of patients counseled and tested in each scenario.

The time costs of professionals were based on gross hourly wage rate including taxes and 
social premiums (excluding departmental and hospital overheads) obtained from the 2013 
departmental budget and accounting system. While the cardiologists and nurses were 
not intended to play a role in the group counseling model we pursue, they are excluded 
from our cost analyses. Costs of traveling were based on the variable costs of traveling 
(€0.15/km) and parking costs. The valuation of patient’s time was derived from studies on 
the value (opportunity costs) of travel and leisure time, with valuations ranging between 
€3 and €15 per hour; for this study we chose the average, being €7.47 per hour. The patient 
related costs also included the time spent by accompanying family members or spouses. 
The costs of DNA-testing were estimated €910 including blood withdrawal and included 
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personnel costs, equipment costs and disposables, but excluding departmental and 
hospital overheads.

Alternative strategies to cardiogenetic group counseling
We considered that the costs and cost-effectiveness of the applied counseling approach 
might be affected by the type of counseling (group or individual) by the location of 
counseling, and by the composition of the counseling team. In view of current regular 
practice and potential cost reductions, we also varied the counseling teams, being: social 
worker, clinical geneticist in training, and genetic counselor (team 1); social worker, genetic 
counselor, and a part-time genetic counselor only present during the individual part of the 
group session (team 2); and clinical geneticist and genetic counselor (team 3).

Based on the above, we identified various alternative strategies to our current 
regional group counseling approach, scenario I (with scenario Ia and Ib for different team 
compositions): Firstly; Group counseling held centrally at the UMC Groningen, assuming 
that the location of counseling does not affect the uptake of counseling and DNA-testing 
(scenarios IIa and IIb for different team compositions). Secondly, group counseling held 
centrally at the UMCG, assuming that the location of counseling reduces the uptake of 
counseling, but the uptake rate of DNA-testing remains the same (scenario IIc). The rationale 
of scenario IIc was that traveling to the UMCG and the associated investment of patient 
time and effort might reduce the uptake of counseling. The estimated reduction of uptake 
in this scenario was based on patients’ answers to the preference questions in the patient 
questionnaires. And finally scenario III; individual counseling held regionally, assuming that 
the type of counseling (group or individual) does not affect the uptake of counseling and 
DNA-testing. We compared the costs and effectiveness of group counseling held regionally 
(current strategy in the pilot; design I) with these various identified alternative strategies.

RESULTS

Uptake and referral rate
Eight regional cardiology departments in the service area of our UMC participated in the 
pilot project. Patients ages ranged from 20 to 79 years (median 57.5), 55% of them were 
male. Educational level was low in 14%, intermediate in 73% and high in 13% of patients. 
Their (probable) diagnosis was DCM in 63%, HCM in 24% and ‘other’ in 7% of patients. The 
time since diagnosis at the time of the group session ranged from 0 to 25 years.

Figure 1 depicts the study profile: After selection, we invited 121 patients in 21 months, 
of whom 82 patients and 61 accompanying relatives/partners joined one of 13 group 
counseling sessions, after one or two invitations. Five invited patients eventually had 
individual counseling at the UMC. For various reasons (e.g., illness, holidays, or funeral of a 
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close relative) they were unable to attend the group session at their regional hospital at the 
scheduled time, and did not want to wait for a next group session at their regional hospital.

Before the pilot, between 2007 and 2010 (48 months), 45 DCM and HCM patients were 
referred by cardiologists from the same eight hospitals to our university department of 
Genetics. Disregarding eight patients who joined one of our group counseling sessions 
without the pre-defined justification (they had genetic counseling and testing previously, 
or another cardiological diagnosis was made) (Figure 1), we reached 3.8 times more HCM 
and DCM patients from these hospitals with our new approach.

Patient preferences
Of the patients who joined a group counseling session, 48.5% preferred to visit their 
regional hospital over the university center, 39.7% of patients did not have a preference for 
one of both locations, while 11.8% preferred the UMC. In summary, 51.5% of the patients 
who joined group counseling at their own hospital stated to be willing to visit the UMC.

Cancelled
n=5 

Invited pa�ents 
n = 121

No show *
n=30

‘unfairly’ 
invited  n=17 

Refrained from 
DNA-tes�ng n=5

DNA-tes�ng not 
indicated n=6

DNA-tes�ng
n=71

joined 1st �me 
n=69

joined 2nd �me  
n=5

No new 
invita�on sent
n=6

No new 
appointment     
(yet)  n=19

Joined 
n=8

No show
n=4 

‘fairly’ invited
n=104

Joined Group 
counselling
n=82

Individual
counselling 
UMC  n=5

Figure 1. Overview of patients invited for a group counselling session

‘unfairly’ = patients suspected of having a heritable cardiac disease, but not fulfilling the formal 
criteria for joining a group counselling session;
‘fairly’ = patients fulfilling the formal criteria for joining a group counselling session
*: ‘no show’ included all patients not attending their group session for various known and unknown 
reasons
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Table 1. Costs per participating patient (in €) and cost-effectiveness (per counseled ‘well-informed’ 
patient, or ‘well-informed and tested’ patient) of group counseling held regionally (current strategy 
in pilot) compared to several alternative strategies

CURRENT STRATEGIES ALTERNATIVE STRATEGIES

COSTS

Scenario Ia:
Group Coun-
seling held 
regionally

Team1
uptake 
67.8%

Scenario Ib:
Group 
Counseling 
held 
regionally
Team2
uptake 
67.8%

Scenario IIa:
Group 
Counseling
at UMCG

Team1
uptake 
67.8%

Scenario IIb:
Group 
Counseling 
at UMCG

Team2
uptake 
67.8%

Scenario IIc:
Group 
Counseling 
at UMCG

Team2
uptake 
34.9%

Scenario III:
Individual 
counseling
held 
regionally
Team3
uptake 
71.9%

Provider-related 
costs (per patient)
- Preparation, 

organization
- Counseling session
- Travel and time 

costs

 
86
 
33
 
32
 
21

 
76
 
33
 
22
 
21

 
66
 
33
 
32
 
0

 
55
 
33
 
22
 
0

 
63
 
41
 
22
 
0

 
103
 
32
 
54
 
18

Patient-related 
costs (per patient)

 
45

 
45

 
75

 
75

 
75

 
23

Total costs 
(per patient)

 
132

 
121

 
140

 
130

 
138

 
126

Costs of DNA 
testing (per patient)

 
788 

 
788 

 
788

 
788

 
788

 
774

EFFECTIVENESS

- ‘well-informed’

- ‘well-informed’ + 
tested

82 patients#

 
71 patients#

82 patients#

 
71 patients#

82 patients**

 
71 patients**

82 patients**

 
71 patients**

47.2 patients

 
39.5 patients

87 patients**

 
74 patients**

* without cardiologist, without clinical geneticist
** assuming that location of counseling does not affect uptake rates
# see Figure 1
Team1 consists of social worker, clinical geneticist in training en genetic counselor
Team2 consists of one social worker, one genetic counselor and one part-time genetic counselor
Team3 consists of clinical geneticist and genetic counselor

Costs and cost-effectiveness
Table 1 shows the costs and effectiveness of our current regional group counseling 
approach (scenario Ia) and several alternative approaches and team compositions 
(scenarios II and III). The total costs (= joined costs at patient’s and provider’s side) of our 
current group counseling approach were €132 per participating patient, of which €86 (65%) 
were provider-related and €45 (35%) patient-related. Counseling was performed in 82 of 
121 invited patients (uptake 67.8%). Of these, 71 underwent DNA-testing (uptake 86.6%). 
The total costs per patient of the current group counseling approach could decrease to 
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€121 when the genetic counseling team is optimized, and thus the costs at the provider’s 
side lowered (applying scenario Ib instead of Ia).

The alternative scenarios IIa/IIb show the costs per patient of group counseling held 
centrally at the UMCG, assuming the uptake rates and team compositions of scenarios Ia/
Ib remain the same. We assumed equal uptake rates because of a higher total number of 
patients, and a higher frequency of scheduled group sessions in scenarios IIa/IIB, leading 
to increased possibilities for patients to attend a group session. With scenarios IIa/IIb, the 
total costs per patient will rise 6-7% compared to scenarios Ia/Ib (€140 vs. €132; €130 vs. 
€121). The provider-related costs will decrease with 23%-28% (€66 vs. €86; €55 vs. €75) 
but the patient-related costs increase due to traveling (+67%; €75 vs. €45). This implies 
that scenarios IIa/IIb are overall more costly than scenarios Ia/Ib but less costly from the 
professional’s perspective, and even less costly when the composition of the counseling 
team is optimized (scenario IIb vs. IIa).

In scenario IIc, patients’ preferences regarding the location of counseling are taken into 
account: the total costs per participating patient will rise compared to scenario Ib (€138 
vs. €121, or +14%) and to scenario IIb (€138 vs. €130, or +6%). The provider-related costs 
will decrease compared to Ib (€63 vs. €76 or -17%) but will increase when compared to 
scenario IIb (€63 vs. €55, or +15%). The disadvantage of this scenario is that its effectiveness 
is assumed to be much lower than in the current approach (scenarios Ia/Ib) since only 
51.5% of patients prefer to be counseled at the UMCG. As a result, in this scenario only 
47.2 (instead of 82) patients will be counseled, and 39.5 (instead of 71) patients will enter 
DNA-testing, and thus benefit from potential health gains.

Introducing regional individual counseling for these patients (scenario III) would lower 
the total costs per patient compared to scenario Ia (€126 vs. €132 or -5%), while the 
uptake will increase to 87 patients (instead of 82 patients), because 5 patients who would 
otherwise be counseled individually at the UMC are now seen locally (Figure 1). While the 
share of patient’s costs will be lower (€23 vs. €45, or -49%), the costs per patient from the 
provider’s perspective will rise (€86 v. €103, or +20%).

To summarize: The scenario with lowest total costs per patient is scenario Ib. From the 
patient’s perspective, scenario III, individual counseling held regionally, is the strategy that 
delivers lowest costs. From the professional’s perspective, this is scenario IIb. From the 
societal perspective, our current group approach with team 2 (scenario Ib) and scenario III 
are the preferred strategies. Scenario III has the advantage that more patients are counseled 
and tested, but it is also slightly more costly.

Otten.indd   43 30-10-2015   10:08:59



44  |  Chapter 3

DISCUSSION

Our results show that with our regional group counseling approach we reached considerably 
more cardiomyopathy index patients in small hospitals who were interested in genetic 
counseling and molecular testing, than were referred previously to our clinical genetics 
center by the participating hospitals. By counseling and testing this increased number of 
patients compared to previous years, consequently also more family members are being 
informed and become eligible for cascade screening, leading to prevention and public 
health gains. Also, we demonstrated that the total costs of our current group counseling 
approach are slightly higher than several other conceivable scenarios for reaching these 
cardiomyopathy patients in regional hospitals, but costs can be lowered by changing the 
team and will then be less than with individual counseling. From the patient’s perspective, 
however, regional counselling is preferable in view of lowest costs. Finally, from the societal 
perspective, regarding total costs and number of patients reached, regional individual 
counseling will be the optimal scenario.

One limitation of our study concerns the intended/expected uptake of genetic 
counseling in the outlined alternative scenarios for our current group counseling approach. 
We used questionnaire data to estimate the patient’s uptake rate for counseling in the 
UMC instead of regionally, answered by our patients who attended the group sessions. 
However, we cannot be sure that what the patients said they would do (‘stated preference’) 
coincides with what they would do in reality (‘revealed preference’). Nor can we be 
sure that the uptake of DNA-testing remains unaltered when the location of counseling 
(regionally or centrally) or the type of counseling (group or individually) changes, although 
the only reason for this inconsistency that might occur we can think of is an increased 
uptake of genetic testing after group counseling compared to individual counseling due to 
social pressure. However, to avoid this, we discussed their considerations and decisions on 
DNA-testing individually with patients after the plenary part, in our current group approach. 
Finally, a point of debate about this study could be the selection we made regarding the 
patient-related costs and professional-related costs included in our analysis. One could 
discuss about the preferable level of detail and comprehensiveness to which the included 
components of the cost-analysis should be assessed, and make other choices than we did 
in the current analysis.

Previous reports on group counseling in genetics did not detail and systematically 
analyze the costs and time of regional group counseling, nor did they compare several 
alternatives from various perspectives, as we did in this study. Only two previous reports do 
limitly report on a cost and time analysis, showing favorable outcomes of group oncogenetic 
counseling compared to individual counseling.8,10 Another issue pointed at in one of these 
reports was the difficulty and time-consuming way of arranging group appointments.10 This 
was also the case in our pilot study, and led to five patients eventually being counselled 
individually at the UMC instead of having group counseling in their own regional hospital. 
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This implementation challenge is more often reported in reports of group consultations in 
other medical disciplines.14

Our current regional group approach thus showed an increased number of patients 
being referred, counseled and tested, and entailing less costs for patients than counseling 
at the UMC. Increased efficiency could be achieved by counseling in the university center 
or alternatively, in one of the regular regional OPDs, instead of in the smaller regional 
hospitals, to decrease traveling time for counselors, and to allow the second geneticist to 
join only for the short individual discussions after the general group counseling part. The 
disadvantage of the first scenario is that the patient-related travel costs and time costs 
increase substantially (67% increase), and that the increased uptake may partially vanish 
when patients have to travel to the university center. The latter is even more conceivable 
for some of these affected index patients, while some of them found the regional group 
sessions already exhausting. Also asking relatives to come along would become more 
burdensome, while these relatives profit from the information supplied at these sessions 
as well.

For choosing the optimal approach to genetic counseling, the various advantages, 
disadvantages, and preferences from the patients’, the providers’, and the societal 
perspectives should be weighed against each other: Our previous report on the patient 
outcomes from our current regional group approach showed that patients were satisfied 
with group counseling, and that they had similar psychological outcomes as reported 
previously for individual genetic counseling. It also showed that almost half of involved 
patients did not have a clear preference for group or individual genetic counseling. Also, the 
involved local professionals were satisfied with the current group approach.12 Moreover, 
our cost-analysis shows that conventional individual counseling held regionally (scenario III) 
is the preferred strategy from the patient’s perspective, but is slightly more costly than 
regional group counseling with the optimized team (scenario Ib). Scenario III is also the 
preferred strategy from the societal perspective because it leads to a higher number of 
patients being counseled and tested compared to the current group approach, and thus 
allowing for greater public health gains. Our previous report also showed that the genetics 
professionals were less satisfied, for a substantial part due to greater perceived time 
investment.12 From their perspective group counseling held centrally at the UMC (scenario II) 
is the preferred strategy in view of lower costs for professionals, but a disadvantage is that 
the impact on uptake rate may be substantial (scenario IIb versus IIc). However, ultimately 
it is up to the departmental management to decide whether a low-cost, a high-uptake or a 
compromise scenario will be chosen.

To conclude, the most cost-effective way of reaching eligible patients in regional 
hospitals for genetic counseling and testing is by performing regional group counseling 
with an optimized team of a social worker, a genetic counselor and a resident is. Individual 
regional counseling is still second best. In the near future it is expected that patient numbers 
at genetics departments will continue to increase, when next generation sequencing 
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techniques are applied for increasing numbers of patients and an increasing variety of 
(common) genetic diseases in combination with increasing awareness of the public and 
non-genetic health professionals. However, the number of genetic professionals is not 
expected to increase at the same rate. Therefore, we should continue to look for alternative 
effective and efficient care modalities, with maintenance of the quality of care of our 
current genetic services. This project has given us insight in the benefits and disadvantages 
of a regional group approach and several alternative scenarios in cardiogenetics, regarding 
patient uptake, and involved time and costs from various perspectives. These kinds of 
detailed analyses can help us and other genetics professionals in finding the optimal way 
of counseling increasing patient numbers in times of great opportunities but tight staffing.

ACKNOWLEDGEMENTS

We thank all patients and the regional cardiologists, heart failure nurses and secretaries 
from the ‘Delfzicht Ziekenhuis, Delfzijl’, ‘Lucas Ziekenhuis, Winschoten’, ‘Refaja Ziekenhuis, 
Stadskanaal’, ‘Martini Ziekenhuis, Groningen’, ‘Bethesda Ziekenhuis, Hoogeveen’, 
‘Diaconessenhuis, Meppel’, ‘Scheper Ziekenhuis, Emmen’ en ‘Röpke Zweers Ziekenhuis, 
Hardenberg’ for their cooperation in this pilot project, and we thank Jackie Senior for 
editing the manuscript.

Otten.indd   46 30-10-2015   10:08:59



Evaluation of group cardiogenetic counselling  |  47

3

REFERENCES
1. ICIN working group on Hereditary Heart Diseases: Genetic diagnostics and genetic counselling in 

Hypertrophic Cardiomyopathy (HCM). Neth Heart J 2010; 18: 144-159.
2. Menko FH, Aalfs CM, Henneman L, Stol Y, Wijdenes M, Otten E, Ploegmakers MM, Legemaate J, 

Smets EM, de Wert GM, Tibben A; Dutch Society for Clinical Genetics. Informing family members of 
individuals with Lynch syndrome: a guideline for clinical geneticists Fam Cancer. 2013 Jun;12(2):319-
24.

3. Delikurt T, Williamson GR, Anastasiadou V, Skirton H. A systematic review of factors that act as 
barriers to patient referral to genetic services. Eur J Hum Genet 2015;23:739-745.

4. Mikat-Stevens NA, Larson IA, Tarini BA. Primary care providers’ perceived barriers to integration of 
genetic services: a systematic review of the literature. Genet Med 2015;17(3):169-176.

5. Tan YY, Fitzgerald LJ. Barriers and motivators for referral of patients with suspected lynch syndrome 
to cancer genetic services: a qualitative study. J Pers Med 2014;4:20-34.

6. Hawkins AK, Creighton S, Hayden MR. When access is an issue: exploring barriers to predictive testing 
for Huntington disease in Britisch Coumbia, Canada. Eur J Hum Genet 2013;21(2):148-153.

7. Jaber R, Braksmajer A, Trilling JS: Group visits: a qualitative review of current research. J Am Board 
Fam Med 2006; 19: 276-290.

8. Ridge Y, Panabaker K, McCullum M, Portigal-Todd C, Scott J, McGillivray B: Evaluation of group genetic 
counseling for hereditary breast and ovarian cancer. J Genet Couns 2009; 18: 87-100.

9. Rothwell E, Kohlmann W, Jasperson K, Gammon A, Wong B, Kinney A: Patient outcomes associated 
with group and individual genetic counseling formats. Fam Cancer 2012; 11: 97-106.

10. Calzone KA, Prindiville SA, Jourkiv O et al: Randomized comparison of group versus individual genetic 
education and counseling for familial breast and/or ovarian cancer. J Clin Oncol 2005; 23: 3455-3464.

11. Hunter AGW, Cappelli M, Humphreys L, Allanson JE, Chiu TT, Peeters C, Moher D, Zimak A. A 
randomized trial comparing alternative approaches to prenatal diagnosis counseling in advanced 
maternal age patients. Clin Genet 2005;67:303-313.

12. Otten E, Birnie E, Ranchor AV, van Tintelen JP, van Langen IM. A group approach to genetic counselling 
of cardiomyopathy patients: satisfaction and psychological outcomes sufficient for further 
implementation. Eur J Hum Genet 2015; Feb 4. doi: 10.1038/ ejhg. 2015.10. [Epub ahead of print]

13. Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ, Stoddart GL. Methods for the economic 
evaluation of health care programmes. Oxford University Press, New York. Third edition, 2005.

14. Jones KR, Kaewluang N, Lekhak N. Group visits for chronic illness management: implementation 
challenges and reccomendations. Nurs Economics 2014;32(3):118-147.

Otten.indd   47 30-10-2015   10:08:59



Otten.indd   48 30-10-2015   10:08:59



Telemedicine uptake by genetics professionals  |  49

Chapter 4
Telemedicine uptake among 

Genetics Professionals in Europe: room for expansion

Ellen Otten, Erwin Birnie, Anneke M. Lucassen, 
Adelita V Ranchor and Irene M. van Langen

European Journal of Human Genetics 2015, April 22. 
doi:10.1038/ejhg.2015.83 [epub ahead of print]

Otten.indd   49 30-10-2015   10:08:59



50  |  Chapter 4

ABSTRACT

Today’s economic challenges and the changing landscape of clinical genetics are forcing us 
to consider alternative ways of providing genetic services, to comply with budget limitations 
and at the same time meeting the demands of increasing patient numbers and patient-
centered care delivery. Telegenetics could be an effective and efficient way of counseling, but 
its use in Europe is not widely reported, nor is there evidence of international collaboration. 
We conducted an online survey among 929 genetics professionals, to explore the current 
availability and use of different telegenetics modalities in Europe. Our questionnaire was 
completed by 104 clinically active European genetics professionals. Telephone genetic 
counseling was used by 17% of respondents. Videoconferencing facilities were available to 
24%, but only 9% of them used these for patient counseling. Various barriers to availability 
and use were cited, ranging from practical constraints, lack of professional support/
knowledge, to lack of perceived suitability and need. The results show that telegenetics 
modalities are not currently in widespread use by our respondents, in part due to perceived 
barriers. To meet the changing economic, genetic, and societal circumstances, we 
recommend consideration of greater integration of telegenetics into regular clinical genetic 
care, to supplement existing care modalities. Professional cooperation, sharing knowledge, 
and establishing guidelines on a national and international level could contribute to 
successful and more widespread implementation of telegenetics. However, the perceived 
practical and regulatory barriers have to be overcome.
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INTRODUCTION

Clinical genetic services are currently facing major challenges: budget limitations, increasing 
patient numbers, and more tests to communicate, result in ever greater pressure on time. 
Moreover, patient centeredness is playing an increasingly prominent role. The recent 
introduction of next-generation sequencing (NGS) techniques illustrates the challenges: 
NGS has great potential for diagnosing many more syndromic/heritable diseases than with 
conventional techniques, resulting in more patients being referred for genetic counseling 
and testing. Moreover, our limited or incomplete ability to interpret NGS results necessitates 
follow-up contacts. More efficient ways of genetic counseling that maintain high standards 
of care and facilitate shared decision making are therefore needed. Telemedicine could, 
in our view, be a mode to achieve this in a substantial part of referrals to clinical genetic 
centers.

Telemedicine is defined as remote health care to exchange medical information from 
one site to another via electronic communications to improve a patient’s health (http://
www.americantelemed.org/about-telemedicine/what-is-telemedicine). It can be used both 
in communication between professionals and patients, and in communication between 
professionals about patients. Telemedicine modalities range from telephone consultation 
as the earliest or simplest form, to communication via a computer and webcam, to using a 
specialized portable workstation with attached devices to visualize and measure body parts 
and functions. A common goal of telemedicine applications throughout various medical 
disciplines is to provide an effective, efficient and patient-friendly way of care.1-3 Moreover, 
it can reach patients who are difficult to reach by conventional ‘in-person’ care methods, 
for example, due to large distances and travelling costs.4,5

Telemedicine has been introduced in various medical disciplines, including clinical 
genetics, where it has been referred to as telegenetics. The small number of existing 
reports on telegenetics in oncogenetics and prenatal and dysmorphologic consultations 
are mainly from outside Europe. Although there are a few UK reports,6-8 the overall 
application in Europe is unknown. Reported patient experiences are very positive overall, 
while those of professionals are moderately positive, influenced to a large extent by 
technical imperfections.6-11 No formal international guidelines exist for when and how 
to use telegenetics in a responsible way. There are also no widespread European or 
worldwide collaborations on telegenetics, for exchange of knowledge to allow for quality 
improvement and responsible application of telegenetic modalities. In the United States, 
there is a national Telegenetics Workgroup to facilitate cooperation and exchange between 
various regional telegenetics initiatives.

It is conceivable that various local initiatives in Europe do exist, however, and face 
similar problems, barriers, and challenges, with local professionals trying to solve these by 
themselves. Given the generally experienced barriers on telemedicine on the one hand, and 
positive literature reports on telegenetics use on the other, we wanted to get an impression 
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of the extent and types of telegenetics use throughout Europe and the barriers that are 
faced, and to aim for collaboration between different centers, as appropriate. To address 
this, we conducted an international survey among European Society of Human Genetics 
(ESHG) members to serve as a baseline upon which to superimpose improvements in 
telegenetics provision.

MATERIALS AND METHODS

Survey design
We composed an online survey in collaboration with the American Telegenetics Workgroup 
of the National Coordinating Center for the Regional Genetic and Newborn Screening 
Service Collaboratives (NCC). Our survey questions covered four outcome measures: 
(1) respondents’ professional characteristics, (2) the availability and use of various 
telegenetics applications by the respondents, (3) reasons for non-availability or non-usage 
of videoconferencing applications at the respondents’ departments, and (4) respondents’ 
interests in telegenetics initiatives and/or collaboration. Design and dissemination of 
the survey were performed using of the online software tool SurveyMonkey (www.
surveymonkey.com; Palo Alto, CA, USA).

