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Abstract Western health care systems are facing today
increasing movement of genetic knowledge from research
labs into clinical practice. This paper reports the results of a
survey that addressed the confidence of primary care
physicians in their ability to carry out basic medical genetic
tasks. The survey was conducted in five countries (France,
Germany, The Netherlands, Sweden and the UK). Stratified
random samples were drawn from primary care physicians
in the five countries representing a sampling frame of
139,579 physicians. Stepwise binary logistic regression
procedures were performed to identify the predictor
variables for self-reported confidence. Three thousand six
hundred eighty-six physicians participated and filled out a
self-administered questionnaire. The margin of error for

I. Nippert (B<))

Frauengesundheitsforschung/Institut fiir Humangenetik,
Universitédtsklinikum Miinster,

Niels- Stensen-Str. 14,

48149 Minster, Germany

e-mail: nippert@uni-muenster.de

H. J. Harris - K. Challen * R. Harris
GenEd Coordinating Centre, University of Manchester,
Manchester, UK

C. Julian-Reynier
INSERM, UMR379, Institut Paoli-Calmettes,
Marseille, France

U. Kiristoffersson
Department of Clinical Genetics, University Hospital,
Lund, Sweden

L. P. ten Kate

Department of Clinical Genetics, EMGO Institute,
VU University Medical Centre,

Amsterdam, The Netherlands

accurate representation of each group of European general
practitioners and specialists in the total sample is 2.9% for
GP, 2.8% for obstetricians/gynaecologists (OB/GYN) and
for paediatricians (PAED) 2.6% (95% confidence level).
Confidence in their ability to carry out basic medical
genetic tasks is low among participating primary care
physicians: 44.2% are not confident, 36.5% somewhat
confident, confident or very confident are 19.3%. In each
country, those confident/very confident represent less than
33% of the participating physicians. Primary care physi-
cians who report the lowest levels of confidence prove to be
those least exposed to medical genetics information and
training. Although there are significant differences in the
way in which professional education is organised and
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practice is regulated across European countries, there is a
need for a coordinated European effort to improve primary
care physicians’ background in medical genetics.

Keywords Genetic education - Genetic services - Primary
care

Introduction

The last two decades have seen unprecedented advances in
the understanding of human genetics and of genetic
influence on people’s susceptibility to disease. This
development strongly affects the practice of medicine.
Western health care systems are facing today increasing
movement of genetic knowledge from research labs into
clinical practice (Nuffield Trust 2000).

However, the number of health professionals trained in
medical genetics has not kept pace with the increase of
genetic discovery and the demand for genetic services and
genetic counselling (Harris 1997). Consequently, as genetic
testing moves into the mainstream of health care, genetic
tests will be increasingly administered by physicians with
only limited or no training in genetics at all (Holtzman and
Watson 1997). Irrespective of the speed with which genetic
technologies become part of health care provision in
Europe, the need for genetically informed health profes-
sionals is expected to rise.

Inadequate knowledge, skills and attitudes in medical
genetics seem to be a universal problem of primary health
care. In the US, the UK, The Netherlands and Switzerland,
primary care physicians were found to be lacking adequate
knowledge to deal appropriately with basic medical genetic
problems of their patients (Suther and Goodson 2003).
Studies in Canada have shown that primary care providers
including general practitioners, obstetricians/gynaecologists
and paediatricians have limited knowledge of genetics
(Hunter et al. 1998; Bottorff et al. 2005). Primary care
practitioners often do not interpret results of genetic tests
ordered by them correctly and are poorly prepared to explain
test results adequately (Baars et al. 2005). Many are unaware
of the ethical, legal and psychosocial implications that may
ensue and are not in compliance with ethical and clinical
guidelines for genetic testing, especially with respect to
informed consent and indications for testing (Geller 1999).

