GENETIC KNOWLEDGE, OPINIONS AND
PRACTICES AMONGST GENERAL PRACTITIONERS

Kelly Lea Margaret Trenton

A research report submitted to the Faculty of Health Sciences, University of
the Witwatersrand, in partial fulfilment of the requirements for the degree
of
Master of Science in Medicine

Johannesburg 2003



DECLARATION

I, Kelly Lea Margaret Trenton declare that this research report is my own work. It is
being submitted in partial fulfilment for the degree of Master of Science in Medicine to
the University of the Witwatersrand, Johannesburg. It has not been submitted before for

any other degree or examination at this or any other University.

Kelly Lea Margaret Trenton

10thday of May 2003



DEDICATION

To my family who never cease to inspire and support me.



ABSTRACT

Medical Genetics is playing a greater role in healthcare than ever before. The question
arises though, as to whether these scientific advances are moving swiftly enough from the
field of science to the practices of general practitioners (GPs) of medicine. In general,
since the introduction of genetic services in South Africa (SA) in 1971 (Jenkins, 1990),
knowledge and attitudes regarding the utilization of these services have often been
confused. Medical institutions and practicing doctors are sometimes unaware of the
important intricacies of genetics that may impact on their patients. Genetic counselling is
underutilized and many genetic conditions are neither recognised nor diagnosed. Medical
Genetics is an important part of complete patient care, but in SA it has lagged far behind
in areas such as health service and education. The aims of this study were to assess and
analyze the current genetic knowledge and attitudes that are in place amongst GPs in the
Gauteng province of SA, and to obtain a clearer understanding of their opinions towards
genetic counselling. A researcher-designed questionnaire was posted to 1091 GPs in the
Gauteng area. Approximately 6.7% of this target group replied. Fifty-one face-to-face
interviews using the same questionnaire were also conducted by the researcher so that
first hand responses could be recorded. The findings from all data collected show that
there are many areas where knowledge could be improved. Whilst genetics and genetic
counselling is held in high regard, and deemed important in the primary care context by
GPs, it is generally viewed to be out of their area of expertise. Genetic education
programs aimed at improving GP awareness and knowledge are thus recommended to

enhance the quality of patient care.
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CHAPTER 1

INTRODUCTION

In this chapter motivation is given for the study undertaken, and the aims are outlined. A
literature review is included to introduce topics which are relevant to this project.
Medical genetics is rapidly expanding, and it is discussed in both a worldwide and a
South African context. New developments such as the Human Genome Project and gene
therapy and their potential impact on the practice of medical practitioners are also
discussed. A questionnaire was used to assess the knowledge of general practitioners
(doctors working in a frontline, primary care service to patients). Many topics including
single gene disorders, multifactorial disorders, prenatal diagnosis, dynamic mutations and
genetic counselling were covered in this questionnaire and are thus discussed in the
literature review. Common South African disorders and current genetic services are

discussed and information relevant to the background of this study is mentioned.

1.1 Motivation for the study

Medical genetics is playing an increasing role in primary health care. There is little doubt
that the way in which medicine is practiced will be influenced as genetic technology

continues to grow. According to Wertz ei al (1995) approximately one in ten people will



have a genetic disorder in their lifetime and it has been estimated that every person

carries approximately three or four recessive mutations.

In a country such as South Africa, the need for genetic services is often greatly
underestimated Often, more prevalent health conditions (such as HTV and TB) have been
targeted for research and development, and medical genetics is perhaps not seen as a
priority (Kromberg and Jenkins, 1997). When the benefits that an established medical
genetic service can provide are examined, it is clear that where medical genetic testing is
considered a great cost, the prevention of the birth of an infant with a genetic disorder or
birth defect renders these costs insignificant. The costs of providing medical attention for
a handicapped child throughout its lifetime are an enormous burden on the health budget
(Viljoen and Beighton, 1995). As genetic knowledge improves, minimising disease risks
through preventative medicine and identifying potential genetic disorders in patients is
becoming vital (Karanjawala and Collins, 1998). The introduction of screening programs
to high-risk populations has been, and will continue to be invaluable in genetic disease

prevention (Sachs and Korf, 1993).

Human genetics in South Africa has lagged far behind in areas such as health service and
education aspects, which are clearly of benefit. Although South African medical genetic
services have been in place for nearly three decades, they are based mainly in cities and
academic centres and are thus not accessible to the vast majority of the population
(Jenkins, 1990). These services are provided primarily by academic staff who also have

teaching and research commitments and thus it has become pertinent for other health care
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professionals to become involved to extend the service to a larger proportion of the
population. South Africa is a developing country with many health care issues. At present
the public health care system is not felt to be adequately meeting the needs of patients
and there has been a noted need for reform (Volmink el al, 1993). The patient-doctor
ratio is extremely high (Rajendra, 1995), this means that there is extreme pressure on
doctors and less and less patients have access to specialists should they need them. It is
becoming more obvious that general practitioners need to incorporate elements of genetic
medicine into their role to cope with the demand arising from the needs of patients

(Emery and Hayflick, 2001).

Emery and Hayflick (2001) have identified the following potential roles of primary care
practitioners in genetic medicine:
» ldentification of individuals who may benefit from genetic services, including
those with a genetic and those at risk for having or transmitting a genetic disorder
» Recognition of historical and physical features of genetic conditions
* Monitoring the health of individuals with a genetic disorder, in conjunction with
specialists in genetics
* Provision of basic genetic information to patients and families to help
understanding and informed decision making
» Coordination of care for individuals with complex genetics service needs
* Recognition ofthe special psychological issues for a family in which one or more

members are affected with a genetic disorder or susceptibility



» Knowledge of how to access the full range of genetics services from which
patients might benefit
» Appropriate referral of patients with additional genetics services needs

» Facilitation ofuse ofgenetic services

This study aimed to assess the knowledge of primary medical caregivers such as general
practitioners (GPs) so as to ascertain how able they were to provide these aspects of
genetic medicine. GPs come into contact with a large number of patients and, according
to Walpole et al (1997), are considered the most common health professional to be asked

questions regarding hereditary diseases by patients.

\.2 The aims of the study

The aims of this study were to:

1 Assess the level of knowledge that GPs have in various areas of the field of medical
genetics (knowledge of Mendelian inheritance, chromosomal abnormalities, prenatal
diagnosis, epidemiology of the more common genetic disorders in South Africa and
potential teratogens, were examined).

2. Explore the current views, practices and understanding of genetic counselling of GPs
in Gauteng.

3. Obtain information that may influence the way in which future genetic education

programs are implemented for GPs.



4. Gain experience as a trainee genetic counsellor in interacting with medical
professionals and to improve my interpersonal skills by conducting interviews with
GPs

5. Obtain additional information that postal questionnaires alone may not yield by being

present and encouraging participation during interviews with GPs

This study represents the first of its kind in many years and aimed to get a general idea of
the level of genetic knowledge so as to aid the design of educational programmes and to
pave the way for further, larger studies of its kind. The setting and scope of this study are

described in Section 2.1

1.3 Literature Review

1.3.1 Medical genetic development

Recent advances in the field of genetics have been revolutionary. Wc need look no
further than daily newspaper headlines to see how such modem technological advances
have infiltrated every part of our lives. Our understanding of human genetics has changed
substantially in recent years and our knowledge has increased exponentially (Williamson

and Robertson, 1999).

The knowledge of hereditary disease has existed since biblical times in one form or
another but was truly only elucidated from the theories of “bad blood” and diseases
“running in families” since the time of Gregor Mendel (Bains, 1993). Mendel, in the

nineteenth century, produced the first scientific explanation for inherited traits and
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established the laws of inheritance. Since then, the field of genetics has developed
rapidly. More and more genetic traits are becoming known to us and since the 1960s,
investigations have moved from clinical elucidation, to understanding such traits at the
molecular and biochemical levels (Bains, 1993). DNA-based technologies have
uncovered a new research tool for studying disease aetiology and successfiil

identification of genes that cause disease is under way (Kaprio, 2000).

Genetic disorders and birth defects occur in approximately 3-5 % of all live births and are
responsible for neonatal deaths and stillbirths (Wertz el al, 1995). A mere twenty years
ago only about twelve human genes had been sequenced and roughly one hundred
located chromosomally (Williamson and Roberston, 1999). Today, our knowledge in this
area has improved and with the Human Genome Project practically now, is soon to be
revolutionised. Genetic prediction of an individual’s risk of disease and their respective
responsiveness to certain drugs will become a part of medical practice and will influence

the way in which disorders are diagnosed and managed (Collins and McKusick, 2001).

1.3.1,1 The Human Genome Project

The Human Genome Project (HGP) began formally in 1990 (Guyer and Collins, 1993).
The HGP is an international effort to ascertain a working draft of the entire genetic
sequence of the human genome. The human genome sequence will represent a

description of all genes and will inevitably allow us to establish associations between



specific genes and disease presentations (Bentley, 2000). It is thus expected to have a

greater impact on medical practice than any other previous contribution.