Survey distribution
All 929 members of the ESHG for whom the e-mail addresses were available for public 
use were invited to participate in the online survey between November 2012 and January 
2013. The list of e-mail addresses was provided by the ESHG committee and contained 
no information about the members’ professional backgrounds (eg, clinically active or not, 
working in health care or business). Within the time period, one reminder e-mail was sent 
to all available members.

Analysis
We excluded respondents from outside Europe and those who were not working in a 
clinical setting. Data were analyzed using SPSS statistics v22 (IBM Corporation, Armonk, NY, 
USA). As descriptive statistics we used mean (SD) and median/range, and n (%) for nominal 
and ordinal variables. We analyzed the outcomes on telemedicine availability and use for 
the whole group, and for different respondent groups based on the European region in 
which they were employed.
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Figure 1. Overview of approached and responded ESHG members

RESULTS

Respondents’ characteristics
The survey was fully or partially completed by 121 ESHG members from 92 different 
institutions in 39 countries, comprising 108 European respondents from 30 different 
countries (Table 1). We excluded the 13 non-European respondents (of whom one was not 
working in a clinical setting) and four European respondents who were not working in a 
clinical setting. This left 104 clinically working European respondents for further analysis. Of 
these, 65% were clinical geneticist, 16% genetic counsellors, 12% laboratory specialists, and 
7% had other clinical specialties (Figure 1). Of these 104 respondents, 86% indicated they 
worked at a public hospital, while 14% worked in a private clinic. Their working experience 
ranged from 0 to 40 years (mean 18.6 years).
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Table 1. Residence of respondents listed by region, country and location

European respondents (n=108)
Residence Number of respondents Number of locations
Western Europe (n=36)
Austria 5 2 (+1 unknown)
Belgium 1 1
France 7 6
Germany 6 5 (+ 1 unknown)
Netherlands 15 7
Switzerland 2 2
Eastern Europe (n=15)
Bulgaria 2 2
Estonia 2 2
Latvia 1 1
Lithuania 1 1
Poland 1 1
Romania* 7 4
Ukraine 1 1
Northern Europe (n=25)
Denmark* 4 4
Finland 2 1
Iceland 2 1
Ireland 2 2
Norway 1 1
Sweden 5 3
United Kingdom 9 7
Southern Europe (n=32)
Croatia 1 1
Cyprus 1 1
Greece 2 2
Italy* 9 8
Macedonia 1 1
Malta 1 1
Portugal 2 2
Slovenia 1 1
Spain* 10 7 (+1 unknown)
Turkey 4 2
Non-European respondents (n=13)
Residence Number of respondents Number of locations
Africa (n=1)
Angola* 1 1
Oceania (n=2)
Australia 2 2
Middle-East (n=5)
Bahrain 1 1
Iran 2 1
Kuwait 1 1
Saudi Arabia 1 1
South-America (n=1)
Brazil 1 1
North-America (n=4)
Canada 1 1
USA 3 3

* One respondent from each of these five countries was excluded from further analyses because of being not 
working in clinical practice.
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Figure 2.	 Telemedicine modalities in use by European respondents (n=29 respondents)
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Availability and use of Telegenetics applications
Of all the European respondents, 28% (n=29; of which 17 clinical geneticists, 6 genetic 
counselors, 4 lab specialists, and 2 ‘other’) indicated that they used at least one subtype 
of telegenetics. Most users were from northern Europe (41%; n=12) and the smallest 
proportion was from eastern Europe (6.9%; n=2). Telephone-only genetic counseling was 
the telemedicine subtype used by the largest number of respondents; 17% of respondents 
(n=18). Figure 2 shows the geographical location of users. The extent of use varied among 
respondents from 1 to 25 counseling sessions to over 100 counseling sessions per year, for 
various indications. Few respondents used videoconferencing, and then most frequently 
through a telemedicine dedicated facility at their department. This modality was used by 
9.6% (n=10) of all respondents (Figure 2) mostly from western European countries (7 of 
10 respondents). The frequency of use ranged from 1-25 to 26-50 counseling sessions per 
respondent per year, for a range of different indications. For each telemedicine modality, 
we analyzed the relative frequencies of the different types of clinical interactions for which 
it was used (Figure 3).
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Figure 3. Overview of Telemedicine modalities in use by European respondents, showing their 
individual roles in online patient communication for various indications

Figure 3 shows that the telephone is most frequently used for genetic counseling, the 
office workstation and dedicated facility are mostly used for ‘outpatient evaluation and 
management’ and ‘inpatient evaluation and management’ (including, for example, 
assessing children with mental retardation/multiple congenital anomalies, when admitted 
to the hospital, or visiting the outpatient department, respectively).
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Availability and use of videoconferencing facilities
We investigated which part of respondents had videoconferencing facilities available for 
performance of patient consultations: 25% (n=24 of 97, of whom 17 clinical geneticists and 
4 genetic counselors) had such facilities available for use. These respondents originated 
from a wide range of countries (n=12), most of them (n=13; 54%) from western Europe. 
The most frequently indicated reasons for videoconferencing facilities not being available 
in respondents’ departments were lack of money (n=28; 38.4%), lack of reimbursement 
(n=26; 35.6%), lack of interest by counselors (n=23; 31.5%), and lack of need because of 
small geographical distances (n=23; 28.8%), but a wide range of other reasons were also 
mentioned (Figure 4a).

Where videoconferencing facilities were available, we analyzed the extent to which 
these facilities were actually used, and the reasons for non-usage. Only 8% (2 of 24) of these 
respondents actually made use of videoconferencing facilities in direct patient care (genetic 
counseling) rather than in supportive patient care (eg, multidisciplinary consultation or 
expert consultation; 10 of 24 (41.7% respondents). The reasons given for not using the 
available facilities in direct patient care were mostly lack of need because of small distances 
(n=10; 45.5%), and not having a patient population suitable for videoconferencing (n=6; 
27.3%) (Figure 4b).

Figure 4.
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b.	
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*: % represents the proportion of respondents who stated each reason relative to the total number 
of respondents who had videoconferencing facilities available but did not use them in direct patient 
care (n=22). Respondents could indicate more than one reason

Interest in Telegenetics initiatives
Respondents were asked whether they would like to participate in a working group or 
attend a meeting on Telegenetics and 55% of respondents indicated their interest.

DISCUSSION

Our results suggests that clinical genetic services currently have limited availability and 
use of telemedicine, but also that many of our respondents are interested in learning more 
about it. Perhaps not surprisingly because of its well-established position in everyday life, 
the telephone is the most-used modality in direct patient care, used by 17% of respondents, 
mainly for genetic counseling. Videoconferencing facilities were used by a much smaller 
proportion, mostly in supportive professional activities and only rarely in direct patient 
care. Northern and western European respondents had greater availability and therefore 
more use of telegenetics modalities than those from eastern and southern Europe, although 
the numbers are too small to draw firm conclusions.

We were unable to determine the response rate of clinically active genetic professionals 
among the members who received our survey because the professional backgrounds of the 
non-responders were not known. It is possible our results were biased towards genetics 
professionals who are interested in telegenetics as they might be more likely to respond. 
This could mean that professionals’ uptake rates of telegenetics are even lower than our 
survey suggests, but also that the telegenetics uptake rates at the institutional level are 
actually higher. However, we believe our survey does give a valuable snapshot of current 
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practice in many European countries and clinical genetic institutions, from which we can 
conclude that there is room for expansion.

Besides providing value in direct patient care, telegenetics is also seen as a valuable 
tool in supportive patient care, both being in use by our respondents. Given the expanding 
discussion about ‘mainstreaming’ genetics, we believe that telegenetics could be a useful 
modality and improve genetics engagement by other medical specialisms. It can provide 
accessible and widely available contact options for multidisciplinary and peer consultation, 
as well as pre- and post-test online genetic counseling for patients from other medical 
specialists or general practitioners by trained genetic professionals. Finally, telegenetics 
could have an important role in recontacting former patients in light of new information 
from previous diagnostic testing. Using telegenetics to connect laboratories, counselors, 
patients, and other health-care professionals could facilitate more routine recontacting 
than currently takes place.12,13

We concluded three main points from our survey: First, the current availability and 
use of telegenetics is limited and could be extended, even without the purchase of new 
equipment, since there were discrepancies between availability and use. Second, as 
figure 3 illustrates each different telegenetic modality is used for many types of activities 
even though respondents might have listed preferential use in particular situations. 
And third, cooperation, education and finally practical guidelines might be helpful for 
successful telegenetics application. More widespread use of telemedicine in genetics 
might be presumed right now, but this seems not to be so. This snapshot of the current 
state of play and of the barriers professionals experience could be useful in planning future 
implementation.

Respondents indicated various barriers to greater current use, that could be divided 
in (1) lack of perceived suitability and need, (2) practical constraints (eg, lack of resources 
and supportive regulations), and (3) lack of professional support/knowledge. Because both 
the availability and use of videoconferencing by our respondents were still limited, and 
consequently most respondents lack experiences with telegenetics, it could be that the 
barriers they reported were perceived rather than real. This could, for example, be the 
case for the argument of having no suitable patient population: contrary to the perceptions 
of respondents, telemedicine is, in our experience, particularly suited to clinical genetics 
because for many patients, especially in oncogenetics, cardiogenetics, and neurogenetics, 
the consultation consists largely of communication, rather than requiring technical aids or 
physical examination. However, online genetic consultation does not preclude examination 
– dysmorphologic evaluation, among other genetic applications, has been reported as 
successful.14-17

Another reason mentioned by respondents for not using telemedicine facilities is 
because they did not perceive a need. This could reflect current adequate coverage of their 
own referral patch by in-person care, or indeed that there is a perception that in-person 
counseling is the gold standard, and telemedicine should only be applied when in-person 
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counseling is not possible. This aspect needs further exploration. We consider telegenetics 
holds potential in terms of improving patient access to health professionals and adapting to 
their wishes or preferences: It allows patients for example to receive genetic care in their 
own home at a time convenient to them, thereby avoiding travelling time and costs.4,18 
Moreover, telegenetics could allow for increased flexibility and efficiency for counsellors 
too. Previous research has shown that perceptions and evaluations of telegenetics vary 
between patients and professionals: patients mainly judge telegenetics initiatives as very 
positive, while professionals are generally positive, but are also aware of communication 
and technical restrictions.6,7,9,11

We do not envisage or recommend that telegenetics replaces in-person consultations 
completely, but it will be important to assess in which situations both patients and 
professionals might use it as a good alternative or supplement to regular care. While we 
discussed all telegenetics modalities collectively, in some instances videoconferencing 
might be preferable to telephone counseling, because it allows for the use of different 
visual aids and assessment of, at least some, non-verbal communication, which is often 
considered very valuable in genetic consultation.19,20 However, telephone counseling has a 
clearly established role and seems to be effective in satisfying some patient needs,21,22 and 
moreover, can be used effectively in conjunction with in-person consultations. It is likely that 
different situational requirements will require different modalities. For example, certain 
videoconferencing modalities might be used preferentially to others; videoconferencing-
only for a straightforward follow-up discussion, but specialized workstation with attached 
devices for detailed evaluation and physical examination. Wider discussion on the relative 
merits of different modalities could help clinically active professionals to plan which 
telemedicine modality to use and when.

Existing practical barriers, for example, lack of available facilities, money, manpower, 
and knowledge, are important aspects to address, when considering setting up or expanding 
telegenetics initiatives. The ways to overcome these barriers will differ in different settings/ 
countries, and influenced for example by geographical distance, economic resources at the 
professionals’ and patients’ disposal, the number and distribution of available professionals, 
and national regulations concerning e-health initiatives. Some obstacles might be overcome 
by cooperation and exchange of experiences/knowledge between professionals. The 
introduction of electronic health records in many hospitals in the near future, and parallel 
developments in the field of hospital-ICT are likely to contribute to increased telegenetics 
facilitation. Moreover, the use of e-health applications in recent years is being facilitated by 
several European governments, research funding agencies, and health insurance companies. 
It will be important to ensure that privacy aspects are well covered in any of these 
developments. Improving the quality of telegenetics applications, and adapting to data 
protection requirements of hospitals and health systems will be important. According to 
the American Telemedicine Association core operational guidelines, a connection should for 
example at least be encrypted to ensure a secure exchange of sensitive patient information 
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(http://www.american.telemed.org/docs/default-source/standards/core-operational-
guidelines-for-telehealth-services.pdf?sfvrsn=6). Practical experiences by both patients and 
professionals will clarify and further solve the privacy issues encountered in tele genetics.

A substantial proportion of our respondents were interested to improve their knowledge 
on telegenetics, suggesting that they are considering or willing to integrate this other way 
of working in their practice, but need help in achieving it. The importance of gaining more 
widespread knowledge on telegenetics, and of increasing its prominence and integration 
with other regular care modalities is underlined by various examples, like positive patient 
evaluations of telegenetics, developments in present-day society ensuring that more and 
more people gain access to online resources, the scarcity of genetics professionals in many 
countries, and the changing context/dynamics within clinical genetics.

To make telegenetics successful genetics professionals will need to be convinced that it 
can at least be considered equivalent to in-person consultation in some settings and thus 
part of ‘good care’, besides being adequately supported in different ways. Only then they 
will be inclined to implement it in daily practice.23-25

We consider that the time has come to integrate telegenetics into patient care more 
routinely, thereby maintaining quality of care and effectiveness, increasing efficiency, and 
respecting the importance of patient-centeredness. This survey, as well as the educational 
satellite meetings on telegenetics we organized during the 2013 and 2014 ESHG conferences 
in Paris and Milan respectively, are the first steps we took in this respect. We have set up 
an online telegenetics discussion group on the platform LinkedIn, which currently has 20 
members from in and outside Europe (requests for membership to corresponding author). 
Moreover, it would be valuable to involve both professionals and patients in establishing 
and expanding telegenetics initiatives and in establishing practical guidelines. In the 
United States, these have been developed for various medical disciplines by the American 
Telemedicine Association (http://www.americantelemed.org/resources/standards/
ata-standards -guidelines), but in Europe this relevant information has, to the best of our 
knowledge, not been compiled yet.

To conclude, telegenetics use in Europe seems to be limited in clinical genetics practice 
so far, with several practical, and possibly also psychological, barriers contributing to 
this. In our opinion, expanding the use of telegenetics is needed in the light of current 
developments in genetics and today’s society, and there is interest in expansion and sharing 
of knowledge about telegenetics between genetics professionals at an international level. 
Establishing a European Working Group on telegenetics and developing guidelines could 
be the next steps for creating optimal conditions for a wider application of telegenetics 
facilities and for improving its quality.
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ABSTRACT

In recent years, online counselling has been introduced in clinical genetics to increase 
patients’ access to care and to reduce time and cost for both patients and professionals. 
Most telegenetics reports so far evaluated online oncogenetic counselling at remote 
health centres in regions with large travelling distances, generally showing positive patient 
outcomes. We think online counselling – including the use of supportive tools that are also 
available during in-person counselling – of presymptomatic patients in their homes can 
also be feasible and valuable for patients in relatively small regions. We performed a single-
centre pilot study of online genetic counselling for 57 patients who were presymptomatic 
cardiogenetic (n=17), presymptomatic oncogenetic (n=34), and prenatal (3 couples). One-
third of presymptomatic patients we approached consented to online counselling. Patient 
evaluations of practical aspects, satisfaction and psychological outcomes were assessed 
and compared with a matched control group. Patients managed to fulfil the preparations, 
were significantly more satisfied with their counsellor and counselling session than controls 
and were satisfied with the online counselling more than they expected to be beforehand. 
Psychological outcomes (decreased anxiety and increased control) did not differ with control 
patients. Technical problems occurred in almost half of online sessions. Nonetheless, online 
counselling in patients’ homes proved to be feasible and was appreciated by a substantial 
part of presymptomatic patients at our genetics centre in the Netherlands. Based on these 
outcomes, we conclude online counselling can be a valuable addition to existing counselling 
options in regular patient care.
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INTRODUCTION

Telemedicine applications have recently been introduced in clinical genetics (generally 
referred to as telegenetics), meaning the remote counselling or evaluation of patients 
in real time by video and audio applications. The underlying reasons for its introduction 
concern increased access and efficiency of care.

Currently, genetics departments are facing efficiency measures, cost reductions and 
shortage of clinical genetic professionals. Simultaneously, the widespread introduction of 
next-generation sequencing is increasing the number of requests for and yield of genetic 
counselling and testing. Literature reports suggest that telegenetic care can be useful, 
patient-friendly, effective, and psychologically acceptable for various indications in the 
light of economic and personnel scarcity on the one hand, and increasing awareness and 
counselling requests from patients spread over a large geographical area on the other 
hand.1-7

So far, almost all reports of telegenetics programmes described counselling between 
professionals at a central clinic and patients at regional clinics, with a genetic counsellor 
present, in regions with large travelling distances.1-6,8-11 Our pilot project differs from 
previous reports by (1) counselling sessions taking place in patients’ homes, (2) covering 
patients in a non-remote area and (3) having cardiogenetic as well as previously reported 
oncogenetic and prenatal counselling. We think the appliance of telegenetics could also be 
successful in relatively small countries in the aforementioned respects and, moreover, that 
online counselling from patients’ homes without a counsellor on site could be feasible and 
advantageous for some of our patients. Therefore, we evaluated our application for online 
genetic counselling from the patients’ perspective. It included various supportive tools that 
are also available during in-person genetic counselling, for example, simultaneously viewing 
disease information brochures or supportive drawings and the webcam image of the 
involved patient and counsellor on-screen. We evaluated the quality of care and patients’ 
satisfaction with the counselling sessions and counsellors: Changes in psychological 
outcomes and satisfaction with counselling of online patients should be at least similar, on 
average, to those of controls given regular counselling at our outpatient department (OPD). 
The satisfaction with online counselling should, on average, be at least equal to patients’ 
expectations, with a moderate or high satisfaction level. This would be in line with the 
generally reported mean satisfaction level of patients with counselling (≥7 on a 1-10 scale). 
As part of our evaluation, we also assessed patients’ opinions about saliva self-collection 
for DNA testing.
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MATERIALS AND METHODS

Online counselling application
The online counselling application used in our study was established in association with the 
‘myCoachconnect’ company (www.mycoachconnect.com). This secure platform contains 
several functions in addition to videoconferencing, which aim to support the information 
exchange during counselling, and to allow future access for patients to this information. 
These include a notepad for counsellors and notebook for patients, transfer and viewing 
of disease information brochures and visiting websites together during counselling, 
and a secured email and patient registration/invitation system (supplemental material 
figure 1a-f). The application satisfied the safety protocols of our university medical centre 
(UMC). Privacy protocols were drawn up in consultation with the centre’s ICT and personal 
privacy protection advisors.

Setting and study design
We offered online genetic counselling in the region of northern Netherlands’ covered by 
our department at the UMC Groningen. It has about 6000 new referrals each year, with 
a mean annual increase of 6% in recent years. Regular outpatient clinics are held in four 
regional hospitals at mean distance of 78 km. We performed a single-centre matched cohort 
study, with pre- and post-counselling measurements. We matched by sex and indication 
(frequency matching), and compared the expectations and outcomes of 57 patients 
receiving online counselling with those of 71 controls receiving in-person counselling 
for cardiogenetic and oncogenetic cascade screening for a known familial mutation, and 
urgent prenatal counselling and testing. Other inclusion criteria were as follows: (1) an 
appointment comprising a full genetic counselling session; (2) planned at least two days 
after referral; (3) a maximum of two participants per session on the patient’s side; (4) access 
to a computer with a webcam and internet (for online patients); and (5) verbal consent 
given by online patients during the first telephone contact and digital consent by creating 
a personal account in our online platform. Delivery of DNA testing results for both the 
online and control group was in accordance with the applicable standard for result delivery 
for each separate indication and test outcome (carrier or non-carrier), and the possible 
preferences of the involved counselor and/or patient. The study protocol was reviewed by 
our institutional ethics committee, who found formal ethical consideration not required.

Online patients and procedures
We included online patients between August 2011 and April 2012. The online group was 
completed first and then the control patients were included until matching to the online 
group was achieved. Patients were informed by telephone about the study, and asked 
whether they would be interested in online counselling. Pre-counselling contact with those 
who agreed included the following (figure 1a): (1) an email with appointment information, 
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a log-in for the online platform, a telephone number and email address for questions and 
practical support, and a hyperlink to an instruction video about the online counselling 
process; (2) an email with a short digital form for family information to complete and 
return, after patients confirmed their account; (3) telephone contact with a case manager a 
few days before the session to check their connection and access to the online counselling. 
Patients were also sent online pre- and postcounselling study questionnaires, and a paper 
laboratory form with a saliva self-collection kit, which was only suitable for testing of 
mutations or small deletions. If patients had to be tested for a larger deletion, they were 
sent a laboratory form for blood withdrawal locally after counselling.

Control patients
Control patients who had conventional counselling at one of our OPDs and had not 
previously been invited to participate in the online counselling group were included 
between December 2011 and December 2012 (oncogenetic cardiogenetic) and March 
to April 2013 (prenatal). In the overlapping period (December 2011 to April 2012), we 
alternated recruiting online and control patients weekly. Controls were sent online study 
questionnaires, but for logistical reasons prenatal controls were asked to complete paper 
questionnaires immediately before counselling, and within a couple of days afterwards.

Patient measurements
The online study questionnaires for both groups had to be completed one week before 
and within a couple of days after counselling, and covered the following measurements 
(Table 1):

Table 1. Overview of questionnaire designs

Measurement
instrument /aspect Online before Online after Control before Control after

Personal information x x x x
PC/internet/online consulting 
experience 

x x x

Online counselling – general x x x
Practical aspects of online 
counselling 

x

Patient responsibilities x x
TSQ x x x
PPC * x x x x
STAI * x x x x
CGS * x x
Content of counselling session x x

* = standard validated questionnaire; TSQ= Telemedicine Satisfaction Questionnaire; PPC = Personal Perceived 
Control questionnaire; STAI = State-Trait Anxiety Inventory; CGS = Clinical Genetics Satisfaction indicator
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Patient characteristics
Data on patients’ age (in years), sex, educational level (low/high) and the indication for 
genetic counselling (cardiogenetic/oncogenetic/prenatal) were recorded. The patients’ 
experience with computers, internet and online communication were assessed by various 
statements on a 5-point Likert scale (range: “totally disagree” to “totally agree”) and by 
their answers to multiple choice questions on their frequency of use and experience with 
online communication.

Satisfaction with counselling and content
Patients’ satisfaction with genetic counselling was measured using the seven-item Clinical 
Genetics Satisfaction indicator (CGS), with a 1-5 Likert scale response mode. Higher scores 
indicate greater satisfaction. The Dutch Clinical Genetics Association adopted the CGS. The 
English version shows excellent internal consistency in a clinical genetic setting (α=0.91).12 
The internal consistency in our present study was 0.98. Patients also had to indicate how 
far ten aspects of the genetic disorder concerned were addressed during their counselling 
session (5-point Likert scale; range “far too little” to “far too much”).

Psychological measures
We used the validated Dutch nine-item version of the Perceived Personal Control (PPC) 
questionnaire to assess perceived control of our patients before and after counselling 
(α = 0.79-0.81)13 on a 0-2 Likert scale. Higher scores indicate greater levels of perceived 
control. We used the Dutch six-item version of the State and Trait Anxiety Inventory (STAI) 
to assess experienced anxiety by patients before and after counselling, on a 1-4 Likert scale 
(α =0.83).14 The STAI has been validated in a clinical genetic setting (α = 0.82).15 Higher 
scores indicate greater levels of anxiety.

Expectations and evaluation of online counselling
All patients’ expectations of online counselling were rated by various statements (eg, 
wanting to see the counsellor in-person after online counselling, intending to use online 
counselling more often in the future) on a 5-point Likert scale (range “totally disagree” to 
“totally agree”). They were also asked to describe their expected advantages/disadvantages 
of online versus in-person counselling (eg, time saving, feeling more/less at ease and being 
more/less focussed on the counselling). Afterwards, online patients were asked about 
these aspects again, and also to indicate if and how online counselling had to be improved 
to make it equivalent to OPD counselling, to weigh the advantages of online counselling 
against its disadvantages and to give an overall judgement of online counselling on a scale 
of 1-10 (10 being most positive).
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Telemedicine satisfaction
The Telemedicine Satisfaction Questionnaire (TSQ) was used to measure expected 
satisfaction with Telemedicine for all patients and online patients’ perceived satisfaction.16 
Higher scores (Likert scale 1-5) indicate greater satisfaction, with 4 representing moderately 
satisfied and 5 highly satisfied. We translated the validated 14-item English TSQ into Dutch 
in a validated way, using ‘back translation’. We removed item 7 (‘I think the healthcare 
provided via telemedicine is consistent’) because it did not apply to our setting. We adapted 
the item formulation so that we could use the TSQ both before and after counselling. 
We calculated and compared mean item scores before and afterwards, and had internal 
consistencies of 0.88 and 0.72 respectively.