In the UK, the “Confidential Enquiry into Counselling
for Genetic Disorders by Non-Geneticists (CEGEN)”
(Harris and Harris 1999; Modell et al. 2000) showed that
non-genetics medical specialists attach much greater im-
portance to the clinical management of the immediate
patient than to genetic counselling, screening and diagnosis
designed to avoid future genetic problems in patients or
their relatives.
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Genetically educated and informed primary care physi-
cians will provide better health care services and improve
the quality and selectivity of referrals to geneticists (Harris
1994). One of the recommendations of the study “Concerted
Action on Genetic Services in Europe (CAGSE)” on the
situation of genetic counselling and genetic testing in 31
European countries was to promote education and training
programmes for non-genetics health care professionals at a
European level (Challen et al. 2005). European patient
organisations have also identified improvement of non-
genetics health professionals’ education in genetics as a
priority (Smit et al. 1996).

Objectives and methods

The study “Genetic education, Improving non-genetics
health professionals’ understanding of genetic testing
(GenEd)”' from which results are presented here is the
first European study to address the problem of confidence
of non-genetics primary health care professionals and their
potential deficiencies in genetics. Five European Union
member states: France, Germany, The Netherlands, Sweden
and the United Kingdom participated in the GenEd study
from 2002 to 2005. Together, these countries comprise
more than 230 million people. The GenEd survey being
part of the larger GenEd study was conducted in early
2005.

In each country, those non-genetics primary care physi-
cians were identified who act as the main referrers to genetic
services. These were obstetricians/gynaecologists, paediatri-
cians and general practitioners. Representatives from the
primary care physicians’ professional organisations in the
participating countries were consulted and their cooperation in
conducting the survey secured. To ensure that consumer
issues in genetic testing were adequately addressed in the
survey, representatives from European patient organisations
(Genetic Alliance UK, United Kingdom and Vereninging
Samenwerkende Ouder-en Patiéntenorganisaties, The
Netherlands) were consulted.

So far, several articles describing in depth sampling,
methodology and response rates, presenting results from
other parts of the survey, have been published (Challen et
al. 2005; Calefato et al. 2008; Julian-Reynier et al. 2008;
Benjamin et al. 2009; Plass et al. 2009). One of the major
objectives of the GenEd survey was to address the
confidence of primary care physicians in their ability to
carry out basic medical genetic tasks. The data presented
here as Part 1 focus on the confidence of European primary
care physicians’ as a total group. In Part 2, which will

! The study was funded by the EU Program FP5 Contract QLG4-
CT2001-30216.
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follow after this publication, differences among participating
countries will be presented.

Sampling

Random samples of general practitioners, obstetricians/
gynaecologists and paediatricians were drawn in each of the
five participating countries, representing a total sampling
frame of 139,579 physicians. Stratified sampling was used
to generate—as best as possible—equal/similar numbers of
physicians from each country and among general practi-
tioners, obstetricians/gynaecologists and paediatricians.
This approach minimizes the statistical influence of
different country sample sizes within the total group and
allows comparison of differences between the groups.

Questionnaire

The questionnaire including 28 practice and education-related
questions was developed by an international multidisciplinary
group of geneticists, social scientists, statisticians and repre-
sentatives of the primary care providers targeted in this survey.
The English questionnaire was piloted in the five participating
countries among general practitioners, obstetricians/gynaecol-
ogists and paediatricians, revised and subsequently translated
and back-translated.

Confidence measurement

One of the major topics addressed in the survey was the
self-assessed confidence of primary care physicians in their
ability to carry out basic medical genetic tasks. This study
is using low confidence as an indication of an acknowl-
edged need to improve the genetic background of the
specific individual. The tasks addressed in the study
represent 12 core competences in medical genetics. They
were identified by consensus of the international study
group and presented in the questionnaire in the following
format:

“When you are caring for individuals and families
with genetic conditions...”

“Please indicate how confident you feel in your ability to
carry out each of the following:

1) Taking a family history

2) Identify family history of a potentially inherited
condition

3) Identify autosomal dominant family patterns

4) Explain autosomal dominant family pattern to a
patient

5) Estimate the risk for having an affected child for a
couple where only one partner has a family history of

an autosomal recessive disorder (e.g. cystic fibrosis or
sickle cell disease)

6) Recognise when malformations may be genetic in
origin

7) Counsel an individual whose father had Huntington’s
disease to decide whether or not to have presymp-
tomatic genetic testing?