According to Sachs and Korf (1993), the human genome is estimated to consist of

50 000 to 100 000 genes encoded in 3 billion base pairs of DNA. The isolation and
description of genes will provide the medical community with more information, which
may have an impact on patient care. Disease detection, diagnosis, screening, prevention
and counselling will become more advanced and more complex as we are able to offer
patients more and more. Prenatal diagnosis will also become more advanced as
techniques improve and revolutionary concepts such as gene therapy gain momentum

(Sachs and Korf, 1993).

The year 2000 marked the announcement that the vast majority of the human genome had
been sequenced and in 2001 the results of both the private-funded (Venter et al, 2001)
and public-funded (The International Human Genome Sequencing Consortium) projects
were published (Patrinos and Drell, 2002). All public-funded results are required to be
made available to everyone and although this doesn’t strictly apply to private-funded
ventures, suggestions have been made that policies be drafted to enforce this (Patrinos
and Drell, 2002). At present, the identification of the sequence of the human genome has
little immediate impact on medical practice. Work needs to be done to match a gene
sequence to a gene function so that identification of specific disease causing alleles can
be orchestrated (Cardon and Watkins, 2000). This is where the challenge now lies and it
is estimated that each gene will require 40 years of study (Cohen, 2000). Once sense has
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been made of the human genome however, its importance in a medical setting will be

insurmountable.

In the future, it is believed that knowledge of the human genome sequence will lead to a
shift towards preventative medicine. If we know what genes do, we can potentially
predict problems before they occur. This kind of information will lead to novel therapies
and means of preventing genetic illnesses (Guyer and Collins, 1993). Understanding our
genetic make-up will be not only be helpful in understanding how the human body
functions, but may explain the role of genetic factors in many diseases. Approaches to
treatment and prevention may alter and new effective treatment strategies may be

implemented (Collins and Mansoura, 2001).

1.3.1,2 Gene therapy

Gene therapy can be described as the replacement of a deficient gene product or
correction of an abnormal gene (Meuller and Young, 1998). This technology is still in its
infancy and according to Lin (1998), it is a proactive measure stemming from the
inspirations ofthe HGP. Gene therapy can be performed in vitro, or in vivo depending on
whether cells can be cultured and replaced in the affected individual. Much controversy
surrounds gene therapy, as although it may represent a promising form of treatment for

some disorders, it may also lead to many ethical dilemmas as we face the challenge of



deciding whether gene therapy can be used on an unborn baby (fetal gene therapy) (Sachs

and Korf, 1993).

A seemingly simple and obvious prerequisite for gene therapy is that the gene in question
must have been cloned and the sequence elucidated. Early attempts at gene therapy
proceeded without this knowledge and failed. A clear path towards the more frequent use
ofthis technique is thus visible in light of the HGP and the many more genes that will be
available to use in this type oftherapy. As the realm of medicine becomes more and more
orientated towards the field of genetics, the use of gene therapies will be more common
(Karnes, 1992). Although technological advances are paving the way for new treatment
options such as gene therapy, there are many obstacles to still overcome. The process is
indeed complex and we are still in the early stages of developing proper research

strategies (Nevin, 2000).

1.3.1.3 Single gene disorders

Single gene disorders are disorders which arc caused by a gene fault in a single gene. In
some disorders, both copies ofa gene need to be faulty in an individual for the disease to
occur (autosomal recessive) whilst other disorders require that only one ofthe copies ofa
gene in an individual have a mutation for disease presentation (autosomal dominant).
Other disorders are sex linked, as the gene involved is present on either the X or Y
chromosome. This group of disorders are also termed “Mendelian” disorders as their

inheritance modes follow the patterns that were first elucidated by Mendel.



The first single gene trait to be discovered was for the rare disorder called alkaptonuria.
This disorder was first characterised by William Bateson and Archibald Garrod and
together they proposed that this condition had a recessive pattern of inheritance (Meuller

and Young, 1998).

Over 10 000 single gene traits and disorders have been identified. Many of these are quite
rare on an individual scale but together affect between 1 and 2% of the general
population (Meuller and Young, 1998). Some of the most common single gene disorders
are Huntington disease, myotonic dystrophy, albinism, cystic fibrosis, neurofibromatosis,
Haemophilia A, Duchenne muscular dystrophy, spinal muscular atrophy and sickle cell

anaemia

The HGP has great implications for single gene disorders. For many, the mutations have
been identified and this allows for the molecular diagnosis of the disorder and the

potential for carrier testing and prenatal diagnosis (Williamson and Robertson, 1999).

As research continues, computer technology is able to assist GPs in learning more about
genetic advances and keeping track of newly elucidated disorders (Emery, 1999). “Online
Mendelian Inheritance in Man” is an Internet site that represents an up-to-date reference
source where anyone can access information regarding single gene disorders. It allows

one to gather information about all disorders caused by mutations in single genes.

to



1.3.1.4 Multifactorial disorders

The importance of new genetic advances is that they are leading to a greater
understanding of the inheritance of complex or multifactorial traits (Williamson and
Robertson, 1999). MultifactorialJ disorders may be defined as disorders, which have a
genetic component, but do not follow a simple mode of inheritance (Wolpert et al, 1999).
In other words, there is an interaction between different genes in an individual and the
environment that the individual is exposed to (Bains, 1993). Multifactorial disorders are
responsible for a major contribution to human morbidity and mortality (Meuller and

Young, 1998).

Two sub-classes of alleles termed “causative” and “susceptibility” need to be
distinguished whilst comparing Mendclian and complex disorders: (Wolpert etal, 1999).
The first pertains to the fact that presence ofthe allele confers significant risk for disease
presentation. The influence of other genetic factors may reduce or increase penetrance,
but on the whole, the presence of the causative allele is enough to allow the disease
phenotype. “Susceptibility” alleles pertain more to complex disorders in that the allele
itself is usually not sufficient to cause disease but may predispose the individual to the

disorder.

Research involving multifactorial disorders has increased, as success has been achieved
in the realm of single gene disorders (Kaprio, 2000). As our knowledge increases, we will
have a greater understanding of the genetic and environmental influences that affect a
person. Knowledge ofa person’s predisposition to a certain illness is extremely valuable,
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as avoiding certain activities such as smoking for example in someone found to have a
genetic predisposition to cancer, may be life saving (Williamson and Robertson, 1999).
Testing for multifactorial diseases such as cancer, diabetes, cardiovascular diseases and
Alzheimer disease may not at this stage predict certainties about developing the
condition. Rather, a mechanism for generating a set of risks and possibilities is
represented and this may help to guide a patient’s life-style and medical regime

(Williamson and Robertson, 1999).

1.3.1.5 Dynamic mutations

A relatively recent discovery has been a class of mutations involving triplet DNA
sequences (trinucleotides). Since 1991, the mechanism behind this new class of disease
mutation has become clearer (Rosenberg, 1996). We now know of 14 trinucleotide repeat
diseases, all ofwhich affect normal neurological function (Cummings and Zoghbi, 2000).
Triplet repeat sequences are found in many genes, but it is when these expand, that a gene
may be interrupted or compromised (Singer, 1996). This class of dynamic mutations does
not conform to classic Mendclian inheritance patterns. The repeat sequences are unstable
and usually expand from generation to generation. This may increase the severity of the
disease from generation and may also cause an earlier age of onset in the offspring than

in the parents (Singer, 1996).

In this study, three DNA triplet repeat disorders were assessed. The first, Huntington
disease, is an adult-onset disorder, which is inherited in an autosomal dominant manner
(Harper, 1998). In South Africa, Huntington disease in the white population is believed to

12



have been introduced by a Dutch settler in the 1600’s (Hayden et a/, 1982). Although
rarer in the South African black population, it has also been shown to occur (Silber et al,
1998). Predictive, prenatal and diagnostic testing for Huntington disease exists in South
Africa and those who enter the testing procedure for the predictive testing must adhere to
international guidelines that are in place (Kromberg et al, 1999). The second triplet repeat
disorder discussed is myotonic dystrophy. This is found to have a relatively high
prevalence in the Afrikaans-speaking community of South Africa, possible due to
founder effect (Goldman et al, 1996), Myotonic dystrophy is autosomal dominant with a
severity that may range from mild to severe. A congenital form may occur with maternal
transmission (Harper, 1998). The third and last dynamic disorder dealt with in this study
is fragile X syndrome. This disease occurs in all ethnic groups and has been shown to be
present in the South African black population (Goldman et al, 1998). This disorder is one

ofthe commonest causes of mental retardation in boys (Heitz et al, 1992).

1.3,1.6 Prenatal diagnosis

Prenatal diagnosis is the detection of congenital or hereditary abnormalities in the unborn
child. Approximately 7-8% of all pregnancies have an indication for prenatal diagnosis in
South Africa annually (Viljoen, 1996). Chromosome abnormalities may be the cause of
up to 50% of spontaneous miscarriages, and may be present at a level of 0.5-1% of live
births (Meuller and Young, 1998). The most common aneuploid condition found is Down

syndrome with an incidence of approximately | in 700.