Evaluation of practical issues and responsibilities
Patients were asked several multiple choice questions about their experiences with 
preparing for online counselling (eg, clearness of the instruction emails and movie and 
preparation time required), the occurrence of technical problems during the session (eg, 
problems occurred yes/no and temporary/continuous, and distracting from counselling 
yes/no), and their acceptance of patient responsibility for various aspects of online 
counselling: planning an appointment, preparation before counselling, proper functioning 
of the application during the session and initiating DNA testing (1-5 Likert scale; range “not 
acceptable at all” to “very acceptable”).

Data analysis
For normally distributed variables we used mean (SD). Median (IQR) was used for variables 
with skewed distribution and n (%) was used for both ordinal and nominal variables. Mean 
item scores per patient were calculated for the questionnaires PPC, STAI, CGS and TSQ, if at 
least two-thirds of each were completed. Adjusted mean differences between groups were 
estimated with linear regression analysis with mean item score as dependent variable and 
gender and indication (matching factors), group (online/control) and educational level as 
independent variables. We calculated effect sizes by dividing the difference of mean scores 
over time or between groups, by the mean SD of both time points or the pooled SD of both 
groups. We used paired samples and independent sample t-tests to analyse outcomes of 
normally distributed variables and Chi-square test or Fisher’s exact test for outcomes of all 
categorical variables.
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Figure 1. Flow schemes for the online counselling process

a. online counselling process

 
b. patient uptake when offered online counselling
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RESULTS

Patient outcomes
Of the patients we approached, 35% (n=67) chose for online counselling (Figure 1b); 65% 
were excluded, because they lacked the proper equipment for online counselling (34%; 
n=66; mean age 51.5 years; 44% male), or preferred in-person counselling (31%; n=59; mean 
age 47.2 years; 44% male). Eventually, 57 patients (mean age 44 years; 53% male) had online 
counselling. Ten patients (mean age 42.9 years; 20% male) cancelled their appointment for 
various reasons: no longer interest in counselling and testing (n=3), prefer OPD session on 
second thought (n= 2), join a relative or quicker appointment elsewhere (n=3), or technical 
problems with home equipment (n=2). Of 102 OPD patients invited to complete the online 
pre- and post counselling survey, 69.6% (n=71) cooperated and was included in the control 
group.

Patient characteristics
The online counselling group comprised 57 patients (51 counselling sessions) of which 
17 had cardiogenetic (cardiomyopathy, long QT syndrome) and 34 had oncogenetic 
counselling (BRCA1/2, Lynch syndrome). Three couples (6 patients) had genetic counselling 
during pregnancy because of foetal anomalies. Online patients and controls did not differ 
significantly regarding sex, age, educational level or indication for counselling (Table 2). 
There were also no significant differences between the groups for reported frequency of 
computer use, experience with online communication for work and/or private purposes, 
frequency of online communication for work and/or private purposes, and experience with 
online communication with healthcare professionals other than by email. However, before 
their counselling session, significantly more patients in the online group had communicated 
by email with healthcare professionals in general compared to controls (25% versus 
10%; p=0.047), and they seemed to be more open and comfortable overall in using and 
extending their computer use. The mean scores for all related questionnaire items differed 
significantly between the two groups (Supplementary Table 1).

Table 2. Characteristics of patient groups 

Online  Control

Number of patients 57 71

Sex; % male/female 53/47 51/49

Mean age in years (range) 44 (22-74) 47 (19-74)

Educational level; % low/high 51/49 (4 missings) 68/32 (2 missings)

Indication: % cardiac/oncology/prenatal 30/60/10 24/62/14
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Satisfaction with counselling (CGS indicator) and content
Online patients had a significantly higher mean CGS item score (reflecting greater 
satisfaction) after counselling than controls (Table 3a). However, satisfaction with the 
counselling content did not differ significantly between the two groups: mean item scores 
were 2.96 (SD 0.12) for online patients and 2.91 (SD 0.30) for controls. This indicates that 
both groups found that all aspects of the heritable disease concerned were sufficiently 
discussed overall.

Table 3. Patient satisfaction and psychological outcomes: differences within and between both 
patient groups
a. Differences between groups

Mean item score (SD; n)

Online Controls

Mean dif-
ference (SE) 
adjusted #

Mean dif-
ference (SE) 
unadjusted Significance

Effect 
size 

TSQ before 4.11 (0.60;47) 2.84 (0.90;58) 1.21 (0.16) 1.28 (0.15) <0.001 1.66

TSQ after 4.52 (0.40;47) x x x x x

PPC before 1.15 (0.51;46) 1.07 (0.46;58) 0.11 (0.10) 0.08 (0.10) 0.44 0.17

PPC after 1.45 (0.50;46) 1.29 (0.46;58) 0.19 (0.10) 0.17 (0.10) 0.078 0.33

PPC change 0.30 (0.52;46) 0.21 (0.36;58) 0.07 (0.09) 0.09 (0.09) 0.28 0.21

STAI before 1.74 (0.57;46) 1.98 (0.58;58) -0.20 (0.11) -0.24 (0.11) 0.033 0.42

STAI after 1.64 (0.55;46) 1.88 (0.59;58) -0.171 (0.114) -0.24 (0.11) 0.033 0.42

STAI change 0.10 (0.43;46) 0.10 (0.35;58) -0.03 (0.08) -0.003 (0.08) 0.97 0.008

CGS after 4.91 (0.23;53) 4.66 (0.91;61) 0.27 (0.14) 0.25 (0.12) 0.040 0.42

TSQ= Telemedicine Satisfaction Questionnaire; PPC = Personal Perceived Control questionnaire; STAI = State-
Trait Anxiety Inventory; CGS = Clinical Genetics Satisfaction indicator. All outcomes were tested by independent 
sample t-test; significant differences between groups are shown in bold, significant change P< 0.05; Effect 
size is difference of mean scores between groups divided by the pooled standard deviation. # Adjusted mean 
differences were measured by linear regression, adjusted for sex, counselling indication, educational level, and 
counselling type (online versus in-person at outpatient department).
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b. Differences within groups over time

Mean change (n)
Standard 
deviation Significance Effect size

TSQ change online 0.41 (47) 0.57 <0.001 0.82

PPC change online 0.30 (46) 0.52 <0.001 0.59

PPC change controls 0.21 (58) 0.36 <0.001 0.46

STAI change online 0.10 (46) 0.43 0.132 0.18

STAI change controls 0.10 (58) 0.35 0.033 0.17

TSQ= Telemedicine Satisfaction Questionnaire; PPC = Personal Perceived Control questionnaire; STAI = State-
Trait Anxiety Inventory. All outcomes were tested by paired samples t-test; significant changes pre-/post-
counselling within groups are shown in bold, significant change P< 0.05; effect size is difference of mean scores 
over time divided by the mean standard deviation of both time points.

Psychological outcomes
The mean change of PPC item score for online patients (after the counselling session 
compared to beforehand) did not differ significantly from controls (Table 3b). The mean PPC 
item score for both online and control patients was significantly higher after counselling than 
beforehand. The respective effect sizes were of moderate magnitude. The mean change 
of STAI item score after counselling compared to did beforehand not differ significantly 
between online and control patients. Although the STAI mean item scores only changed 
significantly for the control group and not for the online group, the effect sizes were both 
< 0.20, indicating a negligible change in both groups. Notably, the mean STAI item scores of 
online patients before and after counselling were significantly lower than those of controls. 
Scores of online patients having and not having technical problems during their session did 
not differ significantly with respect to their mean CGS item score and mean change of PPC 
and STAI scores.

Expectations and evaluation of online counselling:
Expectations of online counselling
Online patients’ scores on their expectations and experiences on various aspects of online 
counselling were significantly higher after compared with before their session on feeling 
comfortable with online counselling and the content-delivery during the session, and 
significantly lower on wishing to see their counsellor in an additional OPD session (Table 4).

Expected advantages of online counselling mostly mentioned by 42 online patients Were 
as follows: less time/travelling needed (n=40), lower cost (n=6), increased flexibility (n=5), 
being in familiar environment/being more relaxed (n=4) and the possibility of recording the 
session and the online availability of information (n=4). Fifteen online patients expected 
disadvantages of online counselling beforehand, mostly being less personal contact due to 
the literal distance between counsellor and patient (n=11), less non-verbal communication 
(n=3) and dependence on technology functioning well (n=4).
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Table 4. General expectations and experiences of online counselling 

Mean score 
Before # (SD)

Mean score 
after # (SD)

Mean change# 
(SD) Significance*

Comfortable with online 
talking about genetic testing 
(n=48)

3.94 (0.84) 4.63 (0.76) 0.68 (8.83) <0.001

Wish to see counsellor 
in-person on second occasion 
(n=48)

3.02 (0.91) 2.17 (1.14) 0.85 (1.22) <0.001

Good delivery of content 
during counselling session 
(n=47)

4.38 (0.77) 4.85 (0.36) 0.47 (0.80) <0.001

Good emotional interaction 
during counselling 
session(n=48)

3.98 (0.86) 4.25 (0.98) 0.27 (1.25)  0.14

Equality of online counselling 
with in-person counselling 
(n=48)

3.69 (0.93) 4.04 (1.07) 0.35 (1.28)  0.061

# Mean score: 1 = totally disagree, to 5= totally agree; changes measured by t-test; * significant change P < 0.05

Evaluations of online counselling
After their session, the most raised advantage again was less time/travelling needed (n=43). 
The advantages of familiar environment (n=12), saving cost (n=9), possibility of recording/
online availability of information (n=4) and no need to take a day off or to arrange a babysitter 
(n=3) were all mentioned more often after counselling than beforehand. Flexibility (n=3) 
was mentioned less often. Afterwards, 28 patients indicated disadvantages such af lack of 
personal contact (n=18), dependence on technology (n=12), installation/complexity of the 
application (n=2) and less non-verbal communication (n=2).

After the counselling session, online patients rated the relative weight they assigned 
to the advantages and disadvantages of online counselling (1=highly disadvantageous and 
10=highly advantageous), and their mean overall score for the session on a 1-10 scale. Mean 
scores were 8.4 (SD 1.05; range 5-10) and 8.3 (SD 0.95; range 6-10) respectively; perceived 
advantages overweighed the disadvantages of online counselling and patients were 
satisfied with their session overall. All patients reported having had enough opportunity 
to ask questions during the counselling, and 85% would recommend online counselling to 
friends (mean scores 4.94 (SD 0.24; n=52), and 4.54 (SD 0.75; n=52) respectively, scale 1-5). 
All online patients’ suggestions for improvement were on technical aspects, for example, 
more stable internet connections, less sound delay and better image quality.
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Figure 2. Scores by online patients for individual Telemedicine Satisfaction Questionnaire (TSQ) 
items
a. Before counselling (n=47)
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b. After counselling (n=47)
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Telemedicine satisfaction
The mean TSQ item score of online patients before counselling (indicating their expected 
satisfaction with telemedicine) was significantly higher than that of controls. Online 
patients were also significantly more satisfied after their session than they had expected to 
be beforehand (Table 3a and b, Figure 2a and b). Of online patients, 72% had an increased 
mean score after counselling compared with beforehand. In addition, 91% had a mean 
itemscore ≥ 4 afterwards (n=47), indicating moderate to high satisfaction. Mean TSQ 
item score after counselling did not differ between those who had experienced technical 
problems during their session and those who did not.

The lowest scoring TSQ items, both beforehand and afterwards, were item 4 (seeing 
my healthcare provider as if in-person; mean score 3.49 and 3.87, respectively) and 
item 7 (obtaining better access to healthcare by telemedicine; mean score 3.68 and 3.49, 
respectively). The highest scoring items at both time points were item 8 (telemedicine saves 
time travelling; mean score 4.70 and 4.87, respectively) and item 9 (receiving adequate 
attention; mean score 4.45 and 4.91, respectively).

Evaluation of technical issues, DNA-testing, and patient responsibilities
37% of patients (21 of 57) reported technical problems during online counselling: These 
could be fixed completely during the session for five patients, and partly for four patients. 
For eight patients the problems could not be fixed, but the session could nevertheless 
be continued, whereas for four patients the session had to be broken off because of the 
problems. Some (7 of 21) indicated that the problems distracted them from the counselling. 
Most patients (n=9; 47%) could fix the problems together with their counsellor. Help from 
a family member (n=1; 5%), from an employee of the genetics department (n=3; 16%) and 
fixing the problems by themselves (n=2; 11%) were also reported. Most patients who had 
technical problems during their online session indicated being satisfied with the degree of 
support in preparing for the session (instruction emails (80%) and movie (88%) were clear) 
and managed well in fulfilling the preparations (85% did it all by themselves, 90% needed 
less than 10 minutes).

Regarding their experience with saliva collection for DNA testing, most (10/11) online 
patients reported it was easy to do and the kit contained clear instructions. Seven patients 
would choose DNA testing in saliva over blood in the future, because of the ease of doing 
it at home in their own time. Two patients would prefer giving a blood sample the next 
time for fear of doing something wrong and thinking that blood testing was a more exact 
technique than DNA testing in saliva.

All items addressing the acceptability of patient responsibility in preparing and 
performing an online counselling session were judged significantly more positively by 
online patients (after their session) compared to controls (range 82-96% versus 53-57% 
acceptability; p<0.001).
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DISCUSSION

Overall, the criteria we set for patient outcomes in our study were met or even exceeded: 
patients who chose online counselling were satisfied with it, using our application with 
supportive tools. Moreover, their psychological outcomes (increased control and decreased 
anxiety) were comparable to controls and their satisfaction level with telemedicine was 
high, even higher than their positive expectations were beforehand. Despite having similar 
levels of computer experience, they seemed significantly more open and comfortable in 
using their computer and in extending its use than controls. They also had lower anxiety 
levels before and after counselling, and had significantly higher expectations of telegenetics 
than controls. Technical problems were reported by several online patients, but could 
mostly be fixed at the beginning or during the session, or the counselling session could still 
be completed despite the problems.

About one-third of approached presymptomatic patients consented to an online 
counselling session and were overall satisfied with the online counselling afterwards. 
One-third of approached patients could not be included, because they lacked the necessary 
equipment for online counselling. This uptake is comparable with a recent survey of Gardner 
et al.17 on patient opinions regarding videoconsultations in patients’ homes. In addition, 
Van de Belt et al.18 recently reported that 21% of the general Dutch population would like 
to communicate with a health care provider via a webcam. These numbers will probably 
increase in the near future, as people become more used to online services and while new 
devices are generally equipped with a webcam. Our report and review of the literature 
indicate that patients who have used online consulting applications are satisfied with it.

Our patients’ preference for online counselling was not limited to a certain age group 
or gender, and online patients’ satisfaction with telemedicine was significantly higher than 
their expectations before counselling. This trend or expectation has also been suggested 
in the literature for professionals,19,20 and similar outcomes can be expected for future 
patients who are initially reluctant to use telegenetics. For patients who are unable to use 
telegenetics, one could think of alternative options: performing online counselling at a 
location near the patient’s home (eg, at their general practitioner’s practice) or temporarily 
supplying patients with webcams upon making an appointment for online counselling. 
Several authors have warned to be cautious with the overall positive outcomes of online 
pilot studies, because they report on a selected patient group who are open to online 
counselling and who might feel privileged to have access to this new service.20,21 However, 
as stated by Hilgart et al.,20 when online counselling is used as an expansion to existing care 
services rather than as a replacement, the outcomes of patients who are open to adopting 
new technology are particularly relevant. We thus feel justified in being positive about their 
evaluations of telegenetics.

The major advantages of online counselling mentioned by our patients were time and 
cost savings, flexibility and being in their own, familiar environment. A substantial number 
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of patients experienced technical problems, but only few reported these as a disadvantage 
of online counselling. The disadvantage of having less personal contact with the counsellor, 
mentioned afterwards by almost one-third of online patients, was surprisingly not reflected 
in their mean satisfaction scores afterwards. This could suggest that our patients do not see 
personal contact with their counsellor as an essential part of genetic counselling and thus 
find this not necessary to be satisfied.

The psychological outcomes (PPC and STAI) of our online patients did not differ 
significantly from controls regarding changes after counselling versus beforehand. 
Moreover, these outcomes are comparable to previous reports on PPC and STAI outcomes 
for in-person oncogenetic counselling.1,13,22-25 The mean anxiety level of online patients 
both before and after counselling was significantly lower than of controls. This might be 
an indication that patients who choose for online counselling are in general less anxious 
in nature than patients who choose for in-person counselling. Only three previous reports 
about online genetic counselling measured patient outcomes using validated standardized 
psychological measures, partly using the same as we did.1,5,6 Their usefulness as references 
for our outcomes is limited. Previous studies reported on the importance of an already 
established counseling relationship upon performing an online counseling session.7,19,26 
Although without such an existing relationship, our online patients reported to be satisfied 
and showed similar psychological outcomes as controls. Moreover, although these outcomes 
were not part of our evaluation study, no online patients did have an additional counselling 
session apart from their online pre-test session, and the result sessions performed. Only 
one online patient, who turned out to be carrier of her familial mutation, had multiple 
contacts with one of the departments’ social workers from about a year after testing. In 
the control group one patient had a single contact with one of the departments’ social 
workers and one patient reported having initiated contact with her occupational social 
worker, shortly after they both turned out to be carriers from the familial mutations they 
were tested for. In addition, we assessed the ways testing results were delivered for both 
patient groups, as part of checking the course of the counselling process. This did not reveal 
clear differences between both groups. Finally, the only previous study on online genetic 
counselling from patients’ homes did not widely measure psychological patient outcomes.2 
The home-based online counselling of our patients showed to be feasible: Instructions 
and self-installation were well accepted and technical problems could at least partly be 
managed, mostly together with genetic professionals. Similar outcomes were reported 
previously by Meropol et al.2

Our study has some limitations: results can be biased by only including patients who 
were open to and sufficiently equipped for online counselling, and by comparison with a 
matched control group instead of doing a randomized controlled trial. Furthermore, the 
positive outcomes in our patient group cannot automatically be assumed on the longer term 
and for other presymptomatic and symptomatic patient groups: further, more longitudinal 
research, and in larger and other patient groups, is needed to draw more certain conclusions 

Otten.indd   80 30-10-2015   10:09:07



Online presymptomatic genetic counselling  |  81

5

about the general quality and acceptability of online genetic counselling. Although, our 
online patients did not have additional counselling sessions compared with controls, and 
cardio and oncogenetic patients do comprise a large part of referrals in many genetic 
clinics. Finally, the inclusion of prenatal couples in our study was problematic due to the 
different way and urgent nature of referrals.

To conclude, our predefined aims are met, suggesting online counselling as a valuable 
addition to existing in-person care for some of our patients. Patients who chose for online 
counselling were satisfied with it, even more than they expected beforehand, despite 
the current technical imperfections. Moreover, the psychological outcomes of online 
patients were comparable to controls. Evaluation of our telegenetics application from 
professionals’ and economic perspectives will be logical next steps. Furthermore, technical 
improvements and cooperation with hospital ICT are needed to improve the quality of our 
online counselling for future patients and to allow for its implementation in regular patient 
care.
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ABSTRACT

Telemedicine applications are increasingly being introduced in patient care in various 
disciplines, including clinical genetics, mainly to increase access to care and to reduce time 
and costs for patients and professionals. Most telegenetics reports describe applications 
in large geographical areas, showing positive patients’ and professionals’ satisfaction. 
One economic analysis published thus far reported lower costs than in-person care. We 
hypothesized that telegenetics can also be beneficial in the above respects in relatively small 
geographical areas. We performed a pilot study in the northern Netherlands of 51 home-
based online counseling sessions for cardiogenetic and oncogenetic cascade screening, 
and urgent prenatal counseling. Previously, we showed patient satisfaction, anxiety, and 
perceived control of online counseling to be comparable to in-person counseling. This study 
focuses on expectations, satisfaction, and practical evaluations by involved counselors, 
and the impact in terms of time and costs. Most counselors expected disadvantages of 
online counseling for themselves and their patients, mainly concerning insufficient non-
verbal communication; few expected advantages for themselves. Afterwards, counselors 
additionally raised the disadvantage of insufficient verbal communication, and reported 
frequent technical problems. Their overall average telemedicine satisfaction itemscore 
before (mean 3.38) and afterwards (mean 2.95) did not differ significantly, being afterwards 
slightly below the minimum level we set for a satisfactory result. We estimated reduced 
time and costs by online counseling with about 8% and 10-12%, respectively. We showed 
online genetic counseling to be effective, feasible and cost-efficient, but counselors would 
need to see technical improvements for it to be satisfactory.
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INTRODUCTION

Telemedicine is increasingly being applied in many medical disciplines, including clinical 
genetics. Reasons for its introduction lie mainly in improved access to care, especially for 
patients in remote areas, avoiding travel time and costs for patients, and increased efficiency 
for professionals, due to spending less time on patient care and avoiding travelling to 
regional clinics.1-4 Efficiency gains in clinical genetics are desirable because of the continuing 
rise in patient numbers due to the introduction and wider availability of new diagnostic 
techniques. At the same time, resources (money and staff) are limited and growing at a 
much slower pace than patient numbers. Several reports on that evaluated the economic 
aspects of telemedicine applications in- and outside genetics support its favorable cost-
effectiveness.4,5,6 Telemedicine applied in clinical genetics is called telegenetics. Reports on 
its application have come mainly from countries with large travelling distances. They show 
positive outcomes on patients’ and counselors’ satisfaction.7-14 The only American economic 
report on telegenetics used by counselors in central clinics and patients in regional clinics 
showed comparable satisfaction and less costs compared to in-person counseling.6 In 
Europe, health-care systems, including the organization of clinical genetic care, and travel 
distances are different. Therefore it seems useful to evaluate these aspects here.

We performed a pilot study in the northern Netherlands on offering online genetic 
counseling and testing for presymptomatic cardiogenetic and oncogenetic, and prenatal 
counseling. The study covered 51 sessions between counselors (at hospital or at home) 
and patients in their own homes. Patient outcomes showed that our online counseling 
application is feasible, that patients were satisfied with online counseling, its efficiency, 
and with the online application we used. Levels of anxiety and personal perceived control 
were comparable to controls who received regular in-person counseling at our outpatient 
department (OPD).15 We hypothesized that telegenetics could, in addition, offer benefits 
to the professionals regarding efficiency and flexibility, and the costs, even in our small 
country.

In view of the favorable patient outcome,15 we believe it is important to determine 
whether counselors are also willing to accept this new modality, and to identify any 
barriers to its successful implementation. Here we evaluate the online counseling from 
the providers’ perspective, in terms of counselor’s satisfaction with telemedicine, their 
evaluation of practical aspects of online counseling, and the impact of our online approach 
in terms of time and costs of counseling compared to regular OPD counseling.
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METHODS

Study setting, design and participants
In the Netherlands, clinical genetic care is concentrated in eight university medical hospitals, 
spread throughout the country. Our department is the only one in the northern Netherlands 
(area about 8300 km2 and 1.7 million inhabitants), also holding regular outpatient clinics in 
five regional hospitals. Although the distances are relatively small compared to many other 
countries, it still takes time and costs for counselors and patients to travel and perform/
receive genetic counseling and testing at regional OPDs. Moreover, for the management 
this brings travel costs and suboptimal use of medical staff.

We performed a cohort study with before, interim and after measurements for ten 
counselors from the genetics department of the UMC Groningen, the Netherlands, 
between November 2011 and June 2012. They represented an average of the total 
counselors group in our department with regard to age, sex, profession, and attitude 
towards online counseling. Sessions were performed with patients in their own homes. 
Counselors performed the sessions from the department, and some sessions from their 
homes, to test the intended flexibility of online counseling. Patients who were referred for 
oncogenetic or cardiogenetic cascade screening for a known familial mutation, and several 
couples referred for urgent prenatal counseling with an appointment planned at least two 
days after referral, were invited by telephone by the web coordinator and researcher (EO) 
to participate in an online counseling session. Patients had to have access to a computer 
with internet and a webcam, and we set a limit of two participants on the patient side per 
session. We recorded counselors’ expectations, their satisfaction with telemedicine, and 
evaluation of practical issues at baseline, after each counselling session, and at the end of 
the pilot period, and we estimated the costs of providing this type of care. The institutional 
medical ethics committee declared the study protocol was exempt from formal review 
(number M11.108133).

Online counseling application
Counseling sessions were performed through the online platform ‘myCoachconnect’ (www.
mycoachconnect.com), which was adapted for use in our clinical genetics practice and met 
the UMCG’s required safety protocols. Privacy protocols were composed in cooperation 
with the hospital’s ICT and personal privacy protection departments. In addition to video-
conferencing, the platform offered several functions intended to support the information 
exchange during counseling, and to allow for future access to this information for the patients 
(Supplementary figure a-e): These functions included online file notes for counselors and a 
notebook for patients, the transfer and viewing of disease brochures, visiting of websites by 
the counselor and patient together during counseling, and secured email. Before the pilot 
study began, all ten counselors were trained in a workshop and could practice individually 
as much as they liked, in order to become familiar with the online application. Support was 
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provided by a web coordinator, two case managers, and the project researcher (EO). An ICT 
technician and the myCoachconnect helpdesk were available for supportive services and 
gave immediate assistance to the professionals whenever needed.