8) Provide psychosocial counselling related to coping
with a genetic test result

9) Identify patient support groups for rare genetic
disorders

10) Identify relevant patient information materials for
genetic disorders

11) Identify specialist genetic services in your area

12) Obtaining informed consent before taking blood for
DNA (molecular) tests.”

The term “genetic conditions” was not defined in the
questionnaire. The multidisciplinary group who designed
the questionnaire decided that the term should be left open
to the single physicians’ perception of individuals and
families presenting with genetic conditions in her/his
practice. The results of the pilot of the questionnaire
confirmed this decision.

Data analysis

The analysis of the data was guided by four hypotheses,
using null-hypothesis tests. These were:

—  Speciality,

— Exposure to genetic teaching and training at various
levels of medical education (undergraduate, postgrad-
uate and CME/CPD),

— Socio-demographic variables (age, sex and years in
practice), and

— Frequency of patient encounters with genetic condi-
tions in primary care practice has a measurable impact
on primary care physicians’ confidence in their ability
to carry out the basic medical genetic tasks.

Respondents indicated their level of confidence in
carrying out each of the 12 tasks on a four-point Likert
scale (“not confident/somewhat confident/confident/very
confident”).

The data were analysed using descriptive statistics as
well as multivariate methods. Significance of results was
tested by chi-square statistics. The contributions of the
variables to improve the predictions for confident primary
care physicians were calculated as odds ratios (exp(b)
values); values <1 indicate negative contributions, values
>1 positive ones to the fitting of the prediction. They
represent the factors by which the odds for the event in
question are increased or decreased. The combined effect
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size of each of the 12 models (tasks) was measured by
“Pseudo R*”. The ratio measures the improvement of the
fitted prediction compared to the unfitted. Significance for
these analyses was measured by the Hosmer—Lemeshow
test.

Results

The size of the combined national samples of primary care
physicians obtained from the five participating European
countries is N=3,686. The margin of error for accurate
representation of each group of European general practi-
tioners and specialists in the total sample is 2.9% for GP,
2.8% for OB/GYN and for PAED 2.6% (95% confidence
level). The response rates for the individual countries were:
France 50.2%, Germany 30.8%, The Netherlands 47.2%,
Sweden 54.2% and the UK 29.1%. Fig. 1 gives an
overview of the total sample by country and speciality
and the level of accuracy of the obtained sample size for
each speciality.

Demographics of the respondents
Demographics of the respondents are given in Table 1. The
majority of the respondents are males (60.5%), practising for

more than 10 years (85.2%) and see more than 50 patients
per week (62.7%). The mean age is 50.2 years (SD 8.4).

Fig. 1 GenEd study: sample

Confidence levels

In all five countries the self-reported confidence levels of
primary care physicians for carrying out the complete set
of 12 basic tasks are low (Fig. 2). For all 12 tasks
combined, confident/very confident physicians are a
minority in all five countries: in France, this group
represents 32.0%; in Germany, 10.1%; in The Netherlands,
15.0%; in Sweden, 15.6% and in the UK, 27.8% of the
responding physicians.

Specialities

Looking at the effect of the speciality variables (GP, OB/
GYN, PAED), a general pattern concerning the extent of
the self-reported confidence levels for all tasks is found:
general practitioners are less confident (confident, very
confident 9.0%) than obstetricians/gynaecologists (confi-
dent, very confident 15.4%) who, in turn, are less confident
than paediatricians who are the most confident (confident,
very confident 31.6%)—relatively speaking—among the
primary care physicians.

Although, paediatricians were found to represent the
group of specialists who are most confident in assessing
their ability to carry out the specified medical genetic tasks
as compared to the other primary care physicians, the
confident/very confident ones never reach majority status in
any of the participating countries.