Two main categories of prenatai diagnosis exist: screening and diagnostic. The
questionnaire used in this study examined knowledge amongst GPs regarding three
prenatal diagnosis procedures: the maternal serum triple test (screening), and

amniocentesis and chorionic villus sampling (CVS) (diagnostic).

The maternal serum triple test may identify pregnancies at high risk for Down syndrome.
The test has a sensitivity of approximately 60-65% in women under 35 years with false
positives averaging 5-6% (Ormond, 1997). Three biochemical markers (alpha fetoprotein,
human chorionic gonadotrophin and oestriol) are measured, and together with gestational
age a risk is calculated (Harper, 1998). Amniocentesis and CVS are invasive tests, which
carry risks of miscarriage. Studies performed in South Africa report these risks to be
approximately 0.7% for amniocentesis (Kromberg et al, 1989a) and 4.2% for CVS
(Rosendorff et al, 1989). Both CVS and amniocentesis may be used for cytogenetic,

molecular genetic and in some cases biochemical studies.

1.3.2 Medical Genetics in South Africa

Since the late 1960’s the majority of developed countries have had some form of
structured genetic services in place. South Africa first began to conceptualise such
genetic programs in 1971 (Op’t Hofand Roux, 1983). Community-based genetic services
were initially promoted by nursing staff that had received genetic training and were
assisted by other key health personnel and diagnostic laboratories. Training has been of a
high standard, but has only been available to those directly involved in the field of human
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genetics. Medical genetics has only recently become recognised as a subspeciality in
South Africa. Previously, medical geneticists had to specialise in other fields such as
paediatrics, pathology or internal medicine and then subsequently undergo further

training in genetics (Jenkins, 1990).

Currently not enough peripheral and referral institutions such as hospitals, clinics and
most importantly practicing doctors, are aware of the important intricacies of genetics
that may impact on their patients. South Africa has seven medical schools, but only three
have Human Genetics Departments. Genetic counselling is underutilised and many
genetic conditions are neither recognised nor diagnosed (Jenkins, 1990). This poses
potential problems not only for the patient whose condition could be confirmed by
genetic testing and appropriately managed, but also for future generations that may be at

high risk for inheriting the same condition.

South Africa has yet to fully appreciate the benefits that an established genetic service
can provide. Costs to care for handicapped children throughout their lifetime are a
substantial financial drain. The prevention of births of infants with genetic disorders or
birth defects will increase the availability of funds within the health budget for other
medical problems such as HIV and TB. At present, in South Africa, a final draft of
“Guidelines for the Management and Prevention of Genetic Disorders, Birth Defects and

Disabilities” is awaiting endorsement (Department of Health Annual Report, 1999/2000).
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1.3.3 Medical Genetics and Education

1.3.3.1 Medical Professional”™ Domain

As technology advances rapidly, it needs to just as rapidly be integrated into medical
school curricula. The lay public and secondary schools also need to be made aware of
what science can now offer them. It is the general feeling, that genetics is not receiving
the attention it deserves in the medical curriculum (Childs, 1993). Childs (1993) also
believes that some medical courses do not reach the heart of the matter and that facts are

pushed at the expense of understanding.

Educating medical practitioners about genetics has become an important priority (Kolb et
al, 1999) and it has been recognised that community based medical genetic services need
to be incorporated into primary care (Christianson, 2000). When it comes to education it
can be said that two groups of practitioners exist. The first represent those who have yet
to graduate. They are still closely tied with their medical fraternity and may be more
likely to absorb and receive genetic information. The second group represents those
doctors who have already qualified. These doctors are harder to target as they are spread
out geographically and usually have little time to devote to studying whilst they practice
medicine on a daily basis. The Health Professions Council of South Africa has instituted
a Continuing Professional Development (CPD) program. To an extent, this has made
doctors more open to ongoing education attempts as each doctor has to obtain at least 50

CPD points a year by participating in medical education programs.
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Many attempts have been made to target GPs to improve their genetic knowledge. Tn the
United States Guttmacher and Allen (1993) designed an information newsletter on
teratology aimed at educating a broad spectrum of health care givers. This method was
successful* as access to knowledge presented in this format is available long after it was
first imparted and can be used as a source material. A single copy of such a newsletter
can also be read by more than one person, making this cost-effective. Registered welfare
organisations also strive to educate and inform both the lay public and medical
professionals. One such organisation is the Genetic Interest Group (GIG) of the United
Kingdom. This group recently sponsored a student research project aimed at examining
current educational initiative for genetics in the United Kingdom (Gamache et al, 1999).
This study assessed relative successes and failures of education campaigns and also
identified GPs as being the primary target of education for many support groups. In the
age of computer technology, computers could help to supplement genetic services and
information. In South Africa, many support groups target GPs and try to educate them
about particular disorders. The Southern African Inherited Disorders Association

(SATDA) is an organisation, which strives to help support groups in achieving such goals.

1.3.3.2 Public Domain
In 1993, Griffiths conducted surveys in North America and Britain that revealed that on
the whole, the public is grossly unaware ofthe discoveries of science. Many feel that this

iIs something to worry about as it represents a failure on the part of educators. Although
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recently, the public has become more exposed to the discoveries of science as the press
has become more involved, it is felt that this is not enough (Griffiths, 1993). A more
recent study conducted in Finland by Jallinoja and Aro (2000) showed that better
knowledge in the field of genetics led to a greater awareness and an improved process of
decision-making when it came to feeing ethical and social problems that were presented

by the potential ofbeing affected by a genetic disorder.

Griffiths (1993) stresses five reasons why it is important for the public to understand
genetics: 1) Genetics affects one’s worldview, 2) Genetics can give insights on crucial
societal issues, 3) Society depends on genetics, 4) A large proportion of human ill health

has a genetic basis and 5) Genetics provides classic examples of logical reasoning.

How do we rectify this situation? Griffiths (1993) believes that the onus is on the
scientific community to extend beyond their laboratory environments and reach out to the
public more often. Grinell (1993) believes that this can be aided by employing certain
tools in science education such as choosing communicators who can match and expand
on the audience’s pre-existing notions and desires regarding the information being

conveyed.

It is also felt that school children should be taught the intricacies of human genetics as

high school students of today will be affected throughout their lives by the developments

of genetics and in particular the Human Genome Project (Mclnemey, 1993).
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1.3.4 GPs and medical genetics

In a South African context, GPs have to work in a medical environment that has been
affected by the countries ongoing political and social change. This has resulted in a health
care system that in some respects can be compared to the best in the world, but in others
is characterised by lack ofaccess to the most fundamental of medical services in rural

areas (de Villiers and de Villiers, 1999).

As the HGP continues and as the application of new technology increases, an increased
responsibility will be placed on the shoulders of the GPs (Hunter et al, 1998). In a setting
such as South Africa and indeed in many other countries, the GP is a patient’s first and
perhaps only contact with the medical fraternity. GPs come into contact with a large
number of patients and, according to Walpole et al (1997), are considered the most
common health professional to be asked questions regarding hereditary diseases by

patients.

The incorporation of genetics into a medical practice is becoming vital and the role ofthe
GP is thus central. According to Williamson and Robertson (1999), GPs deal with
families and thus live with genetics all the time, rhey should thus be responsible for
prevention and treatment of genetic disorders. The GP is also regarded as the best person
to take a family history - an invaluable tool in identifying any genetic disorder. GPs are
in an extremely valuable position to advise patients about lifestyle choices and
preventative measures, especially in the case of multifactorial disorders that are
commonly encountered by GPs. It is envisaged that the role of the GP is not necessarily
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to be involved in personally offering gene tests at this stage, but more importantly to
identify patients at high risk for genetic disorders and to refer those who require testing to
the appropriate specialists (Williamson and Robertson, 1999). The GP is also expected to
be knowledgeable about the risks to other family members should a result indicate an

abnormality.

In the future, GPs will be expected to participate more and more in the area of genetics as
there will be insufficient geneticists and genetic counsellors to cope with the demand
made by patients once the full benefits of the HGP are available (Fetters et al, 1999).
Studies investigating the preparedness of GPs to take on this role need to be performed so
that gaps in genetic knowledge and protocol can be rectified. As medical genetics moves
from the domains of the geneticists and statisticians to the domains of GPs, there is a
potentially huge benefit to patients in disease prevention and management. On the other
hand, if not used with precision, confusion and misunderstanding may arise (Collins and

Boehm, 1999).