Online counseling procedures
The patients who consented to online counseling, after being fully informed, were evenly 
allocated to the counselors in order of referral, taking into account counselors’ availability 
and subspecialism. New patients were allocated to the counselor who had previously seen 
their family members, whenever possible.

Genetics professionals had to prepare as follows before an online counseling session could 
take place: (1) Indicating the counselors’ preferred date and time for the session, (2) Checking 
if any additional medical information had to be gathered, (3) Registering patients’ personal 
and appointment information on the administrator-side of the application (Supplementary 
figure f). This automatically generated an email to the patient, including their appointment 
information, account/login instructions, and a link to an instruction movie. Patients had 
to complete and return a digital form with family information after creating an account. 
(4) Processing the received family information forms to update/expand existing family 
pedigrees. (5) Contacting patients to test the connection a few days before their session. 
(6) Preparing and sending test kits/forms to patients for them to submit saliva or blood 
samples for DNA testing after counseling. The researcher and case managers monitored the 
whole process and contacted patients when necessary. After an online session, counselors 
made their usual report in the patient’s regular paper medical record.

Outcome measures
Counselors’ evaluations
Counselors’ evaluations were measured at three time points: at the start and end of the pilot 
study, and in between, immediately after each online session. The online questionnaires 
contained an ID code to identify each counselor. Table 1 provides an overview of the 
measures over time:

1) Counselor and counseling characteristics: Date, time and type of counseling 
(oncogenetic, cardiogenetic, prenatal), location of counseling (at the department, at home, 
elsewhere), and the sequence number of the online session performed by the counselor.

2) Experience with computers, internet and online communication: Counselors 
were asked three multiple choice questions on their time spent using internet for private 
purposes, and their experiences and frequency of use of different online platforms. 
Moreover, their experience with computer use and online communication were recorded 
by rating four statements on a 5-point Likert scale (“totally disagree” to “totally agree”): (1) 
“always looking for new possibilities on my computer”; (2) “expecting to increase working 
via webcam communication”; (3) “annoying to use a computer when counseling patients” 
and (4) “I imagine patient feels annoyed when being counseled via a computer”.
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3) Expectations and evaluations of online counseling: Counselors were asked to rate 
seven statements on a 5-point Likert scale (“totally disagree” to “totally agree”), and 
to describe their expected and perceived advantages and/or disadvantages of online 
counseling over in-person counseling at the OPD, both for themselves and their patients. 
They were also asked to indicate if and how online counseling had to be improved to make 
it equivalent to OPD-counseling.

4) Telemedicine Satisfaction Questionnaire (TSQ): The TSQ aims to measure patient 
satisfaction with telemedicine.16 We translated the validated 14-item English version into 
Dutch and adapted it for use amongst counselors (Supplementary figure 1), for measuring 
both their expected and perceived satisfaction with telemedicine. Previously, we had 
removed item seven (“I think the health-care provided via telemedicine is consistent”) of 
the original questionnaire because this was inapplicable in our setting.15 Response mode 
was a 1-5 Likert scale with higher scores indicate higher satisfaction. Internal consistency 
(Cronbach’s alpha) was 0.88 and 0.72 for the TSQ before and TSQ after counseling, 
respectively. We set a minimal requirement for a successful counselor evaluation of at least 
a “neutral” satisfaction with telemedicine (score=3), and a sufficiently technical functioning 
of the application.

5) Technical issues and patients responsibilities: The occurrence and type of technical 
problems during the online counseling sessions were recorded. Counselors were also asked 
to indicate their degree of acceptability regarding several patient responsibilities in the 
online counselling process: planning an appointment, preparations before counseling, 
proper functioning of the application during counseling, and self-collection of saliva. The 
responses were on a 1-5 Likert scale (“not acceptable at all” to “very acceptable”).

Table 1. Overview of questionnaire contents for genetic professionals performing online  counseling 
sessions

Aspect measured counselor online
before

counselor online 
after -interim

counselor online
after -end

Counselor information x x x

PC/internet/ online platforms 
experience

x x

Online counseling general x x x

TSQ* x x x

Practical aspects of Online 
counseling

x

Patient responsibilities x

Total number of items 36 30 38

* TSQ= telemedicine satisfaction questionnaire
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Patient evaluations; analysis of time and cost
Previously we have demonstrated that the psychological outcomes (anxiety and personal 
control, measured with the STAI and PPC questionnaires) of patients who received online 
counseling and control patients were comparable.15 Despite technical problems, online 
patients perceived a high level of satisfaction with telemedicine, even higher than their 
positive expectations beforehand.

In view of the comparable patient outcomes, we adopted a cost-minimization analysis as 
our main analytical framework; implying that the total time and costs spent on the process 
of online counseling were compared to the in-person counseling process. First, for each 
stage in the process of online counseling (Figure 1), we estimated the total time spent by 
counselors, administrative staff, the pilot study team (online process only) and the patients. 
The time spent by the pilot team members only included care-related time; the time and 
costs of research activities were excluded. For each professional, the average time spent on 
conventional OPD counseling per stage was obtained from a detailed workflow and process 
time sheet. The total time spent on the process of online counseling was extrapolated from 
the same sheet and added with specific time registrations/measurements and interviews. 
Patient-related time was based on the digital time-registrations of all online contacts 
and their estimated travel distance and time based on their postal code. Second, time of 
professionals was valued at their gross hourly wage (excluding departmental and hospital 
overheads). Patient time was valued at €3.50 per hour, based on a large variety of national 
and international time use studies.

 
Figure 1. Overview of the general process of online counseling and testing
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Analysis
We used the mean, standard deviation (SD) and range as descriptive statistics for 
quantitative variables and n (%) for nominal and ordinal variables. Mean TSQ item scores 
within counselors before versus after the pilot study were compared with the paired 
Student’s t-test. This change was also quantified as the effect size, defined as the difference 
in mean TSQ score before and after counseling, divided by the pooled SD of these mean 
TSQ scores. An effect size of 0.50 is considered a clinically relevant difference.17 There were 
no missing TSQ items. The profiles of counselor’s mean TSQ itemscores over the successive 
online sessions during the pilot study were compared with repeated measurements analysis 
(mixed linear modeling). The dependent variable was the profile of mean TSQ itemscores; 
the repeated factor was the counseling session (covariance structure: unstructured); and the 
covariables were the mean TSQ itemscore at baseline (before the pilot) and the counselor 
and counseling characteristics. Analyses were performed with SPSS statistics v22, IBM 
Corporation, New York. A p-value (two-sided) <0.05 was considered a significant difference.

RESULTS

1) Counselors and patients characteristics: Table 2 displays the counselor and patient 
characteristics. Ten counselors performed a total of 51 counseling sessions with 
57 patients, including 16 sessions conducted from counselors’ homes. The average number 
of sessions per counselor was 5 (range 2-7): one prenatal counselor did not perform all 
five predetermined sessions. Three pairs of patients joined one session for oncogenetic 
counseling; three couples (six patients) participated in prenatal counseling.

Counselors’ evaluations
2) Experience with computers, internet and online communication: At the start of the pilot, 
five out of ten counselors indicated they spent less then 30 minutes per day on the internet 
for private purposes, while the other five said they spent between 30 minutes and two 
hours per day. Seven counselors indicated they had experience with online communication 
in a manner other than by sending email (e.g. skype, social media), and making use of it 
from less than once a week to daily. After the pilot, the time spent on the internet overall 
had increased slightly. In addition, eight instead of seven counselors by then had experience 
with online communication other than email, with frequencies between less than once a 
week to daily.

Before the pilot, the mean item scores of the four multiple choice questions regarding 
computer use were all judged neutrally by the counselor group (mean overall score 3.1; 
range 1-5). Afterwards, there was no significant change in the item scores overall, although 
the individual changes reflected a considerable disparity amongst the counsellors. 
Interestingly, the scoring of items 3 and 4 improved for 5 of the 10 counselors, indicating 
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they experienced less annoyance themselves, and imagined less annoyance on their 
patients’ behalf compared to their expectations beforehand.

3) Expectations and evaluation of online counseling aspects: A) Expectations and 
experiences Figure 2 shows the expectations and actual experiences of the counselors 
regarding various aspects of online counseling: the items 1, 3, 4 and 6, regarding the 
‘appreciation of performing online counseling’, ‘feeling need to see patients in person 
additionally’, ‘transfer of substantive information’, and ‘offering recording of the session’, 
scored moderate to sufficient, and remained about the same after the pilot. The mean 
scores of items 2, 5 and 7 (‘feeling pleasant talking to patients via a webcam’, ‘discussing 
emotional/ psychological aspects with patients’, and ‘equality of online counseling to 
in-person counseling’), were all scored less favorably afterwards compared to before the 
pilot.

B) Advantages and disadvantages Table 3 shows that before the start of the pilot, few 
counselors indicated seeing any advantages to online counseling above in-person counseling 

Table 2. Counselors and patients characteristics

Counselors (n=10)

Function geneticist
geneticist in training
genetic counselors

1
2
7

Age; mean in years (range) 38.8 (30-53)

Experience; mean in years (range) 7.2 (2-18)

Sex male
female

3
7

Counseling indication (number of counselors; 
number of sessions)

oncogenetic
cardiogenetic
prenatal

7; 31
3; 17

2; 3

Location of counseling
(number of sessions)

department
home

36
15

Time of counseling
(number of sessions)

during office hours
outside office hours

42
9

Patients (n=57)

Age; mean (range) 44 (22-74)

Sex male
female

30
27

Indication of counseling (number of patients) oncogenetic
cardiogenetic
prenatal

34
17

6
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for themselves (3 counselors; 4 advantages), whereas most of them saw any disadvantages for 
themselves (7 counselors; 12 disadvantages). Moreover, for their patients, most counselors 
saw some advantages (9 counselors; 17 advantages), but also disadvantages (8 counselors; 
12 disadvantages) of online counseling. The counsellors saw the time and/or cost savings 
by not having to travel as the main advantage of online counseling both for their patients 

Table 3. Advantages and disadvantages of online counseling mentioned by counselors before and 
after the online counseling period

Before After 

Advantages for counselor 
(n=3)*

for patient
(n=9)*

for counselor
(n=8)*

for patient
(n=10)*

Time/cost saving; avoid travelling 2 9 4 10

Increased flexibility 2 3 4 2

Less stressful in case of illness or 
disability

2

Better grip on family/ multiple 
family members counselled by same 
counsellor

1 1 1

Counselling in familiar environment 1 2

Possibility of watching counselling 
session again

1

Disadvantages for counselor 
(n=7)*

for patient
(n=8)*

for counselor
(n=10)*

for patient
(n=10)*

Less non-verbal communication 6 5 7 3

Less extensive information / verbal 
communication

4

Greater role for /attention to 
technique

3 4 1 2

Less notion of interaction at 
patients’side

1

Less personal contact 1 3 2 1

More working from behind PC 1

Insufficient verbal communication 7

Less easy discussing psychological 
aspects

3 1

Numbers in the table reflect the number of times the particular advantages and disadvantages are being 
mentioned by counselors; * = (within brackets) the number of counselors included.
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and for themselves. The expected disadvantages for their patients and themselves mainly 
concerned the reduced quality of non-verbal communication in online sessions.

After the pilot period, counselors reported more advantages (8 counselors; 9 advantages), 
but also more disadvantages (10 counselors; 20 disadvantages) for themselves. Qualitatively 
insufficient verbal communication was being raised as an additional disadvantage, that was 
not reported beforehand. The number and balance of advantages and disadvantages seen by 
the ten counselors for their patients remained about the same (Table 3). The improvements 
to the online counseling system proposed by nine of the ten counselors – making it more 
equal to in-person counseling – all concerned technical aspects of the application: e.g. 
solving the frequently occurring sound delays and echoes during counseling, providing a 
larger and clearer webcam-image on screen. Two counselors stated that online counseling 
could never become equal to in-person counseling.

4) Telemedicine satisfaction questionnaire: Figures 3a and 3b show the mean TSQ item 
scores for each individual counselor before, during and after the pilot. For all the counselors 
taken together, the mean TSQ item score afterwards did not change significantly compared 
to that before the pilot (mean (SD) score before: 3.38 (0.68) vs. after: 2.95 (0.96); 1-5 scale; 
p=.14) (Figure 3a). This was slightly below the minimum level we set beforehand for a 
successful outcome. The effect size of 0.52, however, points to a clinically relevant change. 
There were individual differences among counselors, since seven counselors had higher 
mean TSQ item scores afterwards compared to before, while three had lower scores 
afterwards.
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Figure 2.	 Counselor’s judgements on aspects of online counseling before (expectation) and after 
(evaluation) of the pilot 

Itemscore range: 1-5; 1= totally disagree; 3=neutral; 5= totally agree.
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Figure 3a.
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Figure 3b shows the variability in the profiles of mean TSQ item scores among the 
counselors and over their successive counseling sessions. The overall trend over the 
successive sessions was positive (increasing TSQ) and significant (beta=0.09, 95%CI: 
0.03-0.15, p=0.008). Other significant covariates of the mean TSQ-itemscore were 
counselor’s mean TSQ item score before the start of the pilot (beta=0.69, 95%CI: 
0.33-1.04, p=0.002) and the counselor’s age (beta=0.03, 95%CI: 0.005-0.50, p=.024), 
indicating that older counselors reported slightly higher mean TSQ item scores. Other 
counselor characteristics (gender, years of experience, profession) and counseling session 
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Figure 4a. TSQ itemscore at the start of the pilot period
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Figure 4b. TSQ itemscore at the end of the pilot period

separate TSQ itemscores for all counsellors a
erwards
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characteristics (location of counseling, during/outside office hours, technical problems) did 
not significantly impact the profile of mean TSQ item scores.

Looking at the individual items, the worst-scoring after the pilot were items 1 and 4 
‘I could easily talk to my patient’ (mean score 2.4) and ‘I could see my patient as if we 
met in person’ (mean score 1.8). The best-scoring items were items 3 and 7: ‘I was able to 
understand the healthcare condition of my patient’ (mean score 4.3) and ‘I think I rendered 
my patient a service by offering telemedicine’ (mean scores 3.7) (Figure 4a and 4b).

5) Technical problems and patient responsibilities: In total, counselors reported 
technical problems in 26 of 51 (51%) sessions, of which 9 were performed from their 
homes. Problems were related to sound (no sound/too soft sound, echo, delayed sound; 
19 sessions (37%)), internet connection (no or broken connection between counselor and 
patient; 5 sessions (10%)); and webcam image (no image / frozen image; 7 sessions (14%)). 
Additional remarks referred to the technical imperfections of the online system, as well as 
its instability, i.e. the sound delay was sometimes reported to be as high as several seconds, 
greatly hampering the conversation, while at other times there was hardly any delay or 
echo.

The assignment of shared responsibilities to patients in the online counseling process 
was judged to be acceptable overall by the counselors for all the given aspects: establishing 
an appointment by email (mean score 4.8); performing preparatory actions (mean score 
3.9); well-functioning system during the session (mean score 4.3); self-collection of saliva 
for DNA testing (mean score 4.4) (score range 1 highly unacceptable to 5 highly acceptable).

Time and cost analysis
Table 4 compares the costs and time per client spent for online counseling and in-person 
counseling. Regardless of the indication, professionals had the larger share of the total time 
spent (about 91%) and costs incurred (about 99%). The estimated time savings from online 
counseling for the professionals were 7.6% for cardiogenetic/oncogenetic indications and 
8.8% for prenatal indications. The cost savings from online counseling for the professionals 
were 10.2% for cardiogenetic/oncogenetic indications and 12.4% for the prenatal group. 
Patient time and costs were lower in absolute terms, but their relative cost savings 
associated with online counseling were substantially higher than for the professionals 
(88%/89% for the patients vs. 10/12% for the professionals). The type of counseling did not 
significantly affect the uptake rate of DNA-testing (online group: 54/57 (95%) vs. in-person 
group: 66/71 (93%); p=0.73). Follow-up showed that health care use after rounding of the 
counseling was rare in both groups (online group 1/57 (1.8%) vs. in-person group 2/71 
(2.8%); p=0.99). Potential cost differences arising by these two factors will not lead to a 
different cost balance in table 4.
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Table 4. Time investments (average per patient) and costs (average per patient, in €) for each pro-
cess step by counseling type (in-person, online) and indication (cardiogenetic/ oncogenetic, prena-
tal)

Process step Cardiogenetic/
oncogenetic

Prenatal

In person / OPD 
counseling 

Online 
counseling

In person / OPD 
counseling 

Online 
counseling

Professionals

1. Preparation 159.5 155.0 130.5 133.0

2. Counseling
- traveling
- intake*

20.0
40.0

none
30.0

20.0
45.0

 none
 24.5

5. Reporting of counseling 147.5 147.5 201.0 201.0

6. Telephone contact 4.0 4.0 4.0   4.0

7+8. in-person/online result 
session, round up*

30.0 34.0 30.0  30.0

Total time (min) 401.0 370.5 430.5 392.5

Total costs (€) € 361.22 € 324.26 € 379.33 € 332.38

Patients

Travel time to OPD* 36.0 none 36.0 none

1+2. Preparation and 
counseling

65.0 70.0 70.0 64.5

6. Telephone contact 4.0 4.0 4.0  4.0

Total time (min) 105.0 74.0 110.0 69.5

Total costs (€) € 35.88 € 4.32 € 38.27 € 4.05

*) observed or reported time

Otten.indd   99 30-10-2015   10:09:12



100  |  Chapter 6

DISCUSSION

Our results show that, though statistically not significant but based on the effect size of the 
change, counselor satisfaction with telemedicine after the pilot was decreased compared 
to their baseline scores, being slightly below the minimum acceptable level we had set prior 
to the study. We also found a large variation in TSQ scores among and within counselors 
for their start and end scores, and for their scores after each session. Counselors’ overall 
attitudes towards digital communication and their acceptance of the use of various aspects 
of digital communication remained about the same over the two measurements. After the 
pilot, the number of advantages and disadvantages of online counseling seen by counselors 
was more balanced than beforehand. They reported flexibility and cost- and time savings 
as the main advantages, and insufficient verbal and non-verbal communication as the 
main disadvantages. Substantial improvements on the technical side of the application 
were considered a prerequisite by counselors for implementing online counseling in 
regular patient care. This was supported by their reports of technical problems in half of 
the counseling sessions. Counselors found the level of patient responsibilities for online 
counseling acceptable. Finally, our time and cost analysis showed that online counseling 
involved less time and lower costs for both professionals and patients than in-person 
counseling, independent from the counseling indication.

Our study has several limitations which could have influenced our results: (1) counseling 
sessions were performed for a relatively favourable patient group, who consented to 
online counseling, and thus might have been more open and cooperative than average. 
This selection allowed for a good evaluation of counselor’s experiences, but their 
evaluations might be less favourable if they had to counsel less well-motivated patients. 
(2) We only included a few types of indication in the study. Offering online counseling 
for more indications could also influence the counselors’ evaluations. (3) The counselors’ 
questionnaires included mainly non-validated measures, which could have led to biased 
results. However, the results of the various non-validated measures were largely in 
agreement with each other.

We recognize that the number of counselors and sessions involved in our study is 
relatively small for performing statistical analyses, though it is unlikely that the composition 
of our counselor group influenced the results since they represented a mix of gender, age, 
and experience with computers and counseling, and their attitude beforehand was average. 
Only one counselor left the pilot study prematurely because of negative experiences. It 
seems equally unlikely that the number of sessions played a role: in view of the dominant 
role of technical problems, more sessions would probably not have led to different insights.

Our outcomes from the counselors’ evaluations are in line with previous reports 
on online counseling regarding the limitations in personal contact and non-verbal 
communication.9,10,13,18 However, in the previous reports counselors were positive overall 
about online counseling despite the limitations, whereas our counselors were less satisfied 
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overall with online counseling.9,10,13,18 Our counselors reported many technical problems, 
which was reflected in their TSQ scores: the items with low scores were related to the 
system’s technical aspects, whereas the items that scored well were system-independent. 
Surprisingly, patient satisfaction did not appear to be affected by these problems.15 Still 
improvements and adjustments to the quality and design of the online system are needed, 
and would probably improve counselors’ satisfaction.

Various explanations might underlie the differences between our counselors and 
the counselors in previous reports. First, our online approach and system differed from 
previous reports in that (1) there was no additional counselor on site with the patient, 
supporting the counseling process as in previous studies7,11,12,18,19; (2) counselors used 
laptops with built-in webcams, and patients used their own equipment at home to run 
the online application instead of using videoconferencing equipment and television 
screens7,9,10,18; and (3) supportive tools were shown on-screen together with the webcam 
image, which was an advantage of our system, but it did mean there was only a relatively 
small image of the patient visible to the counselor rather than a whole-screen image.

Second, in previous reports, online counseling mainly enabled counselors to avoid 
travelling large distances, thereby saving them a significant amount of time10,12,13. This 
advantage might have meant they were more easily satisfied with the option of online 
counseling than the counselors in our study in a non-remote area, having less substantial 
benefit from avoiding travelling and less time saved. In contrast to this, several of our 
counselors reported that online counseling allowed for increased flexibility, by using 
counselors’ and patients’ own laptops/PCs rather than the relatively static videoconferencing 
systems. Our all-in-one online system has not been reported before, and only one report 
thus far stated that patients’ own home equipment was used, but this did not focus on 
counselor outcomes.8

Finally, we saw a discrepancy between our counselors’ and patients’ satisfaction levels, 
with the patients being more satisfied and reporting no negative influence from technical 
problems.15 This is likely due to differences in expectations and requirements by the two 
groups: while patients are likely to see online counseling as an advantage beforehand (no 
need to travel, being in own environment), counselors are used to conventional counseling 
at the OPD, and to the generally accepted, and their own standards for and experiences with 
good quality of counseling.20-22 Counselors also did multiple online sessions and were thus 
more vulnerable to repeated technical problems, whereas patients only had one session.

The contrast in our counsellors’ and patients’ evaluations also points to the issue whose 
opinion is most important in evaluating the value of this new counseling option in regular 
care. Our previous study showed that patients were satisfied and showed favourable 
psychological outcomes similar to controls having in-person sessions, implying that the 
aims of counseling were met. Our counselors’ moderate satisfaction with online counseling 
in this study does not necessarily imply that the provision of counseling was suboptimal: 
Most of the identified key aspects of genetic counseling reported by Rantanen et al. were 
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met.23 However, we acknowledge that greater counselor satisfaction, e.g. by technically 
improving the system, and increasing their experience/familiarity with it, would further 
increase the acceptance of this new option, and contribute to its implementation in regular 
patient care.24

Our study shows time and cost savings for professionals as well as patients, in addition 
to the favourable patient outcomes in our previous study.15 Therefore, online counseling 
can be regarded as the preferred type of counseling in regular clinical genetic care, although 
one should be cautious about the saving in time and costs that can be realized in practice. 
In view of the increasing patient numbers it is likely that any time and costs saved will be 
devoted to new patients. On balance, introducing online counseling will still be beneficial, 
since more patients can be counseled with the existing staff capacity.

From a manager’s viewpoint, there may be more reasons to adopt online counseling. 
First, it could have a positive effect on patients’ access time to genetic counseling (not 
evaluated in this study). Patients who normally would have had an appointment at one 
of our regional OPDs could be eligible for online counseling and thereby have faster 
access to counseling because of more opportunities and flexibility in planning an online 
appointment. An online approach also offers more flexibility to the counselors, who can 
counsel from home and outside normal office hours, and avoid travelling. Second, when 
recontacting former patients becomes part of regular patient care, as we expect it will in 
the near future, the use of online systems can support this process, with patients being 
given the new information in an online session.25,26

To conclude, it is attractive to implement online counseling in regular care for patients, 
counselors, and the management. The online application we used is feasible, but it needs 
technical improvements for use in regular care. We found our way of online counseling 
leads to more flexibility for counselors, to lower costs and less time investment compared 
to conventional counseling, and that patients are satisfied with it. Thus, online counseling 
could have added value for clinical genetic services when the technical requirements are 
met. It can complement existing genetic counseling services and be offered to (some of) 
our patients as an additional service, even in small geographical areas.
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ABSTRACT

Purpose: With rapid advances in genetic technologies, new genetic information becomes 
available much faster today than just a few years ago. This has raised questions about 
whether clinicians have a duty to recontact eligible patients when new genetic information 
becomes available and, if such duties exist, how they might be implemented in practice.

Methods: We report the results of a systematic literature search on the ethical, legal, 
social (including psychological) and practical issues involved in recontacting former patients 
who received genetic services. We identified 1,428 articles, of which 61 are covered in this 
review.

Results: The empirical evidence available indicates that most but not all patients value 
being recontacted. A minority of (older) articles conclude that recontacting should be a 
legal duty. Most authors consider recontacting to be ethically desirable but practically 
unfeasible. Various solutions to overcome these practical barriers have been proposed, 
involving efforts of laboratories, clinicians, and patients.