100%
size by country and speciality,

percentages

80%

60% 1

40% 1

20% 1

0%

France Germany Netherlands Sweden UK Total
0GP 236 251 254 262 165 1168
B OB/GYN 225 267 246 240 189 1167
0 PAED 276 321 254 285 215 1351

Sample Size: Level of accuracy by speciality

margin of error

Speciality 90% confidence 95% confidence
Total GP 24 2.9
Total OB/GYN 24 2.8
Total PAED 2.2 2.6
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Table 1 Demographics of respondents

Characteristic Number Valid percentage

Sex Male 2,226 60.5
Female 1,454 39.5
Missing 6

Age >50 years 1,839 50.0
<51 years 1,837 50.0
Mean age 50.2 (SEM 139) SD 8.443

Speciality GP 1,168 31.7
OB/GYN 1,167 31.7
PAED 1,351 36.6

Years in <10 years 543 14.8

practice 10>20 years 1,272 34.7

>21 years 1,852 50.5
Missing 19

Number of >25 460 12.6

patients/week  6<50 903 24.5

51<100 1,092 29.6
101<150 617 16.7
151<200 317 8.6
>201 264 7.2
Missing 33

Exposure to genetic information and training

Exposure to genetic information and training at various
stages of medical education was expected to have a
measurable effect on the confidence level of primary care
physicians. It was measured by the question: “How much
education have you had in genetics?” with five answering
options detailing the exposure to genetics: “None”; “Ge-
netics content during undergraduate medical training”;
“Genetics content in specialist training”; “Genetics content
in courses, independent study or seminars in continuing
education”; and “Degree (BSc, MSc,...) in biological
sciences”. Figure 3 provides a breakdown of the obtained
results by speciality:

Of general practitioners, 19.3% did not receive any
genetic training, and 61.1% had only undergraduate
training. The percentage of obstetricians/gynaecologists
who did not receive medical genetic training was 12.7%,
and 30.1% had only undergraduate training. Of the
paediatricians, 11.5% report not having received any
training in genetics, and 25.7% had only undergraduate
training.

Obstetricians/gynaecologists and paediatricians not only
get more information in medical genetics in the course of
their speciality training, but a larger number of them
actively seek additional information in genetics from
CME/CPD courses. Of the obstetricians/gynaecologists,
32.9% and 34.4% of paediatricians attended CME/CPD

courses in genetics as compared to 12.8% of the general
practitioners (»p<0.000, cf. Fig. 3).

Frequency of encounters with patients with genetic
conditions

Frequency of patient contacts with medical genetic con-
ditions broken down by speciality is shown in Fig 4.
Paediatricians and obstetricians/gynaecologists report
more frequent contacts (one or more per week and one or
more per month) with patients with a genetic condition as
compared to general practitioners (p<0.000). Still, 34.2%
of the general practitioners have at least one patient per
month with a genetic condition and 17.9% report more than
one patient contact due to a genetic condition per week.

Predicting primary care physicians’ confidence
in their ability to perform basic medical genetic tasks

Eight predictor variables were identified: Specialities—“GP;
OB/GYN; PAED”, “Exposure to genetics teaching and
training in CME/CPD programmes”, “Age of respondent
(<36 years)”, “Sex (F)”, “Years in practice (<10 years)” and
“Frequency of patient encounters with genetic conditions (>1
patient with a genetic condition per week)” (Table 2).

Table 3 gives an overview of the odds ratios (exp(b)
values) and pseudo R? values (Nagelkerke’s) for physi-
cians’ confidence in their ability to carry out each one of
the basic medical genetic tasks, based on the total sample of
primary care physicians® (N=3,686). All results are
significant as measured by the Hosmer-Lemeshow test.
There is a split between the first six basic medical genetics
tasks 1-6 and the following six ones 7-12. This split is
expressed by large differences in improvements of the
R*values. While the first six predictions for confident
primary care physicians are improved by 12-25%, the
improvements for the last six variables range only between
2% and 10%. Tasks 1-6 require different knowledge, skills
and attitudes in medical genetics than tasks 7—12. The first
six tasks are more closely related to clinical problems of
medical genetics as compared to the remaining ones which
are predominantly related to counselling and support-giving
abilities.