A study by Walpole et al (1997) attempted to elucidate the reasons why genetic services
are not fully utilised and investigated potential strategies for reversing this scenario.
Although developments in molecular genetics have revolutionised clinical genetic
practice, offering many opportunities for choice in the prevention of hereditary disease,
the use of such technologies has been relatively slow. According to Walpole etal (1997),

the reasons could be.
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1 Health professionals have failed to fully accept that genetic health issues are part of
total health care

2. The elucidation of family histories and presence of genetic disease may require
biological and social knowledge which some health professionals do not possess

3. Misinformation regarding genetic disease is commonly encountered

4. The lack of accurate information and therefore a poor understanding regarding the

principles and uses of available DNA technology

The use of educational and health promotion strategies directed at both the public and
health professionals clearly improves knowledge and awareness but requires constant

monitoring and improvement to remain effective and current (Walpole ei al, 1997).

It has been shown that preclinical training within tertiary education institutions and
postclinical follow up courses concentrating on genetic issues are invaluable. Kershner et
al (1993) examined the genetic knowledge of two groups of obstetrics and gynaecology
residents. One group of residents had undertaken a course that included a genetic
component whilst the other had not. The former group scored significantly higher in a
questionnaire that examined clinical genetic knowledge, implying that such training

programs were of immense importance.
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1.3.5 Genetic counselling
The term “genetic counselling” refers to the process whereby an individual or family
obtains information about a real or possible genetic problem (Hsia etal, 1979). Harper

(1998, p. 3) gives a more expanded definition:

“Genetic counselling is the process by which patients or relatives at risk of a disorder that
may be hereditary are advised of the consequences ofthe disorder, the probability of
developing or transmitting it and the ways in which this may be prevented, avoided or

ameliorated.”

A workshop on genetic counselling sponsored by the National Genetics Foundation, Inc.
based in the US, developed a set of guidelines that would ensure optimal genetic
counselling in the future. This resulted in a thorough definition for genetic counselling as

follows (Fraser, 1974, p. 637):

“Genetic counselling is a communication process which deals with the human problems
associated with the occurrence, or the risk of recurrence, of a genetic disorder in a family.
This process involves an attempt by one or more appropriately trained persons to help the
individual or family (1) comprehend the medical facts, including the diagnosis, the
probable course of the disorder, and the available management; (2) appreciate the way
heredity contributes to the disorder, and the risk of recurrence in specified relatives; (3)
understand the options for dealing with the risk of recurrence; (4) choose the course of

action which seems appropriate to them in view of their risk and their family goals and
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act in accordance with that decision; and (5) make the best possible adjustment to the
disorder in an affected family member and or to the risk of the recurrence of that

disorder”

Genetic counselling is a facet of medical care, which has, in the past, largely been
perceived as the imparting of medical facts and risks rather than emotional support as
well (Check, 1980). Dealing with emotional as well as intellectual issues are functions
that genetic counsellors are encouraged to deal with today. Dealing with issues such as
stress, coping and empowerment must be at the forefront of a genetic counselling session

(McConkie-Rosell and Sullivan, 1999).

Ideally, genetic counselling interventions should (1) reduce anxiety; (2) enhance control
and mastery and (3) increase understanding, thus providing the individual and family
with greater control over their lives and decisions they need to make (Kessler, 1997).
Genetic counselling should promote the autonomy of individuals by supporting their
decisions and helping them by providing emotional tools to make these decisions
(McConkie-Rosell and Sullivan, 1999). Non-directiveness is based on the aspiration to
preserve the personal nature that reproductive decision-making involves and it represents
the avoidance of passing judgement on the worthiness ofthe life of a person who may be

affected with a genetic condition (fliesecker and Marteau, 1999).

Genetic counselling offers many benefits to the individuals and families who receive it.
The way in which genetic knowledge is imparted however is essential to the success of a
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counselling session. Maintenance of the individual’s integrity and autonomy is vital and
thus non-directive methods coupled with the introduction of useful emotional tools such
as those mentioned above are employed. As genetics develops however, we see that in
order to cope with increasing demands it is moving from the hands of the specialists to
the hands of primary care givers such as GPs. It is essential that the integrity of genetic
counselling be maintained through this shift so those patients are still offered high quality

and complete service (Biesecker and Marteau, 1999).

1.3.6 GPs and Genetic Counselling

Genetic knowledge may be a field that GPs need to improve, but it is important to note
that genetic counselling is a specialised realm of genetics. Geller et al (1993) sought to
establish whether or not GPs are willing to do the counselling and if so, would their
counselling be directive or not. The results showed that approximately half of the GPs
felt they would counsel themselves whereas the other half would rather refer to a genetic
counsellor. It was noted that GPs were more likely to express their own opinions about
prenatal diagnosis and abortion than professionals in genetics thus indicating that their

method of counselling would be ofa more directive nature.

Weitz (1981) discusses that patients’ emotional needs are often neglected at the expense
of medical facts and interventions. Although the primary physician may have the best
intentions, the patient in this kind of scenario is not having all of his/her needs met. GPs
need to be made aware that genetic counselling is a facet of medicine whereby non-
directive counselling is aspired to (McConkie-Rosell and Sullivan, 1999) and counselling
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methods, as well as genetic knowledge need to be taught. GPs need to be made aware that
their value systems and their method of presenting risks and options, have an impact on

patients’ choices (Weitz, 1981).

1.3.7 Common genetic disorders in South Africa

South Africa has a diverse population. According to the census in 1996 published on the
internet (http://www.odci.gov/cia/publications/factbook/sf), it was reported that 75.2% of
the population was black, 13.6% white, 8.6% ‘coloured’ or of mixed ancestry and 2.6%

Indian.

White people first settled in South Africa in 1652 when the Cape of Good Hope became a
rest station for passing ships (Jenkins, 1990). These European settlers grew quickly in
number and were joined in 1688 by Huguenot immigrants. The descendants of the Dutch,
German and French immigrants evolved rapidly into a large population of people who
today are known as Afrikaners. The Afrikaans people possess a number of disease-
causing genes in relatively high frequency - a result of founder effect. Porphyria
variegata was the first of such disorders to be described and the molecular basis has now
been established (Jenkins, 1997). Familial hypercholesterolaemia and Huntington disease
(Botha and Beighton, 1983) and myotonic dystrophy (Lotz and van der Meyden, 1985)
are also found in higher frequencies in this population. Fanconi anemia has also been

shown to have a high prevalence in the Afrikaans population (Rosendorff et al, 1987).
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Among all Caucasoids in South Africa, the carrier frequency of cystic fibrosis is

approximately 1in 23 (Goldman et al, 1994).

Amongst the indigenous black population, a gene for albinism is particularly frequent
with a carrier frequency of approximately 1 in 32 individuals (Kromberg and Jenkins,
1982). Greek and Indian people living in South Africa are at higher risk for carrying
mutations causing thalassaemia (Bonafede et al, 1983) and Jewish people similarly are at
a higher risk for carrying mutations that cause Tay-Sachs disease (Lane et al, 1985;

DeMarchi etal, 1996).

1.3.8 Genetic screening, testing and prenatal diagnosis in South Africa

Genetic services have proven to be cost-effective and may potentially prevent many
genetic disorders (Kromberg and Jenkins, 1997). Well-orchestrated population screening
has been shown to reduce the incidence of those affected by genetic disease considerably
(Meuller and Young, 1998). Prenatal screening tests for neural tube defects and
chromosomal abnormalities are available, and neonatal screening for treatable disorders
such as phenylketonuria is possible. In South Africa however, although such tools are
present, they are not offered to the population at large. At present, no broad newborn
screening is performed for the abovementioned disorders (except on a research basis)
thus leading to morbidity in children affected by such disorders (Kromberg and Jenkins,

1997).
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Prenatal diagnosis is offered in South Africa and many genetic disorders caD be
diagnosed and detected, but once again these opportunities are not being offered widely.
Since the early seventies, amniocentesis, and later chorionic villus sampling and
cordocentesis, have been performed in South Africa. Most private laboratories also offer
the maternal serum triple test, but it is not routinely offered by the state health services.
Genetic counselling is recommended with all prenatal testing to ensure the individual’s

autonomy and right to free choice (Kromberg and Jenkins, 1997).

1.3.9 Background to the study

Studies investigating various aspects of the new technology at our disposal and how GPs
make use of it have been undertaken. Each study is adding to our volume of knowledge
and aiding our understanding of how improvements may be made so that patients may
reap the full benefits of having more control over their health and reproductive decisions.
Patients in need of genetic services are often not managed appropriately as it is generally
felt that genetic knowledge amongst GPs is poor (Kolb et al, 1999). Concerns have been
raised as to how prepared GPs are to offer genetic advice (Hayflick and Eiff, 1998).
Investigations in this area and suggestions regarding possible solutions are thus

invaluable.