Conclusion: To advance the discussion on implementing recontacting in clinical genetics, 
we suggest focusing on the question of in what situations recontacting might be regarded 
as good standard of care. To this end, reaching a professional consensus, obtaining more 
extensive empirical evidence, and developing professional guidelines are important.
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INTRODUCTION

Next-generation sequencing technologies are rapidly being introduced into clinical genetic 
practice. The level of detail at which a person’s genetic code can now be analyzed is several 
thousand times greater than it was just a few years ago, and the costs are decreasing rapidly. 
Patients seen in the past may have had genetic testing that could now be improved on, 
whereas for patients who undergo newer testing, the interpretation of clinical diagnoses 
or predictions may evolve over time. What duties do clinicians have to these patients? 
This is not a “one-off” problem because the development of genetic testing techniques 
progresses on an exponential scale. Genetic testing for previously unknown genes may now 
be available, or results that were previously uninterpretable may now be recognized as 
pathogenic, with clinical surveillance or even treatment being possible. New, actionable 
information could change medical policies for patients and offer opportunities for family 
screening, prevention, and new reproductive choices.

The potential for recontacting in clinical genetics raises several ethical, legal and 
social (including psychological) issues (ELSI). For example, which new information justifies 
recontacting? Would recontacting in clinical genetics always be beneficial? How would 
such activities respect patients’ privacy and their putative right not to know? Should 
recontacting be made a legal obligation? If so, could clinicians face liability claims if they 
fail to recontact former patients? What practical issues might clinicians face when trying 
to recontact former patients? And how could these be solved? Who would be responsible 
for recontacting? What are patients’ views on these issues? How is the changing landscape 
of clinical genetics and communication technologies shaping the debate about a possible 
duty to recontact? Although many of these questions have been discussed in the literature, 
there is no overview of what has been published so far. We therefore conducted a 
systematic review of the literature investigating these issues and of the empirical evidence 
available. Our results can serve as a starting point for further research and for the possible 
development of professional guidelines on recontacting in clinical genetic practice.

MATERIALS AND METHODS

Definition of duty to recontact in clinical genetics
We defined the duty to recontact as the ethical and/or legal obligation to recontact former 
patients about new genetic information. We specifically wanted to explore situations 
without a current relationship between a health-care professional (HCP) and a patient/
client, so we excluded situations in which a treatment relationship was ongoing or 
recontacting was described in a research setting rather than a clinical setting.
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Literature search strategy
We systematically searched the literature on the duty to recontact in clinical genetic 
practice in four databases: PubMed, Embase, Web of Science, and Google Scholar. In our 
search strategy we used the key term “genetic”, combined by Boolean operators with either 
the (MeSH) term “duty to recontact” or one of the following synonyms: “duty/obligation/
responsibility to warn,” “duty/obligation/responsibility to disclose,” “duty/obligation/ 
responsibility to recall,” and “duty/obligation/responsibility to re-contact.” We included all 
articles published before 1 September 2014 that contained these search terms in their title 
or abstract (Pubmed, Embase), in their title or topic (Web of Science), or in the whole text 
(Google Scholar).

 

Figure 1. Literature search results for duty to recontact in clinical genetics

Selection of papers
The search was performed by two of the authors (E.O., M.P.); it identified 1,428 articles in 
total (Figure 1). After reading the titles and abstracts, we excluded 1,253 articles because 
they (i) did not discuss recontacting at all (n=509); (ii) did not discuss recontacting in clinical 
genetics but in a research setting (n=333); or (iii) did not discuss recontacting former 
patients but informing patients’ family members or third parties (n=411). When there was 
any doubt about excluding an article, it was discussed until the two researchers reached 
agreement. We selected 175 articles for further analysis. Another 58 articles were added 
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by tracking reference lists. After removing duplicates (n=132) and excluding abstracts of 
poster or oral presentations (n=7), articles that were not available as full text (n=13), and 
those that were not written in English (n=3), 78 articles remained.

Analysis
All 78 articles were analyzed independently by two researchers (M.P., E.O.) based on the 
following eight aspects: (i) From which discipline-specific viewpoints is the duty to recontact 
discussed (ethical, legal, social, clinical)?; (ii) In which situations is/should recontacting be 
performed?; (iii) which ELSI and practical issues, for and against a duty to recontact, are 
put forward?; (iv) Which practical barriers and solutions are being discussed? (v) What 
conclusion about a duty to recontact is drawn (duty/no duty/not defined)?; (vi) Whose 
duties are being discussed (laboratory, treating HCP, referring HCP, patient)?; (vii) Is the 
article written from a theoretical perspective or based on empirical evidence (practical 
experience/surveys/focus groups) and, if yes, what was the empirical evidence?; and (viii) 
Do the selected articles mention or make use of any guidelines on the duty to recontact?

After full-text analysis, we excluded another 17 articles because they did not discuss 
recontacting after all (n=14) or were about recontacting in a research setting only (n=3). 
We eventually included 61 articles in the review.1-61 Most of the literature was from the 
United States (54%), followed by Canada (20%), Europe (20%), Australia (3%), India (1.5%), 
and Israel (1.5%) (Table 1).

All articles were scored using the eight predetermined aspects covering the main 
ELSI-related issues discussed in the literature. The scoring system was tested for robustness 
by four researchers who independently scored seven of the articles, varying with respect to 
year of publication, discipline, and research type. When scoring all 61 articles, we restricted 
ourselves to the information given in the articles, which meant that not all the articles could 
be scored on all aspects. Disagreements on the scoring were discussed until a consensus 
was reached by the two analyzing researchers and a third independent researcher (I.M.V.L.).

RESULTS

Duty to recontact in clinical genetics: discussion by discipline
The earliest publications about a duty to recontact in clinical genetics date from the 1990s 
(Table 1). They were all from the United States and Canada except one, and half of these 
articles addressed a duty to recontact from a legal perspective. Over time, the contributions 
from other countries increased, the number of legal discussions decreased, and the number 
of contributions that addressed an ethical perspective increased. An author from a clinical 
center was involved in more than 80% of the articles, so in the empirical as well as in most 
of the theoretical articles, the aspects discussed were seen, at least in part, through “clinical 
eyes.” Contributions primarily written by health psychologists were scarce, although 
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psychological aspects were mentioned in a substantial number of papers. There were no 
clear differences between opinions of authors from different countries or disciplines.

In the more recent literature (since 2008), a duty to recontact is often discussed in 
light of the introduction of next-generation technologies. These articles added two 
new dimensions to the original discussion about recontacting in clinical genetics: first, 
a discussion of the issues of large-scale incidental findings and variants of unknown 
significance (VOUS) associated with these new-generation technologies was initiated, and, 
second, the introduction and specific characteristics of direct-to-consumer genetic testing 
were added to the discussion in some articles.33,41,48 These new developments are believed 
to further complicate recontacting in clinical genetics.

Table 1. Articles included in the review, by country and by discipline

Nr. First author Year of publication Country Discipline(s)
Ethical Legal Social Clinical

1. Pelias 1991 USA - + - +
2. Andrews 1991 USA - + - -
3. Andrews 1992 USA - + - -
4. Hecht 1992 USA - - - +
5. Pelias 1992 USA - + - +
6. Patenaude 1996 USA - - + -
7. Almqvist 1997 Canada - - - +
8. Andrews 1997 USA - + - -
9. Bernard 1999 Canada - - - +
10. Hirschhorn 1999 USA - - - +
11. Sharpe 1999 Canada - - - +
12. Fitzpatrick 1999 USA/Canada - - - +
13. Harris 1999 Europe - - - +
14. Dean 2000 Europe - - - +
15. Hunter 2001 Canada - - - +
16. Knoppers 2001 Canada - + - -
17. Peshkin 2001 USA - - - +
18. Godard 2003 Europe - - - +
19. Wertz 2003 Europe + - - -
20. Letendre 2004 Canada + + - -
21. Doheny 2004 USA - - - +
22. Milunsky 2004 USA - - - +
23. Brown 2006 USA - - - +
24. Guzauskas 2006 USA + - - +
25. Kausmeyer 2006 USA - - - +
26. Hunter 2006 Canada - - - +
27. Nagaraja 2006 India - - - +
28. Griffin 2007 USA - - - +
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Nr. First author Year of publication Country Discipline(s)
Ethical Legal Social Clinical

29. Peshkin 2007 USA + - - +
30. Sexton 2008 Australia - - - +
31. Rubinstein 2008 USA - - - +
32. Rantanen 2008 Europe - - - +
33. Shirts 2008 USA + - - +
34. Sexton 2008 Australia - - - +
35. Hampel 2009 USA - - - +
36. Mezer 2009 Israel - - - +
37. Resta 2009 USA - - - +
38. Ali-Khan 2009 Canada - - - +
39. Dondorp 2010 Europe + - - -
40. Elger 2010 Europe + - - -
41. Pyeritz 2011 USA - - - +
42. Sijmons 2011 Europe - - - +
43. Sharp 2011 USA + - - -
44. Murray 2011 USA - - - +
45. Hastings 2012 Europe + - - +
46. Trakadis 2012 Canada - - - +
47. Aronson 2012 USA - - - +
48. Thorogood 2012 Canada/Europe + - - +
49. Townsend 2012 Canada + - - +
50. Van El 2013 Europe + - - +
51. Vanacker 2013 Europe - - - +
52. Reiff 2013 USA - - - +
53. Bean 2013 USA - - - +
54. Clayton 2013 USA + + + +
55. Hazin 2013 USA + - + +
56. Quaid 2013 USA + - - +
57. Ayuso 2013 Europe - - - +
58. Hunt 2013 USA + - - -
59. O’Connor 2014 USA - - - +
60. Semaka 2014 Canada - - - +
61. Wagner 2014 USA - - - +

Recontact in clinical genetics: in which situations?
For each article, we analyzed the situations in which a duty to recontact was thought 
to apply (Table 2). We scored each article on whether one or more of four recontacting 
situations were mentioned: (i) new treatment option or screening recommendation; 
(ii) new technique or genetic test available; (iii) new laboratory information (e.g., new 
interpretation of former test results or new gene associated with a disease formerly tested 
for); (iv) VOUS. In 13 articles recontacting was discussed in light of new genetic information 
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without defining what this new information entailed. Recontacting in situations where new 
treatment options or screening recommendations were available was discussed in nine 
of the (mostly older) articles. In about 50% of the older articles, recontacting situations 
included the availability of new tests (e.g., direct testing for Huntington disease, FMR1 
testing, BRCA1/2 large rearrangement testing) and, consequently, new genetic information 
being available to former patients. By contrast, the more recent articles did not discuss 
the availability of whole-genome sequencing (WGS) as a new test/technique but rather 
discussed the consequences of applying this new test/technique in relation to recontacting, 
in the sense of new laboratory information becoming available.

Table 2. Discussed duties in the clinical genetic setting

Discussed duty in which situation? Discussed duty for whom?
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1. + + +
2. + + + +
3. + + +
4. + + +
5. + + +
6. + + +
7. + + +
8. + + +
9. + +
10. + + + + +
11. + + +
12. + + + +
13. + +
14. + + + +
15. + + + +
16. + +
17. + BRCA1/2 + +
18. + + +
19. + +
20. + + + +
21. + + +
22. + + + +
23. + + BRCA1/2 + + +
24. + +
25. + + + +
26. + + + + +
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Discussed duty in which situation? Discussed duty for whom?
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27. + + + +
28. + +
29. + + + + +
30. + +
31. + + + +
32. + +
33. + WGS +
34. + +
35. + + +
36. + + +
37. + + + +
38. + WGS + + +
39. + WGS + +
40. + + +
41. +  WGS + + +
42. + + + +
43. +  WGS +
44. +  BRCA1/2 + +
45. +  WGS +
46. +  WGS +
47. + HCM a.o. + + +
48. + WGS +
49. + WGS + +
50. + WGS +
51. + WGS + +
52. +  array + +
53. + + BRCA1/2 +
54. + + +
55. + WGS + +
56. + + + +
57. + WGS + +
58. + WGS + +
59. + + + + +
60. + + +
61. + WGS + +

a.o., and other (diseases); BRCA1/2, Breast Cancer gene 1/2; HCM, Hypertrophic Cardiomyopathy; HCP, health-
care Professional; VOUS, variant of unknown significance; WGS, whole-genome sequencing.
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Most articles (36 in total, including all articles from 2011 onwards) referred to the 
situation in which new laboratory information becomes available; the issues of changes 
in classification of monogenetic test outcomes from VOUS to known pathogenic or non-
pathogenic outcomes or the expansion or reinterpretation of results from WGS based on 
extended knowledge were often raised (Table 2).

ELSI issues regarding the duty to recontact
ELSI, as well as practical issues, were raised when discussing whether recontacting should 
be considered a duty (Table 3). Ethical and legal issues were raised as arguments both in 
favor of and against a duty to recontact, whereas social and practical issues were mostly 
seen as counterarguments. Overall, counter-arguments are discussed in the literature 
more often than arguments in favor of recontacting. This did not, however, lead authors to 
conclude that recontacting in clinical genetics is undesirable. Many articles, in fact, start by 
proposing that recontacting in clinical genetics is to some extent desirable. The arguments 
for why this is believed to be so are not always mentioned explicitly. Counterarguments, 
on the other hand, usually are mentioned explicitly. From the overview of pro and contra 
arguments (Table 3), one can therefore not (always) conclude whether authors are in favor 
of or against a duty to recontact in clinical genetics.

The ethical arguments that were most often cited on both sides of the discussion were 
respect for patient autonomy, beneficence (do good), and nonmaleficence (do no harm). 
Regarding patient autonomy, it was often reasoned that recontacting former patients with 
new actionable information may promote autonomy because such information may offer 
new opportunities to former patients.15 Another argument put forward regarding patient 
autonomy was that consent to be recontacted can never be truly autonomous because 
patients do not know what kind of information might be disclosed.20 The more recent 
literature relatively more often raised ethical arguments against a duty to recontact, 
thereby emphasizing respect for patient autonomy, which is thought to become even more 
important in light of WGS.49,54 Hunter et al.15 stated that there is a greater justification for 
recontacting former patients with definite, significant information about a life-threatening 
disease than for a small increased risk for a slowly progressive disease. They also noted that 
information may affect people differently, and therefore recontacting might be beneficial 
for some, whereas it might be harmful to others. The disease in question and the nature 
and timing of the information will most probably influence this impact.

Legal arguments for and against recontacting were raised primarily in the older articles. 
Liability issues were discussed most often. It was argued that recontacting could prevent 
professionals from being held liable for negligence by former patients, who might claim a 
need to know any new, medically relevant information.1,5,15,28,59 The opposite issue – that 
patients could sue their HCP because recontacting breached their right not to know – was 
not explicitly addressed in the literature, although the importance of a patient’s right not 
to know was often mentioned. Liability was, however, discussed as a counterargument by 
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Letendre and Godard,20 reasoning that professionals may make themselves vulnerable if 
they cannot satisfy the expectations raised by embracing a recontacting policy. In the more 
recent literature focusing on recontacting in relation to WGS, legal arguments are rarely 
discussed. With respect to the persistently increasing relevance of incidental findings from 
WGS, Clayton et al.54 stated there is no existing case law and a duty to recontact is unlikely 
to extend in perpetuity or to require more than reasonable effort.

The social aspects of recontacting were addressed repeatedly (Table 3), mainly focusing 
on psychological issues. Psychological arguments in favor of recontacting were discussed in 
only three articles. According to Sharpe,11 one can argue in favor of recontacting because it 
may correspond to “patients’ informational, communicative, emotional, and psychological 
needs.” Sexton and Metcalfe34 and O’Connor59 mentioned the reduction of uncertainty to 
patients as a psychological argument in favor of recontacting. In 15 articles the presumed 
psychological impact of recontacting was, however, put forward as an argument against 
imposing a duty. The main arguments comprised potentially increased anxiety, stress, 
and negative effects on self-image and relationships/family relations. These authors 
considered that, as long as the psychological consequences of recontacting former patients 
are unclear, one should be cautious in implementing a recontacting policy. The negative 
psychological consequences of recontacting former patients regarding relations with 
their family members, and the consequences for the family members themselves, were 
mentioned by several authors.8,11,23,29,33,41 Because familial implications are an important 
aspect of genetic counseling and testing in general, these should also be considered in the 
case of recontacting. In addition to psychological counter-arguments, a minority of articles 
also mentioned other social arguments, for example, financial impact and consequences 
for insurance.8,15,30,34

Ultimately, however, it is the practical aspects, such as knowing which patients to 
recontact and the availability of an infrastructure for recontacting, that were put forward 
most often as counterarguments for imposing a duty to recontact. These were the main 
reasons for many authors to conclude that although recontacting might be desirable, it 
cannot be regarded as a legal duty.

Recontact in clinical genetics: practical barriers and solutions discussed
About 75% of the articles addressed practical barriers to recontacting. Various barriers 
were distinguished, for example, lack of infrastructure for efficiently tracking files/data of 
former patients;16,23,42,51,57 deciding on/selecting which patients to recontact,24,33,35,37,38 lack 
of time, money, and staff to perform recontacting;6,11,12,14,15,23,26,36-39,41-43,49,52,57 and lack of 
up-to-date patient addresses.10,22,44

However, about two-thirds of the articles also mentioned solutions to overcome these 
barriers. In the older literature about half of the articles that mentioned a solution suggested 
involving patients in the process of recontacting.1,7,10,12,18,21,23,25 Patients could contribute by, 
for example, contacting the department regularly to inquire about new genetic information, 
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keep the genetics department up to date regarding address and personal information, and 
checking for new genetic developments on websites. Fitzpatrick et al.12 suggested including 
informing the media, support groups, and other health professionals in the recontacting 
process. Establishing databases or computerized registries were also mentioned as possible 
solutions in several of the older articles.3,5,6,11,13,14,19 Ensuring patient privacy was, however, 
mentioned as a major concern in this respect. Finally, Hunter et al.15,26 suggested recording 
patient preferences regarding recontacting as part of the informed consent procedure at 
the initial consultation.

In the more recent articles (since 2008), the main solutions being discussed involve 
communication technologies and (digital) storage of information.38,41-43,45-47,49-51,53-55,58,59 
Hunt58 discussed combining digital storage of patient information and involving patients 
in the recontacting process by establishing an electronic health system in which patients 
are in control of their own (WGS) data over time. Several authors also reported on pilot 
or implemented digital communication systems between laboratories, clinicians, and 
patients.46,47

Wagner et al.61 proposed a solution that could avoid large-scale recontacting concerning 
WGS results: Treating WGS like every other diagnostic test by focusing only on the data 
concerning the actual diagnostic question and discarding all other data avoids a large 
number of potential recontacting-required findings. If a new diagnostic question arises 
in the future, a new WGS test can be performed. Hastings et al.45 also mentioned this 
approach with regard to privacy/confidentiality issues of patient data storage, relative to 
the costs of repeating WGS.

Recontact in clinical genetics: duty or not?
Although the situations authors referred to when discussing a duty to recontact in clinical 
genetics varied, we tried to score articles by the conclusions given by the authors. Table 3 
presents an indication of the extent to which recontacting was considered to be a duty in 
clinical genetic practice (columns 4-6). Half of the articles drew no clear conclusion about 
whether recontacting should be considered a duty in clinical genetics. Of the 28 articles 
that did formulate a conclusion, 6 concluded that a duty to recontact does apply and 
22 concluded that it does not.

This scoring should be interpreted with caution because authors’ interpretations of 
what constituted a duty varied. For example, some authors confined the discussion to 
legal considerations, whereas others focused on broader moral, ethical, or professional 
duties. All six articles that concluded that there is a duty to recontact in clinical genetics 
were older articles. Four were written from a legal perspective in the early 1990s by two 
different researchers.1-3,5 They concluded a duty to recontact may be expected in the 
field of clinical genetics on the basis of US case law on clinical practice in other medical 
specialties. An often cited case in this respect is that of Tresemer versus Barke, in which a 
physician was held responsible for not warning his patient of the possible dangers of an 
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intrauterine device when he learned that the device, which he had previously inserted in 
his patient, was proving dangerous.1,62 Andrews,3 for example, argued that “courts may 
hold that professionals who undertake genetic diagnostic procedures, even if they had 
only a fleeting contact years earlier, have a duty to update patients about subsequently 
discovered meanings of those tests.”

In the fifth article that concluded that a duty to recontact does apply in clinical genetics, 
Wertz et al.19 consider recontacting former patients to be a moral duty and extend this 
to a responsibility to at-risk family members. They reasoned that a “professional’s ethical 
duty extends beyond those individuals who have presented themselves for care. Ideally, all 
family members at genetic risk should be informed of all new developments, provided that 
it is possible to find them and that they are willing to be informed.”19 Finally, in the sixth 
article in favor of a duty to recontact in clinical genetics, Rubinstein31 discussed recontacting 
in the context of specific patient groups in certain situations: recontacting to inform breast 
cancer patients of the availability of chemoprevention; recontacting patients who earlier 
had not met the criteria for BRCA1/2 testing, but would do so now; and recontacting to 
inform patients who had previously been tested for BRCA1/2 about the availability of more 
comprehensive tests for BRCA1/2. She concluded that in these situations there was a duty 
to recontact, but recommended careful selection of eligible patients.31

In the more recent articles, no authors concluded that a duty to recontact in clinical 
genetics applies. First, it was argued that there are no American or Canadian legal precedents 
that support a duty to recontact former patients in clinical genetics.20,26,54 Although 
American courts have speculated about the creation of a duty to recontact former patients 
about subsequently discovered risks, in the more recent literature this speculation was 
given less support. It was argued that recontacting in light of genetic advances should be 
regarded as a different legal (and ethical) situation than recontacting because of errors in 
the application of knowledge or the use of a technical procedure that was valid at the time 
of initial consultation.26 The situations in which a legal duty had been found to apply were 
all related to side effects of medical interventions instead of new/incidental information 
from diagnostic or screening tests.54 Second, in many articles the clinician’s practical 
ability to fulfill such a duty was questioned. Although a physician’s obligation to a patient 
is to exercise a reasonable degree of care, it was argued that the “nature and scope of a 
physician’s obligations will be adjusted to the particular facts and exigencies of a medical 
situation.”26 Therefore, in the field of clinical genetics a “reasonable degree of care” has not 
yet involved a legal duty to recontact.
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Table 3. ELSI arguments and conclusions regarding duty to recontact in clinical genetics

Article 
nr.

                                 Arguments
          Pro                                                       Contra

Conclusion: professional
duty to recontact in clinical 
genetics

E L S Pr E L S Pr Yes No
Not 

defined
1.                   + +

2.                   + +

3.                   + +

4.                                                                                                       + +

5.                   +                          +  +

6.     +                                                                                                + +

7.     +                                                      + +

8.                                                                           +            + +

9.     + +

10.                                                                                                       + +

11.     +            +           +                           +                         +            + +

12.     +            +                                                      +           +            + +

13. +

14.                                                                                         +            + +

15.     +            +                                        +                         +            + +

16.                   +                                        +            +                         + +

17. +

18.                                                                                                       + +

19.     +                                                                                                + +

20.     +            +                                        +            +           +            + +

21.     +            +                                                                                  + +

22. +

23.     +                                                                                  +            + +

24.     +                                                      +            +            +           + +

25. +

26.     +            +                                        +            +           +            + +

27. +

28.     +            +                                                                    +           + +

29.     +                                                       + +

30. +

31.                                                                                         +                                                                                                                                             +

32. +

33.     + +
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Article 
nr.

                                 Arguments
          Pro                                                       Contra

Conclusion: professional
duty to recontact in clinical 
genetics

E L S Pr E L S Pr Yes No
Not 

defined
34.                                 +                                                      + +

35.     + +

36.     +                                                       +                                       + +

37.                                                              +                                       + +

38.     +                                                                                                + +

39.     +                                                       + +

40.     +                                                       +                                       + +

41.                                                                          +

42.                                                              +                                       + +

43. +

44. +

45.                                                                                     +

46.                                                                                                          +

47. +

48.                                                              +                                       + +

49.                                                              +                                       + +

50.                                                                                                       + +

51. +

52. +

53.                                                              +           +            +            + +

54.                                                              +           + +

55.     +            + +

56. +

57. +

58.     +                                                                                                + +

59.     +                          +                          +                         +            + +

60.     +                                                                                  +            + +

61. +

Abbreviations: E, ethical; L, Legal; Pr, practical; S, social

In two-thirds of the articles (19 of 29) published since 2008, the duty to recontact was 
discussed in light of WGS and/or VOUS. The discussion in these articles, however, has shifted 
from the original recontacting discussion that highlights availability of new treatments or 
tests to a discussion about the management of complicating/resulting issues of incidental 
findings and VOUS associated with performing a new test. This complicates the discussion 
on the duty to recontact yet also puts it in a new light.
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Whose duty to recontact is being discussed?
Table 2 summarizes who was considered to have a duty to recontact. Almost all the articles 
focused on whether an HCP has a duty toward a patient. In the six articles that concluded 
a duty to recontact does exist, this was narrowed down to a duty of the treating physician. 
Ten of 61 articles also suggested that the referring physician had a duty in the process of 
recontacting former patients with new information. Patient duties were referred to in 33 
articles, in which it was reasoned that the responsibility for recontacting should not be 
limited to the professional level, but instead shared with the patient. Finally, the duties 
of the laboratory in informing HCPs and patients about new findings or conclusions were 
discussed in nine recent articles, of which five were about a duty to recontact in light of 
WGS.33,51,55,58,61 Laboratory staff were thought to have a particular duty to keep physicians 
and counselors up to date on changes in test interpretations so that information could be 
appropriately offered to patients. Shirts and Parker33 discussed the duty of the laboratory 
directly to the patient in light of direct-to-consumer testing, for which there is no intervening 
HCP.