Primary care physicians who are confident in carrying out
the first six basic medical genetic tasks are: PAED and—to a
lesser extent—OB/GYN, under 36 years of age, engage in
CME/CPD activities addressing genetics and have frequent
encounters in their practice with patients who have genetic
conditions(>1/week). However, the variables “CME/CPD”

2 Effects of the variable “country” will be presented subsequently in
Part 2.
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Fig. 2 GenEd study: confidence 100%
of primary care physicians 90% +—| | | '_| |
carrying out basic medical 80% 1— |
genetic tasks by country 70% T—1
60%
50%
40%
30%
20%
10%
0% France Germany Netherlands Sweden UK
[o very confident 2,9% 1,6% 1,7% 3,3% 4,6%
o confident 29,1% 8,5% 13,3% 12,3% 23,2%
'@ somewhat confident 47,9% 31,2% 38,2% 29,3% 37,1%
B not confident 20,1% 58,7% 46,8% 55,1% 35,1%

N= 3,466, missing: GP N=68, OB/GYN N=69, PAED N=83

and “Age” are mainly contributing to predicting confidence in
performing clinically related medical genetics tasks 1-6.
Among all variables predicting primary care physicians’
confidence in their ability to carry out the 12 medical genetic
tasks, the variable PAED is contributing most to the
predictions. However, for two tasks, 8 (“Provide psychosocial
counselling related to coping with a genetic test result”) and
11 (“Identify specialist genetic services in your area”), the
PAED variable does not contribute to the predictions. The
missing contribution of the PAED variable for task 8 indicates
that paediatricians feel less confident in providing counselling
as compared to providing clinical tasks. However, chances for
patients for referral for counselling to genetic services may be
compromised as the variable does not contribute to the
prediction of task 11. Only one negative contribution of the
PAED variable is found. This is made to the prediction of task
7, which relates to counselling for a late-onset disorder, a task

Fig. 3 GenEd study: medical
genetics training of primary
care physicians 100% -
90%
80%
70% A
60%
50%
40%
30%
20%
10%
0% -

probably not so often encountered in a paediatrician’s
practice.

Obstetricians/gynaecologists are included in predictions
as confident primary care physicians for two clinically
oriented tasks, 5 (“Estimate the risk of an affected child...”)
and 6 (“Recognise when malformation may be genetic in
origin”), and one counselling task, 12 (“Obtain informed
consent before taking blood for DNA tests”). General
practitioners are only included in the predictions for two
tasks, 4 (“Explain autosomal dominant family pattern”) and
11 (“Identify genetic services in your area”). In both cases,
negative contributions are made.

The CME/CPD variable is contributing positively only
to the predictions of clinically oriented tasks 2—6. It does
not contribute to task 1 (“Taking a family history”). The
CME/CPD variable is found contributing negatively in one
of the tasks of counselling and support-giving activities.

GP (N=1161)

OB/GYN (N=1162)

PAED (N=1344)

@ Biology degree + add. training

0.7%

1.5%

1.5%

0 Undergrad + CME/CPD

12.8%

32.9%

34.4%

O Undergrad + specialist training

6.1%

22.8%

26.9%

B Undergraduate only

61.1%

30.1%

25.7%

|E| No genetic training

19.3%

12.7%

11.5%

@ No genetic training B Undergraduate only O Undergrad + specialist training O Undergrad + CME/CPD B Biology degree + add. training
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Fig. 4 GenEd study: frequency
of contact with patients with
genetic conditions by speciality

40%

35%

30% A

25%

20%

NN NN N

15% 1

10% A

5% A

0%

>1 per week

1 per month 2-3 per year < 2-3 per year

[Bapr 17.9%

16.3% 28.2% 37.6%

|moB/GYN 35.9%

29.3% 22.8% 11.9%

|oPaED 37.2%

26.4% 24.3% 14.0%

Significance: p< 0.0001

The variable “Age (<36 years)” makes positive contri-
butions to the predictions of confident physicians in four (1,
3, 4 and 5) out of the six clinically oriented medical genetic
tasks 1-6.

The variable “Sex: Female” contributes solely negatively
to four of the predictions of the counselling and support-
giving tasks.

Of the variable “Years in practice”, only recent practice
(less than 10 years) contributes to the prediction. This
variable contributes negatively to the predictions of tasks
from the counselling and support-giving type, 8, 9 and 11.
This indicates that confidence in providing counselling and
support giving increases with experience in medical
practice.