1.3.9.1 GPs’ knowledge of genetics
A review article by Emery et al (1999) collated information from numerous studies that

investigated the issue and demonstrated that in general GPs have a limited knowledge
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about genetics. GPs have difficulty assigning risks and often convey an overestimated
rather than an underestimated risk. A large number of GPs did not know the carrier
frequency for cystic fibrosis (Julian et al, 1996) or the haemoglobinopathies (Shickle and
May, 1989), nor were they aware of when or how to offer prenatal diagnosis. A study
examining knowledge of Mendel ian disorders such as cystic fibrosis, Huntington disease
and Duchenne muscular dystrophy was conducted by Firth and Lindenbaum (1992).
Replies to this postal questionnaire study showed that 95% of respondents believed that
offering prenatal diagnosis for these disorders was appropriate yet less than 50% knew

the correct details pertaining to the availability of such tests.

In Mendelian and multifactorial disorders, the majority of GPs support screening and
testing and see themselves as being a part of this process. When it comes to multifactorial
disorders however, they believed their role was in tracking the family history and
performing a “gatekeeping” function, but they expressed difficulty in communicating the

risks such disorders may represent (Emery et al, 1999).

Studies comparing other health care professionals such as paediatricians and obstetricians
with GPs, show that in general they are found to be more knowledgeable in the realm of
genetics and they had more interaction with genetic services (Hunter el al, 1998). Hunter
et al (1998) also showed that whilst GPs relied on their undergraduate medical school
courses for information, specialists were more likely to seek further information from
other sources. Many GPs in this study felt that their knowledge was inadequate although

a few felt that they could provide genetic counselling for simple genetic situations.
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Hofman et al (1993) sent out a questionnaire in the United States, which was targeted at
both the non-genetic (GPs, obstetricians and gynaecologists, paediatricians etc,) and
genetic professionals (genetic counsellors and genetic clinicians). The latter scored an
average of 94.6% whilst the non-genetic professionals averaged 73.9%. Knowledge of
genetics was also found to be associated with younger age (<40 years) and previous
training, involvement in obstetrics and participating in continuing medical education
were all factors, which influence knowledge positively. According to previously
established data, this confirmed that genetic knowledge has indeed increased over the
years although deficits still occur. These authors also felt that although courses in
genetics at medical school may improve genetic knowledge, it is not sufficient. Greater

emphasis is required in all tiers of education.

1.3.9,2 (liP’s attitudes towards genetics

Watson et al (1999) used qualitative methods to conduct four focus groups and 15
individual interviews in their study to explore attitudes towards new genetic
developments, the role GPs envisage for themselves and to clearly define the education,
information and training they might need in support of their chosen roles. The results
revealed that although GPs feel genetics is important, views are varied as to what their
level of involvement should be. Current knowledge about genetic issues and management
skills of genetic patients is lacking. Time, costs as well as ethical and legal issues are also

areas of concern for GPs.
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Suchard et al (1999) conducted a study in the United Kingdom to ascertain information
about GP’s willingness to provide genetic services for common diseases. The results
indicated that although the majority of GPs felt they had a role to play in the genetic
services, only 29% felt sufficiently prepared to take family histories and only 15% felt
confident enough to counsel about genetic test results. A large proportion (69%) however

felt that after proper training they could possibly offer these services.

Fetters et al (1999) performed a qualitative study to ascertain the perceived impact of the
HGP on GPs’ practices. The general trend of responses indicated that the GPs in this
study did not perceive genetics as having a substantial impact on their medical practices
at present but expected major changes to take place in the future. GPs also felt that there
had been inadequate educational opportunities, and felt reluctant to invest in self-

education themselves until they felt that genetics was more relevant.

A study by Fry et al (1999) to investigate GPs’ roles in cancer genetic services
demonstrated that there is a lack of understanding and confidence regarding the
knowledge of hereditary cancers. GPs felt that their function would be to take family
histories and make appropriate referrals to specialist services. A need for referral

guidelines and community genetics clinics was identified.
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Family history taking appears to be a role that GPs are willing to take on. Summerton and
Garrood (1997) report however that although it is agreed upon that family information is

a valuable tool, opportunistic family history taking is not occurring in general practice.
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CHAPTER 2

METHODOLOGY

This study represents the first of its kind in many years and aimed to get a general idea of
the level of genetic knowledge so as to aid the design of educational programmes and to
pave the way for further, larger studies of its kind. The materials used in this study and
the manner in which they were administered will be discussed in this chapter. A
description ofthe scope and settings of the research and the manner in which the subjects
were selected and ascertained will be included. The questionnaire used in this study will
be explained in detail including general aims, design and content. The pilot study will be
discussed and the collection and analysis of the data pertaining to this study will be

described.

2.1 Setting and scope of the study

The research project was based in the Department of Human Genetics, South African
Institute for Medical Research (SAIMR) and the University of the Witwatersrand where
the researcher was a student and where the appropriate and necessary research facilities

were available.

In this study, a General Practitioner (GP) was taken to mean a doctor working in a
frontline primary care scenario. In some studies, the term ‘primary care/family physician’
was used and those included in this report were ascertained to have the same meaning as

the term GP in this study. Subjects were selected from the 5500 doctors on the database
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of the South African Medical Association (SAMA) in the Gauteng region of South
Africa. These 5500 doctors were all registered with SAMA and within this database were
classed as general practitioners. As was discovered however, many were no longer
working as primary care givers. Some were working in administration, the
pharmaceutical industry, laboratories, occupational health, insurance etc. These doctors
were not included in the study. A list of names was chosen for the postal component of
the study and a separate list was constructed to obtain subjects for face-to-face
interviews. The same questionnaire was utilized for both groups. Those subjects residing
or practicing within a close enough geographical region (within a maximum of 1 hours
travel by car from the South African Institute for Medical Research (SATMR),
Johannesburg) were chosen for interviews as limited time (12 months) and funding were
available. Initially it was hoped that at least one hundred postal replies would be obtained
and fifty face-to-face interviews would be conducted. Both postal responses and
interviews were assessed as it was felt that postal questionnaires may yield a greater
number of responses than could be achieved by interview alone, yet interviews were
conducted to give the researcher experience with interacting with medical professionals
and enhancing communication skills. The questionnaire was administered with no aid
from the researcher during the face-to-face interviews. If the questionnaire was discussed
at all, it was only after the questionnaire was handed back to the researcher after
completion. It was felt that face-to-face interviews would help with obtaining general
opinions and for allowing GPs to voice their questions and/or concerns. These were
recorded utilizing a ‘GP Interview Sheet’ (see Appendix C). With postal questionnaires,
the researcher is not present for such discussion after the questionnaire is answered and
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subsequent questions or matters arising would not be recorded. In this study, interviews
were conducted in conjunction with postal responses to try and gather additional
information and to encourage GPs to discuss issues that may have arisen after the

questionnaire was completed.

As the questionnaire was self-administered for both the postal and face-to-face interviews
(although here the researcher was present), it was decided that the data arising from the
questionnaire would be pooled and analysed. Although this is not ideal (it could be
possible that in some way, the presence of the researcher may have had an impact on
responses even though interaction was not encouraged until the questionnaire was
complete), it was felt that as there was a relatively small number of subjects in this study,
the data would be best presented in this way. Comparisons between the postal and

interview groups have additionally been made.

2.2 Ascertainment and selection of subjects

2.2.1. Subjects approached bv post

In order to ensure that a broad range of GPs were targeted (different universities,
different years of graduation, and different locations of medical practice etc.) every fifth
name was chosen from the alphebetised (by surname) SAMA list. Questionnaires were

posted to 1091 GPs and ofthese, 73 responded.
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2.2.2. Subjects approached for face-to-face interviews

Every ninth name was chosen from the alphabetized (by surname) SAMA list to obtain
the names of GPs for this section of the study. This resulted in a list of approximately 550
GPs as potential subjects for interviewing. Where names appeared on both the lists, it was
established whether these doctors were suitable candidates to be approached for a face-to-
face interview (i.e. whether they were within a maximum distance of 1 hours drive from

the SAIMR). If not, these names were left on the postal list.

Difficulty was experienced in contacting many GPs as telephone numbers supplied by
SAMA were incorrect (an additional search for their correct number in each case was
performed by consulting the telephone book). If a GP was unable to be contacted,
declined to participate in an interview, or was too far away, the next ninth name
generated on the SAMA list was consulted. In some instances, towards the end of the
study doctors not on this list but in the local area were also approached for interviews (the
telephone book was used). Face-to-face interviews were held in conjunction with the
postal survey so that the researcher could develop interpersonal skills and experience and
so that more lasting impressions could be made with the doctors approached. These
interviews also aimed to yield more information regarding a GP’s thoughts, opinions and
issues that the postal component of the study may not have ascertained. During the
interviews, a ‘GP Interview Sheet” was completed (Appendix C). This was used so that
issues raised by the GPs during the interviews could be recorded. The total number of

interviews conducted was 51.
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It is important to note that the GPs who participated in this component of the study were
not randomly selected. As noted above, many GPs were chosen based on proximity and
convenience. Another factor was personal safety. Some areas were not felt to be suitable
to drive to on one’s own. This is not ideal, however it was hoped that by consulting as

many GPs as possible, some useful data may be obtained.