Empirical evidence on the duty to recontact
Ten articles covered in our review provided empirical evidence on recontacting in clinical 
genetics (Table 4). Four presented their practical experiences with recontacting;9,30,31,35 
in each case, the recontact was initiated by a clinician from the genetics department by 
telephone or letter, but three of four studies did not report whether consent for recontacting 
had been requested at the initial consultation. Despite the difficult consequences that might 
accompany new information, the majority of patients that participated in these studies 
were happy to be recontacted because they were now better informed. Some patients, 
however, expressed negative feelings about being recontacted because it meant they had 
to cope with new information and/or fears.9,30

The other six articles presented data from surveys and focus groups about 
the implementation of recontacting from the perspective of both counselors and 
patients.12,14,25,28,49,59 These studies described opinions on recontacting as part of 
standard care; possible benefits, burdens and methods; and professional opinions about 
using genetic registries for recontacting patients. These data showed that opinions of 
professionals and patients generally differed on who is responsible for recontacting and on 
the ethical principles of recontacting. A substantial proportion of patients considered the 
HCP responsible for updating them about new information and wanted regular contact/ 
recontact. Most professionals considered recontacting to be desirable and the shared 
responsibility of professionals and patients. Only Townsend et al.49 reported on the duty 
to recontact in light of WGS; patients’ and professionals’ opinions were in accordance with 
the other empirical articles.

Otten.indd   120 30-10-2015   10:09:14



Systematic review: duty to recontact in clinical genetics  |  121

7

Table 4. Empirical evidence on the Duty to Recontact (DtR) in clinical genetics

Article 
nr.

Study 
type Perspective Study population/content Conclusion(s)

9. DtR in 
practice

Patient 39 patients at risk for Fragile X 
premutation; recontacting for availability 
of FMR1 testing

For the majority of patients, getting 
information seems to outweigh their need for 
privacy

12. Survey Counselor Randomly selected genetics professionals 
(n=1,000) (ASHG members); survey on 
opinions about DtR 

Most respondents regard recontacting of 
patients ethically desirable but not feasible.
Suggestions for the development of guidelines 
by (closely involved) professionals are made

14. Survey Counselor Consultant members of the UK Clinical 
Genetics Society (n=77); survey on use of 
genetic registers

The majority of clinical geneticists in the UK 
regard recall and review through genetic 
registers as an important part of clinical 
genetic centers function

25. Survey Patient Patients who received cancer genetic 
counseling from 1998 to 2004 at Penn 
State Cancer Institute (n=340); survey 
about patient expectations, experiences, 
and satisfaction with counseling process

The majority of patients view the genetic 
counselor as responsible for updating them 
about new discoveries

28. Survey Patient Cancer genetics patients (n=851) previously 
seen in a clinic or who participated in a 
gene testing study; provided with written 
update, survey about their opinions on this 
way of recontact

Substantial portion of patients want an 
ongoing relationship with geneticist, with 
regular contact.
Preferred way of contact: tailored letter

30. DtR in 
practice

Patient Nine parents of deceased children with 
mitochondrial disease; oral interviews 
about experiences with recontacting

Be aware of the widely variable impact of 
genetic information between patients.
Patients wanted information despite difficult 
consequences

31. DtR in 
practice

Counselor BRCA patients attending genetics clinic 
from 1996 to 1998; recontacting by letter 
for availability of MLPA test

Duration of responsibility to patients must 
be considered, and standards made, to 
accommodate to changes in standards of care

35. DtR in 
practice

Counselor Patients who had tested negative for BRCA 
(n=319); recontacting patients by letter for 
availability of BRCA large rearrangement 
test 

Recontact is possible, but careful preparation 
is needed. Professional and patient 
responsibilities are unclear. Practice guidelines 
are recommended

49. Focus 
groups

Counselor 
and
patient 

Ten genetics professionals,
8 parents of “genetic” patients, 10 
laypersons; three focus groups exploring 
issues on disclosure of incidental findings in 
clinical whole-exome sequencing.

Professionals and laypersons have opposite 
viewpoints regarding ethical principles.
Pre-test discussions should reflect the 
shift to patients as fully informed partners, 
being a shared venture built on trust and 
responsibility.

59. Survey HCP and 
patient 

Patients (n=254) and cancer genetics 
providers (n=216); patient survey on 
expectations and preferences for 
recontact, professionals survey on current 
practices, methods, and opinions about 
recontacting

Patient survey : patients held their genetics 
provider and specialists responsible for 
recontact, preferably by personalized letter, 
with new information to appropriate patients

Professionals survey: 67% of genetics providers 
do perform recontacting, and 63.8% think 
they have an ethical duty, but a majority also 
put responsibility for recontacting on the 
patients. There is a need of formal guidelines 
on recontacting.

ASHG, American Society of Human Genetics; BRCA, breast cancer; DtR, duty to recontact; FMR1, fragile-X 
mental retardation 1; MLPA, multiplex ligation-dependent probe amplification.
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Existing guidelines on the duty to recontact
Finally, we examined whether professional guidelines on the duty to recontact exist and 
what was mentioned in the literature. The only guideline we found was the 1999 policy 
statement of the American College of Medical Genetics and Genomics on the duty to 
recontact,10 which was referred to by several authors. In this statement the primary-
care physician is considered responsible for alerting patients to the need for recontact 
because medical geneticists do not usually maintain ongoing contact with patients and 
would therefore have problems relocating and recontacting prior patients. In the 2007 
revision of the American College of Medical Genetics and Genomics recommendations 
for standards for interpreting and reporting of sequence variations (referred to by Shirts 
and Parker33), it was, however, argued that the position described in the 1999 statement 
could be problematic for information on novel sequence variants, for example. Because 
these variants are by definition rare, such knowledge is often restricted to the laboratory. 
According to the 2007 revision, it was the testing laboratory that should make an effort 
to contact physicians of previously tested patients if new information changes the initial 
clinical interpretation of a sequence variant.

The scarcity of guidelines for recontacting in clinical genetics was also apparent 
from a 2008 review of European countries’ national regulations and practices of genetic 
counseling.32 This review showed that the application of recontacting in clinical genetic 
practice was not usually regulated by legislation or mentioned in guidelines and needs 
further discussion. In addition, two papers referred to two other guidelines when addressing 
the duty to recontact,28,34 but after careful scrutiny neither of these guidelines explicitly 
addressed the duty to recontact.

DISCUSSION

Summary
This systematic review provides an overview of the ELSI as well as practical issues raised in 
the literature on recontacting former patients in clinical genetic practice and the available 
empirical evidence. Our review shows that most of the included articles are written from 
an ethical and clinical perspective. In general, no clear differences between the opinions 
of authors from different countries or disciplines were apparent, although the few articles 
that concluded a duty to recontact does exist were written mostly from a legal viewpoint. 
Most articles discussed recontacting for situations in which new laboratory information 
related to new test options or techniques becomes available. In the more recent literature 
the issue of recontacting was also discussed in relation to VOUS and WGS. Ethical and legal 
arguments were raised both in favor of and against a duty to recontact, whereas social and 
practical issues were mainly used as counterarguments. Most authors regarded recontacting 
to be ethically desirable, although it was argued that there is no legal basis for a duty to 
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recontact in clinical genetics. Legal precedents are lacking, and recontacting is currently 
not regarded as a “reasonable degree of care.” The greatest obstacles for implementing 
a general recontacting policy lie in the practical issues, such as tracking and selecting 
patients, and the time, money and staff required. Various solutions have, however, been 
proposed and piloted. Many articles suggest involving patients in the recontacting process; 
although the responsibility of the treating HCP is central in the recontacting discussion, 
many articles stated that the patient also has a responsibility in the recontacting process. 
Finally, our review shows that empirical evidence and formal guidelines about recontacting 
in clinical genetics are currently sparse.

Study limitations
By using broad search terms and a thorough research process, we aimed to make our 
review as complete as possible. However, we did find 13 references for which no full-
text article was available (mostly “gray” literature from Google Scholar), and we excluded 
three articles not published in English. Furthermore, we will have missed local or national 
guidelines on the duty to recontact that were not published in peer-reviewed journals. So, 
despite our thorough approach, we may have missed some relevant articles or information.

Conclusions
When comparing the discussed situations, arguments, and conclusions of professionals 
regarding recontacting in the literature, it can be concluded that the weight of ELSI issues 
in favor of and against recontacting varies for different circumstances and, as a result, the 
justification for recontacting varies accordingly. This justification seems more obvious for 
definite and actionable information than for less certain information. A general duty to 
recontact in clinical genetics will therefore not be applicable. However, future circumstances 
can be envisaged in which recontacting former patients with new information might be 
regarded as a “reasonable degree of care.”

Furthermore, patient perspectives have to be included in shaping the debate on 
recontacting in clinical genetics. Although the empirical evidence on implementing a duty 
to recontact in clinical genetics is sparse, patient experiences that have been described 
were mainly positive. From another perspective, one can ask how free patients are to 
decide whether they would like to be recontacted in different circumstances.

Most of the articles we reviewed addressed only the theoretical issue of recontacting 
and pointed to practical problems as the major challenge. These problems form an 
important argument against establishing a duty to recontact. Various solutions to 
overcome these barriers have, however, been raised in the literature. Solutions should also 
include delineating the roles of all stakeholders and adequate communication between 
laboratories and clinicians. New digital technologies might offer opportunities for this, 
and few successful pilots have already been reported. We recognize, however, that the 
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practical constraints also have an ethical component and that resource restrictions will 
limit recontacting policies in both these dimensions. Clearly, these issues need to be taken 
into account when developing professional guidelines.

Finally, there are currently few international guidelines on recontacting former patients 
when new genetic information becomes available. Further debate is required to determine 
whether any international guidelines could be sufficient to deal with national and/or local 
differences in practice or with different national legal systems.

Based on our review, we conclude that there is no generally held legal basis for 
recontacting in clinical genetics, although it is often considered desirable by both HCPs 
and patients. General views on the scope of recontacting are unclear, but it was felt 
that both HCPs and patients should play a role. Patient wishes need to be incorporated 
in a satisfactory way; some may (temporarily) not wish to hear future updates or new 
interpretations. Using eHealth technologies in recontacting systems could help solve this 
issue, but further elaboration on how to best address patient wishes is needed. To make 
progress in implementing recontacting in clinical genetics, we suggest moving on from the 
current discussion of whether there is a general duty to recontact in clinical genetics and 
focusing on the question of in which specific situations recontacting might be regarded as 
a good standard of care. To this end, we call for a debate between HCPs and patients on 
future recontacting policies and practices. Moreover, reaching a professional consensus, 
obtaining more extensive empirical evidence, and developing professional guidelines are 
important in present-day clinical genetics. This may improve the medical and psychological 
benefits of new genetic technologies for our patients and their family members.
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The aim of this research was to investigate promising innovations in clinical genetic 
patient care to find new and more effective ways of providing genetic counseling and 
information to our patients, while maintaining the quality of care. We aimed to determine 
patient outcomes and evaluations, and professionals’ opinions and evaluations, including 
cost aspects, on three types of innovations in our clinical genetic care: (1) group genetic 
counseling; (2) telegenetics application in general, and online genetic counseling specifically, 
and (3) the recontacting of former genetic patients. This chapter provides an overview of 
our main findings.

In Chapter 2 we described the results of a cohort study on group genetic counseling of 
cardiomyopathy index patients, as carried out in various regional hospitals in the northern 
part of the Netherlands. Counseling sessions consisted of a main plenary (informational) 
part, short individual discussions, and the possibility of giving blood for DNA testing. In total 
13 group sessions were held in 8 regional hospitals, for 82 symptomatic cardiomyopathy 
patients and their partners/relatives. Patients reported they were overall satisfied and their 
questions had been answered. Their changes in perceived personal control and anxiety were 
comparable to previous reports of group genetic counseling and individual oncogenetic 
counseling. Regional cardiologists and heart failure nurses were also satisfied with this new 
approach, whereas the genetic professionals involved were less satisfied, mainly due to the 
large time investment on their part and the more limited than expected group interaction 
during the sessions. However, the reported patient outcomes showed that this could be an 
acceptable type of care from the patients’ perspective as an alternative care modality to 
individual genetic counseling at the University Medical Center. However, the optimal design 
of this new type of care, taking into account both patients’ and providers’ perspectives, 
still has to be determined. The composition of the counseling team, as well as the number 
of professionals involved in these group sessions may be reconsidered to reduce the 
professional’s total time investment.

Chapter 3 covered the economic analysis of our group genetic counseling design in regional 
hospitals, in terms of patient uptake, the percentage of counseled patients having their DNA 
tested, and the resultant quality of life effects (in terms of anxiety and perceived control) 
of our new approach. In addition, we compared our new group approach to conventional, 
individual counseling given in regular regional outpatient clinics and in the UMC, and to two 
alternative models of offering genetic counseling: group genetic counseling at the UMC and 
individual counseling at patients’ local hospitals. This analysis showed that our regional 
group counseling reached substantially more patients than had been referred to the UMC 
in previous years. Moreover, the total differences in costs of the various scenarios of group 
or individual cardiogenetic counseling were relatively small, although individual counseling 
given locally is the preferred scenario from the patients’ and societal perspective. From 
the provider’s perspective, group counseling should preferably be held at the UMC, but 
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it is unclear to what degree the hospital setting, and the travel time and cost would then 
impact the referral rate, and attendance rate of patients. Overall, group counseling as a 
care modality could be an appropriate addition to current clinical genetic care, but the 
composition of the team, location of the group sessions, and optimal group size may need 
some reconsideration.

Chapter 4 reported the results of an online survey amongst European genetic professionals 
on the current availability and use of various telemedicine applications among clinically 
working genetics professionals. The survey revealed three main points: telemedicine 
applications are only limitedly available and have an even more limited use throughout a 
substantial number of European countries, which could both be extended; each telemedicine 
application is being used for various activities; and cooperation, education and guidelines 
might be helpful in successfully increasing the use of telegenetics. Three main groups of 
barriers to its use were reported by respondents, most of whom did not have personal 
experience with using telemedicine: lack of perceived suitability and need, practical 
constraints, and lack of professional support/knowledge. These could be indications that 
the opportunities of telegenetics are so far largely unseen, and thus unused. We concluded 
that there is sufficient ground to extend the use of Telegenetics applications in Europe, both 
in direct and indirect patient care. To achieve this, the perceived practical and regulatory 
barriers should be overcome, and we need to raise awareness of the possibilities and likely 
advantages of telegenetics amongst genetics professionals.

Chapter 5 reported the results of a matched cohort study with pre- and post-measurements 
for online genetic counseling for cascade screening of cardiogenetic and oncogenetic 
patients, and for urgent prenatal counseling. Online counseling was given to patients in their 
own homes, at a relatively short distance from the hospital. Patients needed to undertake 
various preparations. Genetic counseling was given using a dedicated online platform with 
supportive tools that were available during counseling, in addition to a webcam image on 
screen. Patient outcomes on satisfaction, perceived personal control and anxiety showed 
that those involved in online genetic counseling were satisfied and the changes in their 
levels of perceived personal control and anxiety were, on average, similar to those of 
patients undergoing conventional, in-person counseling at the outpatient department. 
The patient evaluations showed that this self-prepared online care in patients’ homes is 
feasible, and that the main advantages for patients afterwards were the decreased time 
investment/travelling and having counseling in a familiar environment.

Chapter 6 reported the professionals’ perspective on online genetic counseling for 
presymptomatic testing of cardiogenetic and oncogenetic patients, and urgent prenatal 
counseling, and gave a cost and time analysis of this type of care. We performed a 
cohort study with pre- and post-measurements in ten genetic counselors, studying their 
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satisfaction with telemedicine, and the impact on cost and time of this type of counseling. 
Counselors considered our current online application to be qualitatively inadequate for 
use in regular care, mostly because of the technical characteristics and imperfections, and 
because of the relative lack of personal contact. On the positive side, online counseling 
allowed them to have more flexibility in work processes, to possibly avoid travelling time 
to regional hospitals, and allowed them to monitor cascade screening in families living all 
over the country. The time and cost analyses showed that less time and lower costs were 
involved in this new type of counseling than for conventional in-person counseling at the 
outpatient clinic. However, when we continue the use of the current external provider of the 
application upon its implementation in regular care, we will need additional investments 
in terms of licenses and technical support. Altogether, online counseling could reasonably 
be offered as an addition to the current spectrum of genetic care options to that group of 
our patients who have the required facilities and are open to use online options. However, 
technical imperfections mean that online counseling at this stage cannot be regarded as a 
full alternative to in-person counseling. Technical improvements and adaptations need to 
be made before this application will be considered sufficient by counselors for adopting on 
a larger scale in regular patient care.

Finally, Chapter 7 covered issues surrounding the duty to recontact former patients in clinical 
genetics. We performed a systematic review of 61 articles published up to 1 September 
2014, and selected from 1428 hits in four different databases. Articles were included when 
they reported about the duty to recontact in clinical genetics, and the ethical, legal, social 
and practical aspects were discussed in the light of new genetic diagnostic technologies. 
Our review showed that most authors consider recontacting to be ethically desirable, but 
that they saw practical concerns as the main barriers. Various solutions to these barriers 
have been proposed in the literature, but so far there is little empirical evidence on 
recontacting in practice, for example reporting evaluations of preferred/feasible methods 
for recontacting, and patient opinions and outcomes of being recontacted. The available 
empirical studies show that most patients appreciated being recontacted for various 
indications and time spans since their counseling. We concluded that reaching a professional 
consensus and obtaining more empirical evidence – by performing pilot projects – on 
the specific situations in which recontacting is regarded as a good standard of care, and 
establishing guidelines are important next steps. The preferred method of recontacting, 
both from the patients’ and providers’ perspectives, should be determined, taking into 
account the psychological impact, the ethical and legal preconditions, the possibility of 
dynamic consent, and the feasibility and costs of a recontacting system, for example. Using 
an online tool to achieve some of these requirements could be a next step in the research 
into the introduction of recontacting practice in clinical genetics.
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COMMON THEMES OF THE INNOVATIONS IN CLINICAL GENETICS

Opposing viewpoints
The innovations described in this thesis revealed various opposing viewpoints held by the 
parties involved, as is frequently the case in innovative changes. Both our group counseling 
and online counseling approaches were attractive from the patients’ perspective, as shown 
by their reported satisfaction and their psychological outcomes. Our review on recontacting 
former patients also showed that overall patients appreciated being recontacted. However, 
our studies also revealed that these positive evaluations were not shared by all the parties: 
for all the innovations we studied, the genetics professionals were less satisfied than 
patients were with the new options. For group counseling, the professionals’ drawbacks 
mainly reflected their time investment and the lack of group interactions, while online 
counseling was judged as less positive by counselors because of technical problems and the 
reduced quality of communication compared to conventional counseling. Seen in a broader 
perspective, the genetics professionals’ less positive expectations of online applications 
was also illustrated by their limited use of such applications in patient care throughout 
Europe, even when they had the opportunity and facilities. Finally, regarding recontacting, 
professionals’ and patients’ views differed widely in that the professionals mainly perceived 
recontacting as being nearly impossible to implement in practice.

Our new approaches in clinical genetic care thus have various sides: the provision of 
accessible patient-centered care, the related time and cost investments, and the drawbacks 
seen by the genetics professionals. The professionals’ viewpoints were mainly based on 
their experiences with conventional counseling, which they consider as their standard of 
care and acknowledge as ‘good care provision’.1-3 However, from the patients’ viewpoint, 
convenience and efficiency are becoming increasingly important in society in general – as 
seen in the rapid rise in the availability and use of all kinds of online services.4-7 Accordingly, 
we should expect an increasing consumer interest in digital and online oriented health 
service delivery and organization of care. It is therefore conceivable that an increasing 
number of patients will also be interested in online genetic counseling, if this service is 
offered as part of regular care. If we want to aim at keeping up with developments in 
society, with our patients’ wishes and needs, and if we want to take future developments 
and the economic constraints in health care and genetic services into account, then the 
current gap in user satisfaction between our subset of patients open to online counseling, 
and the counselors has to be bridged. To reach this aim, we need better quality of our online 
technology, but it is equally important to promote a change in the attitude of counselors/
professionals. This aspect will be addressed in detail in the next section.

Other perspectives addressed in our studies were the management and societal 
perspectives, in which it is important to deliver qualitatively acceptable and low-cost efficient 
care, and reach a high uptake both in terms of patient attendance and of DNA-testing with 
a view to achieving health gains. The specific counseling modality used might influence 
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these uptake rates.8-10 Opposing viewpoints of patients and regional professionals, and the 
genetics management became apparent in our study on group genetic counseling. From the 
management viewpoint, group counseling should preferably be performed centrally – at 
the UMC – to avoid counselors travelling from the UMC to regional hospitals. In contrast, 
patients and regional professionals appreciated our local approach, which was also shown 
by increased referral rates. Here, the interest of a third party also plays a role: local care 
provision could stimulate the referral and uptake (patient attendance of group counseling), 
allowing for more family members of patients to be informed and to take preventive 
measures if necessary. Although half of the patients indicated they would be willing to 
travel to the UMC, and almost all regional professionals were willing to refer patients for 
group counseling at the UMC instead of in their own hospital, it is unclear if the higher 
uptake realized with the local approach would be continued in that case. It seems plausible 
that the increased uptake was, for a substantial part, caused by our active approach to 
regional professionals, thereby stimulating their cooperation and awareness, rather than 
by increased patient willingness to participate in local group counseling instead of our 
conventional approach. These opposing viewpoints could be reconciled if group counseling 
is held centrally at the UMC, and if alternative ways of continuing and efficient cooperation 
between regional and UMC professionals can be reached, to maintain and increase local 
awareness, and allow as many patients and their families as possible to take advantage 
of our clinical genetic care. Perhaps regular, online, interprofessional consultations would 
help support this aim. Even the provision of online group consultations to patients could 
be considered.

Finally, we pinpointed opposing views of the genetics management and counselors in 
the online counseling project. To increase the flexibility and efficiency of care provision, 
and to serve more patients over a larger geographical area, online counseling could be 
an attractive modality and a useful addition to regular care services, despite genetic 
professionals’ initial hesitation, reluctance or even negative opinions.9,11-13

Implementation in regular care
Another common theme arising from our research was the issue of implementation in 
regular care. Would this be beneficial for all the surveyed innovations? And if so, how should 
we position these new types of care? Should they completely replace conventional care 
(for selected indications)? Or should they only be extensions to existing care services? And 
which patients or groups should be offered these new types of care? Our studies showed 
that the patient and cost outcomes of group and online genetic counseling are at least 
similar to regular care. Although these two new types of care should not be regarded as 
care modalities that will completely replace current ways of providing genetic counseling. 
Given that clinical genetics covers a wide range of diseases and serves a large range of 
patients, there will be, and continue to be, categories of patients that benefit more from 
one type of care than another. This could, for example, be influenced by the number of 
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relatives attending counseling, the indication for counseling, personality characteristics, or 
co-morbidity. Also, In addition, some patients will not have the required facilities for online 
counseling, and/or will dislike/refuse to have a certain type of care.14,15 Therefore, a mix of 
different counseling modalities will be needed in the future. This increases the flexibility 
for both patients and providers, provided the hospitals we are working with facilitate these 
options through implementing state-of-the-art ICT-facilities, and our medical secretariat is 
able to manage the greater organizational complexity of this mode of care.

Group genetic counseling
Our studies on group genetic counseling to cardiomyopathy patients do not justify 
implementing it in regular patient care in the design we offered (we found no clear gains 
in terms of lower cost or less time investment, a modest evaluation from the genetic 
professionals involved, and no clear patient preference for the group session features). 
Alternative designs of group counseling in terms of team composition, group size 
and location, and an assessment of location-dependent uptake could be considered. 
However, the studies did reveal that our active approach led to an increased awareness 
and cooperation in regional professionals and higher patient uptake, and thus to better 
informed index patients and potential health benefits for their family members. For these 
reasons the benefit of increased referral and uptake of symptomatic patients should be 
maintained. Future research should indicate the best way of providing genetic counseling 
to this patient group, with regard to a balanced time/cost and uptake rate.