The variable representing frequency of patient encoun-
ters with genetic conditions (“>1 genetic patient/week™) is
found to make strong positive contributions to eight out of
a total of 12 tasks (1, 2, 3, 6, 8,9, 11 and 12).

Comparing the prediction of confidence for the two
groups of different tasks 1-6 and 7-12 shows that clinical
tasks have clearly larger improvements. The predictions
relating to counselling and support giving is shaped
positively by the variable frequent encounters with patients

with genetic conditions (tasks 8, 9, 11 and 12) and being a
paediatrician for tasks 9, 10 and 12.

Discussion

GenEd is the first European study to address the confidence
of non-genetics primary care physicians in their ability to
carry out basic medical genetics tasks. The results confirm
the research hypotheses. There is a measurable impact of
the variables “speciality”, “exposure to genetic teaching
and training in CME/CPD activities”, “age”, “sex” and
“frequency of patient encounters with genetic conditions”,
on primary care physicians’ reported confidence in their
ability to carry out medical genetics tasks. However, the
primary care physicians who expressed unrestricted confi-
dence in their ability to carry out the complete set of the 12
medical genetics tasks were only a small group of 19.3%;
moreover, those confident for all tasks are a minority in all
three specialities in all participating European countries.
Confidence in the ability to carry out all 12 basic
medical genetic tasks depends on the volume of genetic
education and training received by the different non-

Table 2 Self-reported confi-
dence of primary care physi-

cians in their ability to carry out

defined basic medical genetic
tasks

Missing information: 6.0%;
significance: p<0.0001

Confidence GP OB/GYN PAED Total

Not confident 64.4% 46.4% 24.8% 1,532 (44.2%)
Somewhat confident 26.5% 38.3% 43.6% 1,264 (36.5%)
Confident 8.5% 12.9% 26.8% 576 (16.6%)
Very confident 0.5% 2.5% 4.8% 94 (2.7%)

Total

1,100 (100%)

1,098 (100%)

1,268 (100%)

3,466 (100%)
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genetics primary care physicians. Compared to the other
two specialities represented in this study, general practi-
tioners report the largest percentage of those who did not
receive any genetic information and training. They also
represent the largest group of physicians whose only base
of medical genetic information is their undergraduate
training. Of the general practitioners, 80.4% either had no
training in medical genetics or had only undergraduate
genetic information and training. It is therefore not
surprising, when looking at each one of the basic genetic
tasks separately, that only 16% of the general practitioners
are “very confident/confident” in their ability to identify the
family history of a potentially inherited disorder and 14.5%
in their ability to identify autosomal dominant family
patterns. Less than half of them (45.1%) report confidence
in their ability to identify specialist genetic services in their
area of practice. Confident general practitioners represent
only 9.0% of the total sample of general practitioners. As
general practitioners often are the primary care physicians
of first contact for patients with genetic problems, these
findings raise concern about the quality of genetic services
provided by general practitioners.

Knowledge, skills and attitudes in medical genetics are
acquired through structured and continuing information and
training. It is, therefore, striking to see the extent to which
primary care physicians did not receive any genetic
information and training or rely alone on their knowledge
acquired during their undergraduate training. The mean age
of all primary care physicians in this survey was 50.2 years
(SD 8.4). This means that the undergraduate training of a
large number of primary care physicians must have taken
place quite some time ago, probably too long to rely solely
on its content for valid information for a fast expanding
field like genetics.

The wvariables “CME/CPD” representing non-genetics
primary care physicians actively seeking medical genetics
information and the variable “Age <36 years” are found to
predict primary care physicians’ confidence in their ability
to perform clinically oriented medical genetics tasks (tasks
1-6). This may indicate that CME/CPD programmes seem
to concentrate on the clinical aspects of medical genetics. It
also documents that the situation already critically men-
tioned by the CEGEN Study (Harris and Harris 1999) that
physicians tend to attach more importance to clinical
aspects of medical genetics compared to counselling and
support giving still prevails with primary care physicians.
Primary care physicians under 36 years of age may have
received more comprehensive information and training
background in medical genetics resulting in more confi-
dence to perform these tasks as compared to their older
colleagues. These results could also be seen as indicator of
a changing perception of the importance of genetics in
medical education and training.