2.3 Research Tool: the gaestioanaire

The primary research tool utilised was a questionnaire specifically designed for this
study. A questionnaire was used, as it can yield a large amount of useful details in a
relatively short period of time, and can be administered on a large scale with relative
ease. This questionnaire was designed so that it could be used for both the postal (self
administered) and interview (self administered but with the researcher present) subject

groups.

2.3.1 The aims of the questionnaire

The questionnaire aimed to obtain information about GPs located in the Gauteng area
regarding facets of their practice, the genetic disorders that they have encountered, their
current genetic knowledge and their views and opinions of genetic counselling. The GPs
targeted by post, each received the questionnaire accompanied by a letter of introduction
and consent form (Appendix A). An envelope with the researcher’s address on it was also

enclosed for easy return of the questionnaire.
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2.3,2 The questionnaire design

The questionnaire (Appendix B) was designed to be as clear and unambiguous as
possible. Where applicable, tick boxes were used to facilitate the completion of the
questionnaire in as little time as possible. This structure was also used to simplify
analysis of the data. Subheadings and explanations preceded each main section of the
guestionnaire so that the subject was well informed as to the intent and the potential uses
for the data collected. The questionnaire was printed in an A5 booklet format to aid the

continuity ofthe questions and to ensure that no pages were lost or skipped.

Whilst constructing the genetic knowledge section of the questionnaire, the questionnaire
used in a study conducted by Kershner et al (1993) was consulted. In their study,
Obstetricians and Gynaecologists in the Philadelphia area of the United States were
examined as to their level of genetic knowledge. The option of “unsure of the correct
answer” was included for each question in their questionnaire so as to eliminate correct
responses made by chance rather than by actual knowledge of the topic. The same

method and style of scoring was used in the questionnaire for this study.
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2.3.3 The questionnaire content

The questionnaire contained four main sections annotated A to D:

2.3.3.1 Section A: Personal details

The purpose ofthis section was to obtain personal information about the participant. The
participants’ gender and date of birth; in addition basic information such as telephonic,
residential, postal and e-mail contact details were asked. Each GP was also asked to
supply their Health Profession's Council of South Africa (HPCSA) membership number
so that a CPD point (see 2.7) could be awarded to them for completing the questionnaire.

Participants were assured of confidentiality and discretion.

2.3.3.2 Section B: You and your practice (information regarding the medical

practice)

This section was designed to give the researcher an idea of the type of environment the
GPs were working in and to establish information regarding the patients with whom they

came into contact.

The first part of this section questioned the participants’ educational background and
qualifications, including information regarding the university attended, year of graduation
and degrees completed. The participants were also asked whether or not they had been
exposed to the teaching of Human Genetics in their training. Tfthey had received training,
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they were requested to specify the degree in which this took place, the approximate
duration of the course, whether this course was of a formal or informal nature and

whether they felt that this training had been adequate.

Detailed information on the participants’ medical practice was requested including the
type of practice, number and ethnicity of patients and the nature of the services that GPs
provided (particularly regarding antenatal care). Participants were also asked to indicate
whether any of their patients had any genetic disorders such as those listed in the

questionnaire as well as any others not listed.

2.3.3.3 Section C: Genetic Knowledge Assessment

This section asked questions regarding genetic facts that members of the Department of
Human Genetics regarded as core knowledge to get an idea of the current level of
knowledge amongst GPs. The Genetic Knowledge Assessment section was broadly

grouped into five main categories:

1 “Mendelian”- this section consisted of eight main questions about Mendelian modes
of inheritance. Understanding of risk assessment and inheritance patterns amongst
autosomal recessive, dominant and X-linkcd recessive inheritance were investigated (two
questions for each inheritance mode). An additional two questions pertaining to atypical

or unusual Mendelian patterns of inheritance such as multifactorial disorders and those
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disorders involving dynamic/unstable mutations such as triplet repeat expansions, were

also included in this section.

2. “Anenploidy” - the four main questions in this section dealt with knowledge regarding
variations in chromosome number. The first three of these questions dealt with Down
syndrome and asked facts such as incidence, the nature of the chromosome abnormality
and common clinical features. The fourth question dealt with frequently observed

features amongst individuals with Turner syndrome.

3. “Prenatal Diagnosis” - the purpose of this section was to investigate the level of
knowledge regarding the various techniques used to detect abnormalities prenatally. This
section consisted of six questions, three examining aspects of the maternal serum triple
test, one on chorionic villus sampling, and one on amniocentesis. The last question dealt
with situations in which the risk of having a child with a chromosomal abnormality

increases.

4. “Genetic Epidemiology” - these seven questions examined the GPs’ level of
knowledge of the carrier frequencies of certain disorders and the population groups in
which these disorders would be found more frequently, knowledge of the incidence of
live born babies with major anomalies and disorders that were caused by triplet repeat
expansions. The last question examined whether GPs could identify the mode of

inheritance responsible for 12 relatively common genetic disorders found in South Africa.
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5. “Teratogens” - this categoiy consisted of three questions. The first and second dealt
with the possibility ofteratogenesis in the presence of certain infectious agents and drugs
respectively. The third question requested GPs to identify characteristic physical features

of Fetal Alcohol Syndrome (FAS) from a list provided

2.3.3.4 Section D: Genetic Counselling Investigation

This section aimed to assess current opinions and practices in the field of Genetic
Counselling. GPs were asked to furnish details about how and when they had first heard
of genetic counselling and whether or not they had ever referred a patient to such a
service. Opinions regarding the importance of genetic counselling in general practice
were investigated and GPs were questioned as to whether they felt patients who received
genetic counselling had benefited from this. The GPs were also asked whether or not they
felt that all genetic disorders should be dealt with by a genetic counselling facility.
Knowledge ofthe nearest genetic counselling facility was enquired about. GPs’ perceived
abilities to participate in the various aspects of a genetic counselling session were also
questioned. The GPs were also asked if they were interested in attending courses on
medical genetics, and if they responded positively to this, information regarding preferred

events and times was requested.

2.4 The pilot study

A pilot study was undertaken to determine whether there were any problems or
ambiguities in the questionnaire and the subsequent data collation and analysis. It was

also important to establish how long the questionnaire took to answer so that GPs
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participating in the study could be informed of this and an appropriate amount of time

could be set aside to complete the questionnaire.

The pilot study was conducted by approaching ten GPs (some known personally to the
researcher and some in the local area surrounding both the SAIMR and the researcher’s
residence) for face-to-face interviews. The GPs were asked if any ambiguities were

present or if clarification of any of the questions asked was required.

As stated above, some of the GPs in the pilot study were known to the researcher and
others were targeted based on proximity. The pilot group then was not randomly selected.
One thus has to consider that responses to this questionnaire may potentially have
differed and have there would have been less potential for bias if a random sample had

been used. The pilot study group chosen however responded as follows:

The questionnaire, although quite lengthy was found to be of an acceptable length by the
GPs in the pilot study (it took an average of approximately 40 minutes to complete). The
GPs that were approached thought that the questions were generally clear and
unambiguous and covered a good selection of genetic topics. Upon analysis of the
responses however it was felt that a few questions should be altered to ensure that the
meanings of the questions were clearer and that the data obtained from the responses
could be analysed appropriately. The questionnaire was therefore revised in the following

way:
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In Section A, a question asking GPs to fill in their date of birth was included. It was felt
that the age of the GP might be relevant to his/her current level of knowledge and
opinions in the field of medical genetics. Previous studies have shown that age seems to
be an influencing factor regarding level of knowledge (Hofman et al, 1993; Julian el al,
1996). In Section D a question was asked, “ Do you feel that you have adequate
information and resources to counsel patients with the most common genetic disorders?”
This question was replaced with three questions (Questions 8, 9 and 10 of Section D of
the questionnaire) to aid the analysis of specific aspects of the possible answers to this
question namely taking of a family history and pedigree, counselling about risks and

counselling about test results.

The question whether the GPs would be interested in attending courses or seminars
dealing with current genetic issues was expanded by asking GPs to specify the genetic

topics that would interest them most.

2.5 Collection of data

2.5.1 The postal participants
The questionnaire was posted to the selected GPs (Section 2.2.1). Each doctor received
an envelope containing a letter of introduction and consent form (Appendix A), the

questionnaire (Appendix B) and a return envelope.

As too many GPs (1091) were targeted by post to all be contacted telephonically,

approximately every tenth GP on the mailing list (approximately 100) was phoned one
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month after the questionnaire had been posted. If the GP on the list was unobtainable by
phone the next consecutive GP was tried The GPs were asked if they had received the
questionnaire and were requested to post their responses back as soon as possible (ifthey
wished to participate in the study). If those GPs contacted could not find their
questionnaire, had not received it or had lost it | send out another copy. These telephone

calls resulted in an extra four responses being received.