If the current regional approach would be continued, changing the composition of the 
counseling team could be one way to reduce the cost of group counseling, which would 
help justify this approach.8,16 The main requirement for the professionals is to be able to 
deal with groups of patients instead of individual patients, and to have sufficient knowledge 
of the genetic disease for which the group is being counselled. To reach these aims, various 
combinations of a social worker, a resident and a genetic counselor, under the supervision 
of a distant clinical geneticist and a cardiologist could be possible.8

 Apart from the reasons of efficiency and costs, the ideal group size with a view to 
psychological patient outcomes and optimal group interaction should be determined 
before possible further implementation. We included groups from 3 to 13 patients, 
and found no differences regarding psychological outcomes and satisfaction for smaller 
(<7 patients) or larger (≥7 patients) group sizes. Obviously, larger groups are more efficient 
due to the economies of scale. Groups of about eight patients were regarded as optimal 
by the genetic professionals involved, taking into account the beforementioned purposes. 
However, amongst the limited publications available on group genetic counseling, there 
are no reports about what is regarded as the ideal group size for group genetic counseling. 
Moreover, it seems unreasonable to aim for any extensive group interaction in our setting 
of a single group session, in which the participants do not know each other. In this respect, 
our one-off group counseling sessions are different from those reported in other medical 
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disciplines which mostly concern multiple consecutive group sessions for chronically ill 
patients.17-21 In these multiple sessions, interaction and peer support can develop in the 
course of time. Although genetic and familial aspects were not discussed extensively during 
our single group sessions, the patients’ exchange of experiences on their medical history 
and treatment did suggest a potentially positive role for group counseling in cardiologic 
care. However, the advantages of providing more information for patients by attending a 
group instead of an individual session also applies to our setting, and assessing the optimal 
interactive circumstances in our specific genetic setting could be an aspect of further 
research into our group approach.

Finally, an important aspect to consider, if group counseling is to be implemented, is 
to which patient/disease groups or type of patients it should be offered. Several reports 
on oncogenetic group counseling sessions for combined symptomatic/presymptomatic 
breast and ovarian cancer patients showed successful patient outcomes.22-24 One report 
exists on group prenatal counseling, but to our knowledge, experiences with other 
patient groups have not been reported thus far.25 Besides playing a role in the counseling 
of these ‘conventional’ patient categories, a possible role could be considered for group 
counseling associated with the new diagnostic technologies. When recontacting former 
patients becomes part of standard care, group sessions at the UMC might be used as one 
of the approaches for informing several patients at the same time about new and relevant 
knowledge for their genetic disease or on their previous genetic testing. Group counseling 
could also be used in pre-test counseling for population screening related to pregnancy, 
such as expanded preconception screening and non-invasive prenatal testing (NIPT). The 
use of next generation sequencing in these situations necessitates relatively extensive and 
skilled counseling of couples/patients.

Telegenetics applications and online counseling
From the perspectives of patients, society, and management, it seems justified to 
implement online counseling – or more generally, telegenetics applications – in regular 
patient care. Mainstreaming clinical genetics is a topical issue for genetic professional’s 
organizations.26,27 Telegenetics could make a valuable contribution to effective and efficient 
mainstreaming, not only in regular direct patient-counselor interactions, but also in indirect 
patient care, in communication between health care professionals for various purposes 
by offering easy access and widely available contact options. Our studies revealed rather 
hesitant and negative attitudes and opinions among involved counselors, but they may 
have different opinions about telemedicine to support interprofessional communication.

The literature mentions some general steps in the implementation of innovations, 
and various factors influencing the success and professionals’ and patients’ levels of 
acceptance.28-32 These should all be applied and taken into account when implementing 
online counseling, including introducing the innovation gradually; setting up consecutive 
phases of orientation (creating awareness, interest, and involvement), insight 
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(understanding of the innovation), acceptance (positive attitude, motivation/intention to 
change), change (applying in practice), and preservation (integration of the innovation in 
routines).28 In every phase, influencing factors – either stimulating or hindering – may be 
related to individual professionals (e.g. their skills, attitudes, norms and values), the social 
context (e.g. attitude and behavior of colleagues and patients, opinions of leaders and key 
figures) or organizational context (e.g. logistics, policies, task distribution), or the economic 
and legal context (e.g. reimbursement, regulations).28

Furthermore, the psychological Theory of Planned Behavior, the Innovation Diffusion 
Theory, and the Technology Acceptance Model, agree that various factors, including 
attitude, perceived usefulness, ease of use, and perceived subjective norm all play a part 
in professionals’ acceptance of telemedicine.29,31-33 Moreover, the theoretical domains 
framework identifies 14 domains, which also cover the factors stated by these theories, that 
are of importance in regulating or changing the behavior of health care professionals.34,35 
However, this framework does not indicate the causal processes that explain how the 
factors or constructs in the various domains influence the regulation or change of behaviors. 
Based on the above theories, having and/or gaining experience is likely to contribute to a 
positive change in opinion, provided that the right conditions are met, and recognizing its 
usefulness (which is partly being influenced by perceived ease of use) is a major factor in 
the adoption of telemedicine applications.28,29,31,32 Moreover, acceptance can be facilitated 
by identifying and actively involving those professionals who particularly like to adopt the 
new technology, by establishing a social network, and by providing adequate resources 
and training of skills.28,29,32 Finally, according to Kuo et al, it helps to use different strategies 
for experienced and inexperienced professionals to effect such a change.36 All these above 
factors could provide the basis for drawing genetics professionals over the line to accept 
online counseling as part of regular clinical genetic practice.

In line with the above, creating support amongst professionals at the institutional, 
national and international level, and ensuring its utility and ease of use are needed for a 
successful implementation of online counseling, in addition to guaranteeing the quality of 
care provision, and removing practical barriers.28-33,36 One way to create support could be 
to make online counseling part of the genetic professional standard in general, thereby 
making it more normal, and creating more acceptance. This could, for example, be done by 
making telegenetics a specific spear point of the European Society of Human Genetics, e.g. 
by giving it a more pronounced role at the yearly international conference, by organizing 
dedicated meetings of the ESHG Professional and Public Policy Committee aiming at 
establishing guidelines, or by establishing an ESHG working group. The results of our 
European telegenetics survey, together with our experience in organizing seminars at ESHG 
meetings, showed that professionals are interested in learning more about telegenetics 
and in attending meetings or participating in a working group. Initiatives at the national 
level might also be beneficial in this respect.37 By exchanging experiences and research 
outcomes, the best ways for providing online genetic care regarding quality of care, 
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patient- and provider friendliness, and the most suitable patient groups could be identified 
most effectively and efficiently. It is desirable to perform this under the umbrella of the 
Dutch professional organization VKGN, with representatives from each university hospital 
participating in a telegenetics working group, and possibly collaborating with commercial 
partners in the field, to facilitate optimal cooperation and exchange amongst all the Dutch 
university genetic centers.

Another important issue at the national level is that the government and health 
insurance companies need to create the proper conditions to allow for the successful 
implementation of telegenetics, for example, by supporting digitalization in health care and 
ensuring reimbursement of online consultations, preferably at the same rate as in-person 
consultations. Currently, in the Netherlands, e-health initiatives are supported by the 
government by regulations and research grants in this area.38 However, in regular patient 
care, only follow-up online sessions but no initial online sessions are being reimbursed by 
health insurance companies. This suffices for various medical disciplines that mostly need 
physical and additional investigations in their patients at first appointments, and which aim 
to apply online sessions for the follow-up and coaching of their chronically ill patients. But 
for clinical genetics, where patients are mostly seen only once or twice and counseling is 
the main activity for most patients, this arrangement does not suffice. So, reimbursement 
should also be provided for first online sessions, to make online counseling in clinical 
genetics a real added value to existing clinical genetics patient care.

Moreover, the genetics field should discuss what is a good quality of care, and if or how 
online counseling and/or other telegenetics applications could meet this standard of good 
care. According to Rantanen et al, who based their report on 56 guidelines of 29 global and 
European organizations, an ideal genetic counseling should comprise nine salient aspects 
(at least).39 If we accept these criteria as a starting point to judge online genetic counseling, 
we should assess if, and to what extent, these aspects are/could be covered by this type of 
care. Furthermore, if aspects are not or only partly covered by telegenetics application, we 
should discuss how this would affect optimal patient care. Such a discussion should also be 
conducted with patients.

From table 1 it seems that the key aspects identified are almost completely covered 
in our online and group counseling approaches. It should be noted that the key aspects 
of Rantanen et al39 address mainly the quality of counseling and to a lesser extent the 
outcomes of counseling. On the one hand, the aspects not sufficiently covered by our new 
approaches (#4 in online counseling; #6 and #9 in group counseling) can be taken into 
account when selecting patients or indications for online counseling, or other telegenetic 
services in regular care. On the other hand, when online counseling becomes part of regular 
care, and is offered alongside in-person counseling, we expect patients will also be able to 
decide for themselves whether their personal needs will be better met by online counseling 
or in-person counseling.
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Table 1. The key aspects of genetic counseling being addressed in the various innovative types of 
care, according to our research outcomes

Innovations in clinical genetic patient 
care

Key aspects of ideal genetic counseling*
Group 

counseling
Online 

counseling Recontacting

1. appropriately trained professional with understanding 
of genetics and ethical implications + + +

2. relevant and objective information + + +

3. assurance of the counselee’s understanding + + +/-

4. offering psychological support + +/- +

5. informed consent + + +

6. confidentiality of genetic information +/- # + +

7. considering familial implications + + +

8. appropriate handling of potential discrimination of 
testing

+ + +

9. assuring autonomous decision-making by the 
counselee

+/- + +

*: according to Rantanen et al, Eur J Human Genet 200839; 
# confidentiality between patients during/after counseling

Recontacting former patients
From a professional and ethical viewpoint, recontacting former patients in regular clinical 
genetics care should be considered, and it will probably be implemented in the future.40,41 
However, the shaping, scope and circumstances for this process are still unclear. One 
issue remaining from our literature review was if recontacting should become standard 
practice over the entire width of clinical genetics, or only for selected patient groups or 
circumstances (e.g. new testing options available, reclassification of mutations/variations). 
Before this question can be answered, the multiple aspects included in recontacting, e.g. 
the psychological impact for patients and their relatives, the ethical and legal preconditions, 
and the feasibility and cost of a regular recontacting system, should be assessed. This should 
preferably be done by performing pilot studies. From our systematic review it became clear 
that there is only limited experience with recontacting patients in clinical genetics thus 
far,40,42-44 although several authors from more recent papers do point to ICT technologies 
/systems as a possible way to do this systematically and efficiently.45-50 However, when 
systematically recontacting in this way is technically feasible, the questions remain if this 
would be good care (although Table 1 shows that recontacting seems to address most of 
the key aspects of counseling), if this care is necessary, what would be the most beneficial 
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approach, under what conditions and circumstances, and how patients would value this. To 
gain more insight into these aspects of recontacting, we need more empirical evidence on 
various possible approaches. One of these approaches will be the topic of a pilot study by the 
ELSI research group at the Department of Genetics at the UMCG in Groningen. Recontacting 
of former patients will be performed by using an online application with two separate 
modules: one for communication between clinicians and patients that allows for dynamic 
patient consent to recontacting; and a second for communication between laboratory- and 
clinical professionals. Patients’ evaluations concerning the above aspects will be assessed 
for two aims: (1) assessing and minimizing the psychological impact for patients of being 
recontacted, and (2) optimizing the design of the application that will be used.

Another aspect that has to be elaborated is reaching professional consensus on 
whether to recontact or not in various situations. Which patients should be recontacted 
and for which indications? It would be desirable to eventually capture these consensuses 
in guidelines, to ensure that patients at different genetic centers/services receive the 
same genetic care and to avoid confusion amongst patients and their referring physicians. 
Such guidelines should also cover the responsibilities of the laboratories in the process of 
enabling recontacting, for example, regarding the systematic tracking of reclassifications of 
mutations, and updating the clinicians of the respective patients.

METHODOLOGICAL ISSUES

Some methodological aspects of our studies are worth critical reflection. Firstly, we evaluated 
patients’ and professionals’ acceptance of group and online genetic counseling by means of 
cohort studies with pre-post comparisons instead of randomized controlled trials (RCT). This 
might have led to two types of bias in the online and group counseling studies. First, selection 
bias may have occurred because patients only participated in online or group counseling when 
they were interested, had given their explicit consent, and fulfilled all the inclusion criteria. 
Second, our study designs could have led to information bias: possibly in our online counseling 
study due to a lack of comparability between the study and control groups; and especially 
in our group counseling study because we lacked a control group. In our online counseling 
study we reduced information bias by comparing the outcomes of the online group with a 
matched control group, and by statistically adjusting for differences between these groups. 
Information bias was more likely in the studies of online counselors’ evaluations and the 
time and cost evaluations of both types of care. In our group counseling study, the costs and 
attendance rates of the comparative designs were based on estimations and in one design 
on patients’ stated preferences. Finally, in our online study, the counselors’ evaluations were 
partly based on the outcomes of the telemedicine satisfaction questionnaire, which was 
originally for measuring patient satisfaction instead of counsellors’ outcomes.
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The above selection bias could have led to more favorable outcomes in both studies, 
while the patients involved in the evaluations had at least a neutral or positive attitude 
towards these types of care. An advantage of RCTs is that the study group is compared 
to a randomized control group, but selection bias through selective participation and/or 
strict inclusion/exclusion criteria may still occur. If we aimed to replace the current regular 
genetic care provision completely by these new methods of care, our selection of patients 
would not have been representative. However, if we offer the two new types of care as an 
extension of current clinical genetic services instead of completely replacing it, selection 
bias is a limiting factor to a much lesser extent. In view of our goals, the opinions and 
outcomes of patients who are open to these new types of care are of specific importance. 
With the fast developments in this field, we think it is justified to consider these results as 
sufficient ground from the patients’ perspective for implementation of both types of care, 
despite the lack of firm evidence that could have been obtained through RCTs.

Second, the relatively small patient numbers we used was another limiting factor in both 
our patient evaluation studies, especially because our implicit expectations were that there 
would be no difference with standard genetic care. To prove statistically that the differences 
between our study groups and control group or standard of care are small (effect sizes 
<0.20), we would have needed much larger sample sizes. As an alternative, we provided 
additional information by comparing the effect sizes of outcomes between groups.

The third methodological issue concerns the questionnaire based outcomes of our 
studies. In both our group counseling and online counseling study we used questionnaires 
containing non-validated measures in addition to several validated outcome measures for 
assessing patients’ evaluations. This might have had an effect on the validity and reliability 
of our study outcomes. However, the non-validated and ad-hoc measures were only used 
for characterizing our patients groups, and as secondary outcomes. For determining the 
results of our pre-set primary outcome measures, we only used validated measures, except 
for measuring satisfaction with telemedicine. No validated Dutch questionnaire is available 
for this measure, and we therefore decided to rely on our non-validated translations and 
adaptations of the Telemedicine Satisfaction Questionnaire.51

As reported in a review article by Payne et al, many different outcome measures are 
being used for evaluating various genetic counseling outcomes.52 The psychological (PPC 
and STAI) and satisfaction (CGS) measures we used have been used before in clinical 
genetics in general, but only in a very limited way in the genetic counseling modes we 
studied.24,53-57 Consequently, there were only limited reports available to which we could 
compare our patients’ outcomes, and thus the issue of reliability and value of our study 
outcomes might play a role in this respect, too.

From our own literature search on reported patient outcomes for various modes of 
genetic counseling, and from the review by Payne et al,52 it became clear that a variety of 
measures have been applied in evaluating clinical genetic services, of which the outcomes 
could be compared to greater or lesser extent. To increase the comparability of patient 
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outcomes, and thus the validity of clinical genetic studies, it is desirable to use more 
uniform outcome measures. One measure that could be used for this purpose is the Genetic 
Counseling Outcome Scale (GCOS-24), which contains items regarding various aspects of 
patients’ outcomes from genetic counseling (e.g. satisfaction, impact and control), and it 
has already been validated in English.58 Our ELSI research group at the UMCG is currently 
working on validating this questionnaire in Dutch and on creating a reference database 
containing various patient categories in clinical genetics: this work is being done with 
colleagues from the University Medical Center Utrecht. Translations in several other 
languages are available, but have not yet been published. It would be valuable to further 
extend its validation and use in other countries and languages in a responsible way, to allow 
for more sharing of data, comparable to initiatives seen in molecular medicine.59-61 Finally, 
the recent initiatives of the ESHG Genetic Services Quality Committee for the External 
Quality Assessment (EQA) of genetic counseling services could be helpful in this respect.

FUTURE PERSPECTIVES ON CLINICAL GENETIC PATIENT CARE – 
‘CLINICAL GENETICS OF THE FUTURE’

In line with our research outcomes and the issues discussed, we can ask how clinical 
genetics (and health care in a broader sense) will look in, for example, ten years. While 
currently the preference for using online services among patients is still relatively low,14,15 
it is likely that this will increase in the near future when the younger generations become 
care consumers, because they will have long been accustomed to using all kinds of online 
applications and services.4,5 At the same time there will be more use made of WES/WGS 
techniques, putting an increasing pressure on genetic centers, particularly because many 
results are not yet well understood (and may therefore need recontacting of the patients in 
the future). So, will online services in clinical genetics and other medical specialisms be the 
order of the day in ten years’ time, and will they thus have become completely integrated 
into healthcare? And will genetic services be increasingly patient-centered, and focused 
on meeting the characteristics and wishes of the various types of patients? In this respect, 
one could think of various options for patients to choose their own ideal type of genetic 
care, e.g. whether they desire pragmatic care or personal care; or patients wanting fast and 
efficient care versus those desiring extended time when receiving care; those patients who 
have a need to share their experiences with peers or not; those desiring to get ‘complete’ 
information from a genetic professional and wanting to discuss their options versus those 
preferring to read the relevant information online for themselves and make use of online 
decision aids; and those who want to be recontacted with any new information versus 
those preferring to make their own searches for new information and who will contact the 
department if desirable. And finally, will the medical discipline of clinical genetics still exist 
in the way we know it today? Or will it be integrated into other medical disciplines?
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Given the current trends in society and health care, and the reports in the literature, this 
could all be seen in the future: we indeed foresee an ongoing increase in the digitalization 
in both direct and indirect patient care and in the role of telegenetics. In the coming years, 
the quality of applications and the extent to which they are embedded in an institution’s 
ICT systems will definitely increase, which in turn will increase convenience, flexibility 
and efficiency for both patients and professionals, and probably their satisfaction with 
its use too.62 To aid a further extension of these effects, the possibilities and options for 
patients in telegenetics applications within the various steps in the provision of patient 
care should be expanded, which will lead to a much stronger patient-oriented approach, 
tailored to an individual’s needs and wishes.63,64 By implementing ehealth more widely 
in health care it is conceivable that a model will be adopted that places the patient in a 
central position, and that creates a web of all the health care professionals, psychosocial 
support and private contacts around the patient.48,65,66 In this way, medical information can 
be efficiently transferred digitally between various contacts in the web via the patient, and 
with the patients’ consent, thus promoting patient responsibility and empowerment, and 
cooperation between professionals.66-70 In this scenario, for example, a digital referral letter 
from the general practitioner can be transferred by the patient to a genetics department, 
upon making an appointment online. Subsequently, depending on the specific indication 
for clinical genetic care, the patient should have the opportunity to have pre-counseling 
online information tailored to their specific situation,71 to complete digital family forms and 
other pre-counseling forms, to have online counseling, and/or to view online decision aids 
regarding genetic testing.72 After the genetic testing, the results could be made available 
online to the patient, depending on patients’ wishes, so that they also become available 
– via the patient – to others in the digital web, and can be discussed with other health 
professionals. Finally, patients should be given the options to save their preferences online 
regarding future recontacting, and to change these over time. A more prominent role 
for patients in their own health care is supported by various national and international 
organizations, but how far patients are really willing and capable to take this increased 
responsibility, and the possible interference with equity aspects has to be assessed more 
extensively.38,73-77

Besides these changes in the provision of patient care, we think the role of genetics 
related to other medical disciplines will change. Genetics will increasingly become an 
integrated part of some medical disciplines, and clinical geneticists and genetic counselors 
will therefore have to claim their role as content experts; they will increasingly act as a 
consulting specialist in a multidisciplinary manner.78,79 For example, a consulting role 
should be applied increasingly in cooperation with primary care givers and in regard to 
pharmacogenetics.27

Along with expanding online consumerism in general society and in health care, it 
is conceivable there will be an increase in the use of Direct-To-Consumer (DTC) testing, 
although its current use is limited, and also legally restricted.80 This may have an effect on 

Otten.indd   144 30-10-2015   10:09:15



General Discussion  |  145

9

clinical genetics services, in the sense of increasing numbers of patients seeking advice 
or more detailed explanation of their DTC test results, or it may be the other way round, 
with fewer patients actually attending genetic counseling services.81,82 In general, many DTC 
testing services do not yet meet the criteria for providing a ‘good quality of care’ as assessed 
by the society of clinical genetics professionals.83-85 As long as there are no international 
regulations, consumers will have access to various kinds of DTC tests offered by these 
companies. In the consumers’ interest, the clinical genetics profession should ensure care 
of the responsible use of such tests and of for providing post-test care of sufficient-quality. 
This could be reached by cooperation with the DTC companies in offering online decision 
aids, for example, and/or by striving for more extensive regulations covering responsible 
DTC provision, and by establishing multidisciplinary guidelines (for general practitioners, 
genetic professionals) for providing post-DTC-test-result care in regular health care.86-88 
Finally, a designated role for the genetic professionals’ societies in further shaping and 
regulating this care provision and assuring its quality is conceivable.83

However, in ten years’ time we will be able to see what the field of clinical genetics looks 
like and how far the developments described here have taken effect. In Groningen, we will 
continue our research studies into, and the implementation of, innovations in this rapidly 
changing field, to help facilitate responsible changes in clinical genetic practice.
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Supplementary figures & tables

SUPPLEMENTS TO CHAPTER 5

Glossary
CGS = Clinical Genetics Satisfaction indicator
OPD = Outpatient Department
PPC = Personal Perceived Control
STAI = State and Trait Anxiety Inventory
TSQ = Telemedicine Satisfaction Questionnaire
In-person counselling = counselling at the outpatient department; synonym: face-to-face 
counselling
Online application = the specific application in use for performance of Telegenetics
Online counselling = conducting a counselling session via a computer and webcam, including 
the use of supportive tools that are also available for in-person genetic counselling
Telemedicine = the general term used for various types of remote healthcare when medical 
information is exchanged between locations via electronic means, in order to improve a 
patient’s health.
Telegenetics = the overall term for different kinds of telemedicine facilities in use in clinical 
genetics, including synchronous and asynchronous online communication between a 
professional and patient, and between professionals.
Videoconferencing = communication between a counsellor and patient (or between 
professionals/counsellors), via a computer and webcam but without having integrated 
supportive tools in the application used.
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Supplementary Table 1. Patients’ experience with computers, internet and online counselling

Online 
patients*
Before 
counselling

Control 
patients*
Before 
counselling

Significance 
of difference 
between 
groups

Online 
patients*
After 
counselling

1. “I am always looking for new 
possibilities on my computer”

3.58 (1.18) 2.54 (1.43) <0.001

2. “I think I will do more 
communication via PC and webcam in 
the future”

3.63 (1.03) 2.10 (1.16) <0.001 3.49 (1.37)#

3. “I think I will find it annoying to use a 
computer while talking to a doctor”

2.23 (1.04) 3.34 (1.44) <0.001 1.68 (0.96)#

4. “I think the doctor will find it 
annoying to use a computer while 
talking to a patient” 

2.56 (0.94) 3.06 (0.91) <0.001 2.36 (1.01)#

* All outcomes are mean scores (SD); significant change P<0.05
# Significance of changes in item scores of online patients after their counselling session relative to beforehand: 
item 2, P=0.44; item 3, P=0.03; item 4, P=0.25
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SUPPLEMENTS TO CHAPTERS 5 AND 6

Supplementary Figures a-f. Screenshots of the online counselling application used in our 
pilot (www.myCoachconnect.com)

a.	 Both the conversation participants and disease brochure are simultaneously visible on 
screen.

1.	 Webcam images of conversation partners during online counselling session;
2.	 Notepad for counsellor (not visible to patient);
3.	 Disease brochure visible to both patient and counsellor during session;
4.	 Drawing tools

1

2

4

3
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b.	 Screenshot of notebook for patients

1.	 Webcam image of conversation partner during online counselling session; 
2.	 Notepad for counsellor (not visible to patient); 
3.	 Notebook for patients (also visible to counsellor during the session): information can 

be transferred from the counsellors’ notepad to here, and remains available to patients 
after their session. In this screenshot, an information picture, a disease brochure in PDF 
format and some written information are transferred to the patient’s notebook; 

4.	 Menu button to switch between tools (e.g. between notebook/document viewing/co-
browsing) during the counselling session.