The reticence of female doctors to claim confidence in
their ability to perform counselling and support-giving tasks
as compared to male physicians may indicate overall
gender specific differences in reporting confidence
(Nomura et al. 2010).

The predictions of primary care physicians’ confidence
in their ability to carry out medical genetic tasks related to
“counselling and support giving” (tasks 7—12) show only
minor improvements by the variables identified (“PAED”,
“Frequency of patient encounters with genetic conditions”).
These findings indicate that confidence in carrying out the
basic tasks of medical genetics is related to frequent patient
encounters with genetic conditions rather than to length of
time in practice.

The results indicate that—regardless of the national
setting they are practising in—the background in medical
genetics of non-genetics health professionals in primary
care in Europe needs revision and improvement. This
requires expansion of the information and training base of
primary care physicians in general and of general practi-
tioners in particular (Emery et al. 1999; Korf 2002;
Henriksson and Kristoffersson 2006; Schmidtke et al.
2006; Darzi 2008; Royal College of General Practitioners
2008; Burke et al. 2009; Manek and Allen 2009). An
extended and intensified teaching approach for medical
genetics in undergraduate medical education may, in the
future, positively impact on the knowledge, skills, and
attitudes of primary care physicians in medical genetics.
However, the existing problem—identified by the GenEd
study—that the majority of practising non-genetics primary
health care professionals of today lack confidence in
carrying out basic medical genetic tasks, require these
physicians to become aware of their deficiencies now and to
agree to develop an appropriate strategy to improve their
background in genetics. As primary care physicians will
remain the first contact for patients with genetic problems
and their parents, doctors will have to actively seek to
improve their competences in medical genetics. This could
be achieved by CME/CPD courses in genetics, tailored to
the needs of primary care practitioners (Carroll et al. 2009).
The findings of the GenEd survey support the recommen-
dations of the European Society of Human Genetics
Education Committee to establish core competences for
non-genetics health professionals in all European countries
(EuroGentest 2010).

Limits
There are certain limits of the study results that need to be
addressed. Self-assessed confidence does not automatically

result in providing competent services. Although self-
assessed confidence in one’s ability to perform certain
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tasks has long been accepted as a way to measure
competence in a certain field, recent evaluations of studies
using confidence as a proxy for measuring competence
have shown that the results are equivocal. Most of the
studies evaluated “demonstrated little, no, or an inverse
relationship” between self-assessed confidence and mea-
sured competence criteria (Davis et al. 2006). On the other
hand, medical services provided with little or no confidence
may have a reasonably high chance to fail patients with
genetic problems.

In addition, it should be kept in mind, intraprofessional
and health system related administrative regulations for
primary care physicians have been proliferating lately, often
interfering with physicians’ activities to become more
knowledgeable and skilled in medical genetics (Emery et
al. 1999; Burke et al. 2009; Royal College of General
Practitioners 2008; Manek and Allen 2009).

The data reported here are from 2005 and thus do not
reflect whether or not improvements in the confidence to
carry out basic genetic tasks have occurred among the non-
genetics health professionals targeted in this survey.
However, to the best of our knowledge no new empirical
findings addressing this issue have been published so far
for Europe.

Conclusion

The results of the study indicate that the development of
confidence to carry out basic medical genetic tasks in
primary care depends upon the education, training and
clinical experience of the health professionals involved.
The background in medical genetics of non-genetics
health professionals in primary care in all European
countries participating in this survey needs revision and
improvement regardless of the different health care
systems represented here. Although there are significant
differences in the way in which professional education is
organised and practice is regulated across the European
countries, there is a need for a shared set of core
competences in genetics that health professionals should
possess. In addition, a discourse about the active role of
primary care practitioners in the provision of genetic
services is probably needed. To improve the quality of
medical genetics, services rendered by primary care
physicians and appropriate referral commitment for
patients with genetic problems and a close collaboration
with medical geneticists would be helpful. Although,
such an approach will not substantially increase the
diagnostic and treatment capacities available, it may,
nevertheless, help reduce the time for patients and their
families to receive valid diagnoses, counselling and
preventative and treatment options, if available.
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