2.5.2 The face-to-face interviews

The questionnaire was administered face-to-face to GPs practicing or living in the
Johannesburg area. An appointment was made with the GP beforehand and the interview
generally took place at their medical rooms except for four cases where it was done in
their homes. The interview schedule (questionnaire) was given to the GP by the
researcher for him/her to complete. Discussion was also usually held after the
questionnaire was completed to explore opinions and feelings more thoroughly.
Following each interview, the researcher completed a brief interview assessment form at
which time relevant issues and comments made by the GPs during this discussion were

recorded (see Appendix C).

2.6 The Genetic Information Sheet

An information sheet with core genetic knowledge was compiled by the researcher (see
Appendix D). This sheet was handed out to GPs as soon as the face-to-face interview was
completed and also sent to GPs who had returned completed questionnaires by post

together with their CPD certificates. The aim of this information sheet was to answer
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many of the questions posed in the original questionnaire, and to refresh basic genetic
knowledge in a manner that the information could be used as a reference sheet and would
be quickly and easily absorbed. The genetic information contained in the sheet covered
broad topics including Mendelian patterns of inheritance, non-Mendelian patterns of
inheritance, aneuploidy, prenatal diagnosis and screening, teratogens and genetic
counselling. Also included were some recommended readings and contact phone
numbers, should referrals need to be made. The sheet was designed to be brief and easy
to read and thus comprised only one A4 double-sided piece of paper folded in half to

form an A5 booklet.

2.7 CPD point allocation

The Continuing Professional Development (CPD) representative of the Department of
Human Genetics applied, at the request of the researcher, for CPD accreditation to the
CPD committee ofthe Faculty of Health Sciences of the University of the Witwatersrand.
It was decided by this committee that one CPD point could be awarded for participating
in the study (completing the questionnaire) and reading the Genetic Information Sheet
(see 2.6). Upon the return of a completed questionnaire by post or by completion of the
face-to-face interview, a CPD certificate was issued and sent to participating GPs by post.
Each CPD certificate (awarding one point) was accompanied by a letter of thanks (see

Appendix E and F for the postal and interview thank you letters respectively).
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2.8 Data analysis

The responses from the completed questionnaires were entered into a Microsoft Access
computer database. Quantitative data obtained from the questionnaire were entered and
analysed using Microsoft Access so that analyses of data could be made easier. Microsoft
Excel was also used to aid statistical analysis. Qualitative data were analysed by
examining all responses and categorising the data by using an organised set of categories
into which certain responses would belong. In both data sets, various comparisons were
made between the interviewed and postal participants using Microsoft Access to establish

whether there were any significant differences.

Where quantitative data required statistical analysis, the Chi-Square Goodness-of-fit test
was used to ascertain whether the sub-sets of data differed significantly in various areas

(Clarke and Cooke, 1983).

2.9 Discretion and confidentiality

This study made use of a questionnaire that required participants to disclose personal
biographical information (such as name and address) about them. The primary
requirement for this was so that in the case of the postal group, the ‘Genetic Information
Sheet” (Appendix D) could be sent to them and also so that they could be accredited with
a CPD point for participating (See Appendix E). In the letter of introduction (Appendix
A), which was sent with the questionnaire to each postal recipient, ‘discretion and
confidentiality’ was assured All of these participants were also asked to sign a consent

form, indicating they agreed for their information to be used in this study. Those who
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were interviewed by the researcher were also assured that all information would be
treated with the utmost confidentiality and discretion. At no time has any personal
information pertaining to any participants been disclosed to any other party. All
documentation and paperwork has also always been kept in a secure location. The issue
of maintaining privacy is always important (Coy, 2001). It is also important (and vital
from an ethical viewpoint) that participants feel reassured and confident that their
responses are going to be used in a way that will benefit a research field without their
individual privacy being compromised. By carefully securing data at all times and by not
disclosing any personal details or using them in any kind of data analysis the issues of

confidentiality and discretion were ensured for the participants of this study.

2.10 Research approval

The questionnaire, the letter of introduction and consent form, and the Genetics
Information Sheet were submitted to the Committee for Research on Human Subjects
(Medical) of the University of the Witwatersrand for approval. The project was approved
by the committee and an approval number (M991115) was assigned (Appendix G). The
protocol of the study was submitted to the Postgraduate Committee of the University of

the Witwatersrand and was approved (Appendix H).
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CHAPTER 3

RESULTS & DISCUSSION

In this chapter the results of the analyses of the data collected will be presented and
discussed. The data were collected using the questionnaire designed by the researcher

(Appendix B).

This chapter has five main sections. The first contains a detailed description of the GPs
who participated in the study including their biographical data and their working
environment, as well as a profile of their patients. The second section presents the results
ofthe questions aimed at assessing basic genetic knowledge. The third section deals with
the responses obtained regarding genetic counselling issues. Where necessary, content
analysis techniques have been used so that responses could be stratified and analysed.
The fourth section deals with GPs’ willingness and availability to participate in
educational programs and the last chapter discusses the results of the face-to-face

interviews.

3.1 GP Details (Section A and HI

3.1.1 GP participation
The total subject group consisted of 124 GPs. Ofthese, 51 (41%) were interviewed face-
to-face by the researcher, 73 (59%) completed the postal questionnaires, A pilot study

group consisting of 10 doctors was performed (see section 2.4).
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3.1.2 Response rate

3.1.2.1 Postal Replies

A response rate of approximately 6.7% was achieved within the postal reply section as 73
out of the 1091 questionnaires posted were returned completed. Response rates in other
studies examining genetic knowledge range from 34% (Julian et al, 1996) to as high as
81% (Shickle et al, 1989). Although both these studies were targeted at GPs, they were
performed in other countries (South of France and Wales respectively). It is important to
realize that direct comparisons cannot be made with GPs in other countries as they may
have a totally different work environment, which may affect their response rates and
attitudes. The questionnaire in each case, the incentives and the manner of its

administration were also different and this may also have affected the response rate.

The study of Lemkus et al (1978), although undertaken many years ago, is the only other
one known by the researcher in which GPs in South Africa were targeted with the aim of
assessing their knowledge of genetics. In that study GPs were also targeted by post and a
response rate of 37% was obtained. This value is similar to that of Julian et al (1996) but

is still considerably higher than the value found in this current study.

In a survey by Emery et al (1999), studies examining GPs’ attitudes towards genetics
yield response rates averaging approximately 66% (with a range of 29% to 100%). It is
important to consider though that these studies were all performed in first world countries
and thus not directly comparable to this one. The only other study that examined GPs’
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attitudes towards genetics that came close to receiving as poor a response rate was that of
Friedman et al (1997). This study investigated GPs’ attitudes towards cancer genetics in

the US state of Texas and only 29% ofthe questionnaires were returned.

Possible reasons for the low response rate obtained in the current study, could be that GPs
have little time to participate and the questionnaire was too long. The incentive offered in
this study of one CPD point (see section 2.7) might not have been sufficient to encourage
GPs to participate. A study by Tambor et al (1993) in the US used a monetary incentive
($25 per doctor) scheme to increase participation and found that when they did so, their
response rate increased from 19.6% to 64.8%. Although this kind of incentive may prove

beneficial in other areas, in a country such as South Africa it is probably not practical.

Another potential reason for the poor response is that many of the contact details for the
doctors held by South African Medical Association were incorrect. Many GPs may thus

have not received the questionnaire and so then did not have the option ofresponding.

This questionnaire required GPs to disclose their names and other biographical details.
Although they were assured of confidentiality and discretion, this may have contributed
to some doctors not wanting to participate. In a study by Campbell and Waters (1990)
however, it was demonstrated that anonymity had no significance with regards to
response rate ofa postal questionnaire, even if a sensitive subject (AIDS in this case) was

asked about. It may however still be a factor for this study.
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3.1.2.2. Interviews

For the interviews, doctors were approached telephonically from the SAMA list as
described in Section 2.2.2. It was hoped that 50 GPs could be interviewed for this study.
Of the doctors who were on the list and in the Johannesburg area and who could be
contacted (within a maximum of 1 hour’s drive from the researcher), approximately 1 in
4 were willing and available to be interviewed. This value was obtained by consulting the
SAMA list kept by the researcher which was annotated accordingly when doctors were
contacted. It is important to note however that this list is merely an approximation
however because as mentioned in Section 2.2.2, some doctors that were not on this list

were approached.

The interviews took place in the following suburbs (alphabetical order): Blackheath,
Blairgowrie, Bordeaux, Braamfontein, Bromhof, Buccleuch, Edenvale, Fairlands,
Fellside, Fourways, Fontainbleau, Glenhazel, Greenside, Houghton, Hyde Park, Kempton
Park, Kensington, Killarney, Linden, Linksfield, Lyndhurst, Momingside, Montgomery
Park, Morthcliff, Olivedale, Parktown, Randburg, Randpark Ridge, Rynfield,
Sandringham, Sandton, Sunninghill, Victory Park and Witkoppen. It’s important to note
here that bearing in mind traveling distance and personal safety the above sample is not
representative of all areas within a 1 hour drive of the SAIMR. All are within the
Northern suburbs. This thus represents a convenient sample rather than a random one and

may introduce an area of bias to the study.
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the most recent to have graduated from medical school, responses may have been greater
as GPs may feel more confident towards the subject of genetics and more knowledgeable

of current genetic trends.