1

2

4

3
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c.	 Screenshot of the document list for counsellors: disease brochures that can be transfer-
red to the patient’s notebook during the counselling session

1.	 Webcam image of conversation partner during online counselling session; 
2.	 Notepad for counsellor (not visible to patient); 
3.	 Document list (not visible/accessible to patients): this contains a wide variety of disease 

brochures and explanatory figures for transfer to the patient’s notebook and for use 
during the counselling session.

1

2

3
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d.	 Screenshot of the co-browsing tool, showing a patient information website, which is 
visible to both the counsellor and patient during the counselling session

1.	 Webcam image of conversation partner during online counselling session; 
2.	 Notepad for counsellor (not visible to patient); 
3.	 Internet browsing tool in the application, visible to both counsellor and patient during 

the counselling session; 
4.	 Button for saving a list of three ‘favorite’ websites.

1

2

4

3
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e.	 Screenshot of the landing page of the myCoachconnect platform (in Dutch), containing 
information and an instruction movie for the patient about the online counselling pro-
cess

f.	 Screenshot of the management side of the myCoachconnect platform, showing the 
patient registration screen for commencing the online counselling process
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SUPPLEMENTS TO CHAPTER 6

Supplementary figure 1: Original English version of the Telemedicine Satisfaction 
Questionnaire by Yip et al*, with item 7 being removed in our Dutch version

1. I can easily talk to my health-care provider
2. I can hear my health-care provider clearly
3. My health-care provider is able to understand my health-care condition
4. I can see my health-care provider as if we met in person
5. I do not need assistance while using the system
6. I feel comfortable communicating with my health-care provider
7. I think the health-care provided via telemedicine is consistent
8. I obtain better access to health-care services by use of telemedicine
9. Telemedicine saves me time travelling to hospital or a specialist clinic
10. I do receive adequate attention
11. Telemedicine provides for my health-care need
12. I find telemedicine an acceptable way to receive health-care services
13. I will use telemedicine services again
14. Overall, I am satisfied with the quality of service being provided via telemedicine

* Yip MP, Chang AM, Chan J, MacKenzie AE: Development of the telemedicine satisfaction 
questionnaire to evaluate patient satisfaction with telemedicine: a preliminary study. J Telemed 
Telecare 2003;9:46-50.
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Nederlandse samenvatting 
Klinische genetica is het medisch specialisme dat zich primair richt op het beantwoorden 
van patiëntenvragen die te maken hebben met erfelijkheid. Dit gebeurt in de vorm van 
het uitvoeren van genetische counseling en DNA tests. Een genetische counseling bevat 
verschillende kernaspecten, zoals het bespreken van relevante informatie, nagaan van 
implicaties voor familieleden, bieden van psychologische steun, objectiviteit en geïnfor-
meerde toestemming (“informed consent”). Ondanks dat er kleine individuele verschillen 
kunnen zijn, bestaat er zowel nationaal als internationaal grotendeels overeenstemming 
over de inhoud van een counseling. Een regulier counselingsgesprek vindt plaats tussen een 
counselor en een patiënt met één of meerdere begeleidende familieleden en/of partner, 
op de polikliniek van een academisch ziekenhuis of in een regionaal ziekenhuis waar de 
counselors vanuit het academisch ziekenhuis spreekuur houden. Deze manier van coun-
selen is door de tijd heen constant gebleven.

In de afgelopen jaren is de samenleving echter veranderd: we leven steeds meer in 
een gedigitaliseerde wereld. Het online regelen van zaken en doen van aankopen, en het 
onderhouden van sociale contacten online is heel normaal geworden. De digitalisering 
neemt ook toe in de gezondheidszorg, bijvoorbeeld in de vorm van online beschikbaarheid 
van informatie over allerlei aandoeningen, het online maken van afspraken, en de invoer van 
digitale patiënten dossiers. Binnen de genetica zijn er daarnaast, door de voortschrijdende 
ontwikkelingen in de techniek, steeds meer en uitgebreidere mogelijkheden ontstaan voor 
het doen van erfelijkheidsonderzoek, en komen er mede daardoor steeds meer mensen 
in aanmerking voor erfelijkheidsvoorlichting en -onderzoek. Tegelijkertijd kan door 
economische beperkingen het aantal klinisch genetische counselors niet in dezelfde mate 
toenemen als het aantal patiënten dat wordt verwezen voor erfelijkheidsvoorlichting.

De huidige tijd vraagt om nieuwe manieren van erfelijkheidsvoorlichting en de organisatie 
daarvan, om aan de eisen/wensen van deze tijd te voldoen en om de zorgverlening op een 
efficiëntere manier te laten verlopen. In dit proefschrift worden verschillende manieren 
beschreven om deze innovatieve zorg vorm te geven, waarbij evaluaties plaatsvinden 
vanuit het perspectief van de patiënt, de zorgverlener, en het management van de afdeling 
genetica.

In hoofdstuk twee worden de resultaten beschreven van het onderzoek waarbij erfelijk-
heidsvoorlichting werd gegeven aan groepen patiënten met een hartspierziekte in regionale 
ziekenhuizen in Noord-Nederland. Deze groepsvoorlichting vormde een alternatief voor 
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erfelijkheidsvoorlichting aan individuele patiënten in het UMCG. 13 groepsvoorlichting 
sessies werden gehouden in 8 verschillende ziekenhuizen, waaraan in totaal 82 patiënten 
en hun partners/familieleden deelnamen. Bij het onderzoek werden de patiënttevre-
denheid met dit type zorg en de psychologische uitkomsten van de patiënten gemeten. 
Patiënten gaven aan tevreden te zijn met de geleverde zorg, en een antwoord te hebben 
gekregen op hun vragen. De psychologische uitkomsten van de patiënten, op het gebied 
van ervaren angst en controle over hun situatie, waren vergelijkbaar met eerdere studies 
betreffende groeps- en individuele voorlichting over erfelijke kanker. Ook de betrokken 
cardiologen en verpleegkundigen van de deelnemende ziekenhuizen waren tevreden, 
terwijl de klinisch genetische medewerkers minder tevreden waren door de grote tijdsin-
vestering en beperkte groepsinteractie tijdens de sessies. De patiënten resultaten toonden 
aan dat dit een acceptabel alternatief is voor individuele counseling in het UMCG, maar de 
meest optimale vormgeving waarbij ook het perspectief van de zorgverlener wordt meege-
nomen, moet nog worden vastgesteld.

Hoofdstuk drie beschrijft de economische analyse van deze manier van groepsvoorlich-
ting in regionale ziekenhuizen wat betreft patiënten deelname en het percentage geteste 
patiënten, en de hieruit voortvloeiende gezondheidswinst. Hierbij wordt vergeleken met 
de gebruikelijke manier van individuele counseling en enkele alternatieve scenario’s voor 
het geven van groepscounseling, namelijk groepscounseling in het UMCG en individuele 
counseling in de regionale ziekenhuizen. De analyse toonde aan dat aanzienlijk meer pati-
enten zijn bereikt met de groepsvoorlichting in regionale ziekenhuizen, dan het aantal 
patiënten dan in de voorafgaande jaren door deze ziekenhuizen naar het UMCG werd 
verwezen. Daarnaast zijn de kostenverschillen van de verschillende scenario’s relatief klein, 
waarbij regionale individuele counseling het voorkeursscenario is vanuit patiënten- en 
maatschappelijk perspectief, en groepscounseling in het UMCG de voorkeur heeft vanuit 
het zorgverleners perspectief. Al met al zou groepscounseling een goede aanvulling op 
de huidige klinisch genetische zorgverlening zijn, maar verdient de teamsamenstelling, de 
lokatie van de sessies en de optimale groepsgrootte nog een nadere overweging.

In hoofdstuk vier worden de uitkomsten beschreven van een online enquête onder Euro-
pese professionals die werkzaam zijn binnen de genetica om een impressie te krijgen van de 
huidige stand van zaken betreffende de beschikbaarheid en het gebruik van verschillende 
online toepassingen in de kliniek. De belangrijkste punten die hierbij naar voren komen zijn 
dat Telemedicine toepassingen slechts beperkt beschikbaar zijn, en in nog beperktere mate 
worden gebruikt in een groot aantal Europese landen; iedere Telemedicine applicatie wordt 
gebruikt voor verschillende doeleinden; en samenwerking, scholing en richtlijnen zouden 
van waarde kunnen zijn bij het succesvol uitbreiden van het gebruik van telegenetics. De 
drie voornaamste vormen van barrières voor het gebruik ervan, die door de respondenten 
– die over het algemeen zelf geen ervaring met telegenetics hadden – werden genoemd, 
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zijn een ervaren gebrek aan geschiktheid en noodzaak, praktische beperkingen en een 
gebrek aan professionele ondersteuning en kennis. Dit kan erop wijzen dat de mogelijk-
heden van telegenetics tot dusver grotendeels niet worden gezien, en dus niet gebruikt. 
Wij concluderen uit de enquête dat er voldoende grond is om het gebruik van telegenetics 
binnen Europa uit te breiden, zowel in de directe als in de indirecte patiëntenzorg. Om dit te 
bereiken moeten de ervaren barrières op het gebied van praktische uitvoer en regelgeving 
worden opgelost, en dient bewustwording te worden gecreëerd onder genetische profes-
sionals, over de mogelijkheden en mogelijke voordelen van telegenetics.

Hoofdstuk vijf beschrijft de resultaten van een onderzoek over het geven van online erfe-
lijkheidsvoorlichting via een webcam aan niet-aangedane patiënten. De patiënten zitten 
hierbij thuis achter de computer en dienen vooraf verschillende voorbereidingen te treffen. 
Het betreft patiënten bij wie in de familie een erfelijke hartziekte of erfelijke kanker voor-
komt, en paren waarbij met spoed erfelijkheidsvoorlichting tijdens de zwangerschap 
plaatsvindt. Genetische counseling vindt plaats via een online platform, waarbij naast het 
webcam beeld verschillende ondersteunende opties beschikbaar zijn tijdens de counseling. 
De patiënten uitkomsten tonen dat de patiënten die online counseling ondergaan tevreden 
zijn en dat de mate van verandering van hun ervaren controle en angst, na counseling 
ten opzichte van ervoor, gemiddeld gelijk is aan die van patiënten die de reguliere manier 
van counseling op de polikliniek ondergaan. De evaluatie toont aan dat deze manier van 
online zorgverlening bij de patiënt thuis uitvoerbaar is, en dat de verminderde reistijd en 
het worden gecounseld in een vertrouwde omgeving worden gezien als de grootste voor-
delen door patiënten.

Hoofdstuk zes beschrijft het zorgverleners perspectief op onze manier van online coun-
selen, en laat de kosten en tijdsanalyse voor deze online counseling op onze afdeling 
klinische genetica zien. De tien counselors die de online counselingen uitvoerden vinden de 
huidige online applicatie kwalitatief onvoldoende voor gebruik in de reguliere zorg, vooral 
door de technische kenmerken, en suboptimale werking van de applicatie en het relatieve 
gebrek aan persoonlijk contact. Aan de andere kant geeft deze manier van counselen hen 
meer flexibiliteit in hun werk, leid het voor hen tot vermindering van reistijd, en geeft het 
hen de mogelijkheid om familieonderzoek bij familieleden verspreid over heel Nederland 
te monitoren. De tijd en kosten analyse laat zien dat deze vorm van counseling minder 
tijd en kosten met zich mee brengt dan de reguliere manier van counselen op de polikli-
niek. Echter, de implementatie van deze specifieke toepassing van online counseling in de 
reguliere zorg zal extra kosten met zich meebrengen in de vorm van abonnementen en 
technische ondersteuning. Al met al kan online counseling redelijkerwijs worden aange-
boden als een uitbreiding van het huidige spectrum aan klinisch genetische zorg aan die 
groep van patiënten die de juiste faciliteiten hiervoor heeft, en die open staat voor deze 
zorgvorm. De technische problemen leiden er echter toe dat dit nog niet als volwaardig 
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alternatief kan worden gezien voor reguliere counseling, en dat op dit vlak verbeteringen 
en veranderingen nodig zijn voordat de applicatie op grotere schaal in de reguliere zorg kan 
worden toegepast.

In hoofdstuk zeven wordt een systematisch literatuuronderzoek beschreven waarin 61 gepu-
bliceerde artikelen tot 1 september 2014 zijn opgenomen, geselecteerd uit 1428 hits in vier 
medische literatuur databases. De artikelen werden geïncludeerd als ze betrekking hadden 
op het opnieuw contact opnemen met oud-patiënten in de klinische genetica in het licht 
van de nieuwe technische diagnostische mogelijkheden en de ethische, juridische, sociale 
en praktische aspecten die hiermee samenhangen. Ons review laat zien dat de meeste 
auteurs het hercontacteren ethisch wenselijk vinden, maar dat zij praktische bezwaren als 
de grootste barrières zien hierbij. Verschillende oplossingen voor deze  barrières worden 
in de literatuur aangedragen, maar tot nu toe is er weinig wetenschappelijk bewijs met 
betrekking tot het uitvoeren van hercontacteren in de praktijk, bijvoorbeeld over de 
voorkeursmethode van hercontacteren, en meningen en effecten ervan op patiënten. 
Uitvoerende studies laten zien dat de meeste patiënten hercontacteren waarderen voor 
verschillende indicaties en termijnen sinds hun genetische counseling. Wij concluderen dat 
het een belangrijke volgende stap is om professionele overeenstemming te bereiken en 
meer bewijs te krijgen op basis van praktische studies, over de specifieke situaties waarin 
hercontacteren als goede zorg wordt gezien. De optimale manier van hercontacteren, 
zowel vanuit patiënten als professionals perspectief, dient te worden bepaald, waarbij o.a. 
rekening moet worden gehouden met de psychologische impact, de ethische en juridische 
voorwaarden, de mogelijkheid van dynamische toestemming, en de uitvoerbaarheid en 
kosten van het hercontactering systeem. Het gebruik van een online toepassing om aan 
een aantal van deze gestelde voorwaarden te voldoen kan een goede vervolg stap zijn in 
het onderzoek naar de invoering van hercontactering in de klinisch genetische praktijk.
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Dankwoord  
Na een tijd van hard werken is het eindresultaat van mijn onderzoek nu daar: mijn proef-
schrift! De weg naar dit einddoel toe heeft heel wat hobbels gekend, maar ook vele mooie, 
uitdagende, en leerzame momenten. Die hoefde ik gelukkig niet allemaal alleen te ervaren; 
er waren heel veel ondersteunende, deskundige en lieve mensen om mij heen. Op deze 
plek wil ik iedereen bedanken die – op welke manier dan ook – heeft bijgedragen aan het 
tot stand komen van mijn proefschrift. Hoewel ik me ervan bewust ben dat het onmogelijk 
is om iedereen in dit dankwoord persoonlijk te benoemen, wil ik dit hieronder toch voor 
een deel van de mensen doen.

Ten eerste wil ik alle patiënten bedanken die hebben meegewerkt aan de onderzoeks-
projecten die staan beschreven in dit proefschrift. Zonder hen zou er niets te beschrijven 
zijn geweest en zou er nu dus ook geen proefschrift zijn.

Mijn promotoren en copromotor wil ik heel hartelijk danken voor hun begeleiding:
Prof. dr. Van Langen: Beste Irene, bedankt voor de kans die je me hebt gegeven om te 
laten zien wat ik kon op het gebied van onderzoek, en het promotietraject dat daaruit 
is voortgekomen. Bedankt ook voor je enthousiasme, je optimisme en vertrouwen, en 
het feit dat je me hebt geïntroduceerd en begeleid op het onbekende pad van de ehealth 
innovaties. Ook wil ik je bedanken voor de kansen die je me hebt gegeven om mezelf te 
ontwikkelen op zowel professioneel als persoonlijk vlak, en het vertrouwen dat je me bent 
blijven geven nadat ik besloot om mijn toekomst buiten de klinische genetica voort te 
zetten.
Prof. dr. Ranchor: Beste Adelita, dank voor je deskundige en prettige begeleiding en het 
vertrouwen in mijn kunnen, dat je steeds weer liet blijken. Daarnaast dank ik je voor je hulp 
en je geduld met betrekking tot mijn relatief beperkte statistische kennis en vaardigheden. 
Des te meer bewonder ik jouw kennis op dat gebied, en daarnaast je professionele en 
gestructureerde manier van werken.
Dr. Birnie: Beste Erwin, dank voor je kritische en gedetailleerde blik die me steeds op een 
andere manier naar mijn artikelen liet kijken, en zorgde voor structuur en overzicht in 
de soms wat chaotische verhaallijnen van mijn hand. We hebben vele uren besteed aan 
telefonisch overleg-op-afstand, en hebben een lange lijst van emails en smsjes achter de 
rug, maar onze soms urenlange ‘in-person’ overleggen in ‘onze’ treincoupé bij Eriba zijn me 
het meest bijgebleven, en waren voor mij heel prettig en waardevol.

Otten.indd   165 30-10-2015   10:09:18



166  |  Chapter 10

De beoordelingscommissie bestaande uit prof. dr. Bonsel, prof. dr. Smets en prof. dr. Sijmons: 
Dank voor het beschikbaar stellen van uw tijd en expertise bij het beoordelen van mijn 
proefschrift.

Leden van de ELSI onderzoeksgroep, in het bijzonder:
Dr. Plantinga: Beste Mirjam, dank voor de prettige samenwerking tijdens ons duty-review 
project, en ook daarbuiten bij de andere werkzaamheden waarin we hebben samenwerkt.
Prof. dr. Lucassen: Dear Anneke, bedankt voor je bijdrage aan mijn papers, en het omzetten 
van mijn onbegrijpelijke en lange Engelse zinnen in correcte en makkelijk leesbare versies. 
Wat leuk dat je er op deze feestelijke dag bij bent, en je vanuit de corona jouw kritische blik 
op dit proefschrift met me zult delen.
Tanya: waar mijn onderzoek ophoudt gaat jouw onderzoek verder; ik wens je daarmee heel 
veel succes!

Editors van de afdeling genetica, Jackie Senior en Kate Mc Intyre: thanks to your corrections 
the quality of my thesis has definitely increased. Thank you!

Alle betrokken cardiologen, hartfalen verpleegkundigen en secretaresses van de afdelin gen 
cardiologie van het Lucas Ziekenhuis Winschoten, Delfzicht Ziekenhuis Delfzijl, Refaja 
Ziekenhuis Stadskanaal, Martini Ziekenhuis Groningen, Bethesda Ziekenhuis Hoogeveen, 
Diaconessenhuis Meppel, Scheper Ziekenhuis Emmen, en Röpke Zweers Ziekenhuis Harden-
berg: bedankt voor jullie vertrouwen in het project ‘groepscounseling voor patiënten met 
cardiomyopathie’, en voor jullie medewerking en gastvrijheid hierbij. Ik heb genoten van de 
samenwerking met jullie, en van het kijkje in de praktijk van de verschillende ziekenhuizen 
dat ik op deze manier heb gekregen.

Het groepscounseling team:
Maatschappelijk werkster bij de afdeling klinische genetica UMCG, en mijn partner bij het 
uitvoeren van de groepsconsulten, Jo Jacobs; dank voor de fijne samenwerking bij alle 
groepsconsulten, we vormden een goed team! Ik kijk terug op een hele leuke en leerzame 
tijd met je, tijdens onze ‘tournee’ door het noorden.
Klinisch geneticus en mede-auteur, Peter (vT), en genetisch consulenten Rina, Sandra en 
Wilma; dank voor jullie aandeel in het project door jullie hulp bij de het uitvoeren van de 
consulten.

Leden van het online counseling projectteam:
Jack van Gils, eigenaar van het online platform myCoachconnect: dank voor je grote inzet 
tijdens en ook nog na de afronding van het pilot project, en voor de fijne samenwerking. 
Door onze samenwerking heb ik veel geleerd over aspecten van de gezondheidszorg waar 
ik voorafgaand aan de pilot totaal geen kaas van gegeten had.
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Theo van der Meer, partner bij bureau De Praktijk: dank voor je bijdrage aan het project; 
het was voor mij erg leerzaam om inzicht te krijgen in de zorgprocessen binnen onze sectie 
klinische genetica en in het hiermee samenhangende “verandermanagement”.
Hayo Schultink en Mentje Dijkstra; ik wil jullie hartelijk danken voor jullie financiëel-
administratieve bijdrage aan dit onderzoeksproject.
De betrokken counselors Hendrika, Margot, Marno, Marijke, Natasja, Katelijne, Peter (vdA), 
Rein, Sandra en Wilma, case managers Marthine en Annette, en alle secretaresses bij de 
uitvoer van de online consulten tijdens de pilot: Dank dat jullie wilden meedoen aan dit 
project, ondanks jullie bedenkingen, het soms moeizame verloop van de consulten, en het 
extra werk dat dit voor jullie met zich meebracht.

Studenten Hester, Lotte, Roos (tC) en Roos (Z): Jullie hebben mij de afgelopen jaren voor 
kortere of langere tijd praktisch ondersteund bij de uitvoering van mijn onderzoeks-
projecten; jullie zorgden voor een welkome verlichting van mijn taken, wat ik erg heb 
gewaardeerd.

Alle arts-assistenten, klinisch genetici en genetisch consulenten waarmee ik de afgelopen 
jaren heb samengewerkt op de afdeling klinische genetica van het UMCG: Ik heb met plezier 
met jullie gewerkt, en me echt thuis gevoeld op de afdeling. Dank voor de fijne en leerzame 
tijd die ik mede dankzij jullie op de afdeling heb gehad.

Alle medewerkers van de zorgadministratie en van het algemeen secretariaat van de afde-
ling genetica: dank voor de onmisbare praktische ondersteuning die jullie mij de afgelopen 
jaren hebben gegeven. En daarnaast, Marthine, dank voor je welkome emotionele onder-
steuning!

Mijn collega’s van Eurocat: dank voor de hartelijke manier waarop jullie mij het afgelopen 
jaar in jullie team hebben opgenomen; in eerste instantie zelfs zonder dat ik voor Eurocat 
werkte! Ik ga jullie gezelligheid missen.

Mijn mentor binnen de afdeling genetica, Irma Knol: bedankt voor je begeleiding, en je luis-
terend oor bij zowel mijn positieve als negatieve ervaringen op onderzoeks-, opleidings-, en 
privé gebied. Je herinnerde me er steeds weer aan dat ik vooral mezelf niet moest vergeten 
in alle drukte. Langzamerhand besefte ik steeds meer hoe belangrijk dit is.

Mijn lieve collega’s, kamergenootjes en steun-en-toeverlaten op de afdeling; Maaike, 
Marleen en Yvonne: Hoevaak heb ik jullie de afgelopen jaren wel niet om raad gevraagd 
en m’n hart bij jullie gelucht? Dank voor jullie steeds weer geduldig luisterende oren, en 
voor de leuke en gezellige momenten die we tijdens en buiten ons werk samen hebben 
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meegemaakt. En Yvonne, wat fijn dat jij vandaag als één van mijn paranimfen naast me wilt 
staan. Dank!

Mijn coach van het Wenckebach instituut, Egbert Knol: in 2010 kwam ik voor het eerst bij 
je met een lichte weerstand, maar dat gevoel verdween al snel. Ik heb erg veel gehad aan 
de vele gesprekken die we de afgelopen jaren hebben gevoerd. Als ik het even moeilijk had 
liet jij mij de positieve aspecten van de situatie en mijn eigen kwaliteiten weer inzien, en 
gaf me weer vertrouwen in mezelf. Bedankt voor alles wat je de afgelopen jaren voor me 
hebt gedaan.

Mijn lieve vriendinnen die al van kleins af aan, of in de loop van mijn leven om mij heen 
zijn komen te staan: Judith, Karin, Manda, Patricia, Wendy, Janneke, Joke, Klasien, Mariska, 
Marjolijn, Wendy, Sandra, en de “Bali-meiden” Annemiek, Esther, Eva, Silke en Sophie. Wat 
is het leven zonder vriendschap? Jullie maken mijn leven zoveel waardevoller en leuker! 
Dank voor jullie begrip, steun en gezelligheid in de afgelopen hectische periode.

En ten slotte mijn lieve familie:
Papa en mama: Jullie zijn mijn basis, bij jullie kan ik altijd terecht, jullie staan achter mijn 
beslissingen, zijn trots op mij, en zullen me steunen wat ik ook doe en zal gaan doen in de 
toekomst. Wat fijn dat ik daarop kan vertrouwen. Ik hou van jullie en had me geen fijnere 
ouders kunnen wensen.
Inge en Rob, en mijn allerliefste, mooie neefje Cas: Inge, je bent er altijd voor me, en ook 
vandaag sta je als paranimf dichtbij me. Dankjewel! Ik ben trots op mijn “kleine zusje” en 
vind het fijn om te zien hoe gelukkig Rob, en sinds afgelopen zomer ook Cas, jou maken. 
Ik geniet van mijn nieuwe rol als tante; een hele fijne manier om de vrijgekomen tijd na de 
afronding van mijn promotie onderzoek in te vullen; de timing was (bijna) perfect!
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