3.1.4 Professional qualifications (Question BI)

Of the 124 GPs who participated in the study, 50 (40%) had studied further than their
basic medical school degree. Additional studies included both undergraduate degrees
such as the BSc and BSc (Hons) degrees and postgraduate studies such as diplomas in
aviation medicine, diving medicine, obstetrics and gynaecology, midwifery and tropical
medicine. Four GPs had undertaken a Masters in Family Medicine or the equivalent

thereof. Two GPs were busy completing their M. Phil in Sports Medicine.

3.1,5 Universities attended (Question B2)

The majority of the GPs (113, 91%) in the study had obtained their medical degree in
South Africa. Table 3.3 illustrates the South African universities that the GPs in this
study had attended. Doctors who had studied overseas came from lItaly, Ireland, Uganda,

India, Holland, Argentina, Zambia, Zimbabwe and the United Kingdom.
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Table 3.3. The universities attended by the GPs

UNIVERSITY

University of the Witwatersrand
University of Pretoria

University of Cape Town
University of Natal

University of Stellenbosch
University ofthe Orange Free State
MEDUNSA

Others (International)

TOTAL

NO. OF GPs
63
30

N W woe
SENeow

% OF GPs
51

24

5

2.5

5

2.5

1

9

100%

The majority of South African GPs in this study attended the University of the

Witwatersrand or the University of Pretoria (both situated in Gauteng where this study

was conducted).

3.1.6 Year of graduation (Question B3)

The GPs who responded had all graduated from medical school and were practicing

medicine or working in a related field. The year of graduation of the participants ranged

from 1949 to 1998 and were distributed as shown in Table 3.4:

Table 3.4 Year of graduation from medical school

GRADUATION YEARS
1941-1950

1951-1960

1961-1970

1971-1980

1981-1990

1991-1998

TOTAL

NO. OF GPs

0

4

7
24
44
45
124

% OF GPS
0

3

6

20

35

36

100%

Table 3.4 shows the majority of the doctors who participated in the study were those that

had graduated in the last 20 years.
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In the questionnaire, GPs were asked to state how long they had been in practice. The

responses ranged from six months to 50 years with a mean of approximately 9.8 years.

3.1.7 Exposure to the teaching of Human Genetics (Question B4-B71
GPs who had received some form of exposure to the teaching of medical genetics in their
medical training numbered 104 out of 124 (84%). Thus 20 (16%) of the GPs who

participated had had no such exposure.

Ofthose 104 GPs who had been exposed to the teachings of medical genetics, 65 (62.5%)
felt it was adequately taught at the time. When questioned about their current perceptions,
50 of the 65 (77%) GPs felt in retrospect that the training was insufficient, 10 (15%) felt
that their training was still adequate and two (3%) did not comment. Four (5%) GPs felt
that their training was adequate, as they had come into little or no contact with genetics
whilst practicing and therefore had not had much opportunity to put this knowledge into
practice. One GP commented, “I need superficial knowledge of genetic inherited diseases

only”

Ofthe 20 doctors who had received no form of medical genetics training, most did not

comment on howTthey felt about this.
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3.1.8 Working environment (Question B9)
Each GP was asked to state the environment in which they were working. The majority of
them (92, 74%) were in private practice, whilst the rest worked in private hospitals and/or

hospitals and clinics as shown in Table 3 5.

Table 3.5. Work environments of the GPs

WORK ENVIRONMENT NO. OF GPs % OF GPS
Private practice 92 74
Hospital/Clinic 17 14

Private practice and Hospital/Clinic 15 n

Total 124 100%

3.1.9 Details of GPs’ patient base

3.1.9.1 Approximate number of patients (Question B101

Each doctor was asked to estimate how many patients they were responsible for within
their practice, per day and annually. Most doctors had difficulty estimating how many
patients they saw annually. Many were also unsure how many patients were within their
practice (and indeed this may not apply to hospital or clinic GPs). All GPs however could
give a rough estimate of how many patients they saw on average in a day. Thus, this
information was used for analyses. The approximate numbers of patients seen by each GP
per day were used to calculate a mean average. The result revealed that GPs in this study

saw approximately 27 patients per day.
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As it was known these values were only approximate estimates the question was asked
mainly to give a general idea of how many patients the GPs in this study came into

contact with.

3.1.9.2 Consultation time (Question B 1)
Five time allocations for average consultation time were provided for GPs to indicate the

time spent per patient. The results obtained are as shown in Table 3.6:

Table 3.6. Average time allowed for each GP consultation

Average time for each consultation No. of GP responses % of GPs responses
<5 minutes 1 1

5-10 minutes 20 16

10-15 minutes 42 34

15-20 minutes 48 39

>20 minutes 13 10

Total 124 100%

For this question, it should be noted that an error was made in the values stated from
which GPs could choose a response. The values overlap (e g. 5-10 minutes; 10-15
minutes), thus potentially not giving doctors clear options for answering this question.

The following responses however were obtained:

The options of 15-20 minutes and 10-15 minutes were chosen by the largest group of GPs

(48 (39%) and 42 (34%) respectively). In South Africa, the doctor to patient ratio is high
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in most areas (Kale, 1995). This may mean that consultation times may be shorter than
would be preferred. Providing genetic information and counseling can be complex and
time consuming (Agan and Gregg, 2002). Although in practice, GPs may take more time
with patients with more complex issues than with other patients whose issues are simpler,
the aim of asking this question was to try and get a sense of how much time GPs felt they
had on average for each patient. In reality however the issue is far more complex than
this and one must also take into consideration the relationship, familiarity and knowledge

that is built up between a GP and his/her patients over time.

3.1.9.3 Antenatal Care (Question B12)

Antenatal care is provided by 69 (56%) of the 124 GPs working in medical practice.
Although most GPs said they referred patients to gynaecologists when they became
pregnant, many GPs manage patients through the first and second trimester. Eight (6%)
GPs provided antenatal care in the first trimester, forty-six (37%) GPs provided antenatal
care in the second trimester. Fifteen (12%) GPs that participated in the study managed

pregnant mothers to term.

3.1.9.4 Administration and fees of patient care (Question B 13-171

The purpose of these questions was to try and obtain information about how the medical

practice worked was also gathered. These questions asked about fees charged, whether or
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not appointments were scheduled and approximately how many of their patients were or

medical aid schemes.

Medical aid rates were charged by 76 (61%) ofthe 124 GPs in practice. Ofthe remaining
48, 11 worked in state hospitals where rates are charged well below medical aid tariffs

whilst 37 charged rates exceeding the medical aid tariff guidelines.

The GPs were asked to estimate the approximate proportion of patients within their
practice who had medical aid. 121 ofthe participants answered and the results are shown

in Table 3.7.

Table 3.7. Proportion of patients on medical aid

Percentage of Datients with medical aid No. of GPs with this % of GPs with this
percentage of patients percentage of patients

0-5% 11 9.3
5-10% 7 5.7
10-25% 2 1.7
25-50% 7 5.7
50-75% 51 42.1
75-100% 43 35.5
Total 121 100%

For this question , it should be noted that an error was made in the values stated from

which GPs could choose a response. The values overlap (e g. 5-10 %; 10-15 %), thus
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potentially not giving doctors clear options for answering this question. The following
responses however were obtained:

Up front payment (meaning cash payment at time of consultation) for services to patients
with medical aid was required in 30 (24%) of the medical practices whilst the remaining
94 (76%) submitted the bill directly to the medical aid. Where patients did not belong to a
medical aid, the majority (88, 71%) were required to pay cash at the time of the

consultation whereas the rest had an account-based system.

Altogether, 80 (65%) of GP practices required patients to make appointments for

consultations; the remaining 44 (35%) did not have a formal appointment procedure.

3.1.9.5 Age and ethnicity of patients (Question B18 and B19)

Question 18 asked GPs to estimate the percentage of patients they had within then-
practice which belonged to certain age groups. There were five age groupings provided
and all respondents entered percentages to total 100%. It should be taken into however
account that the age groups shown (e.g. 0-10 years; 10-20 years etc) overlapped, so
values may have been influenced by this. Additionally, the groupings are not evenly
divided. The data obtained however was aggregated and GPs in the study were found to
have the following average percentage of patients in each age group: 18% (0-10 years),

15% (10-20 years), 31% (20-40 years), 22% (40-60 years) and 14% (>60 years).



Question 19 aimed to gain more information about the ethnic composition of patients. In
all cases, either white or black patients constituted the majority of patients seen at any
one GP practice, and in all cases, Indian and ‘Coloured3individuals featured as minority
groups. Here, 72 GPs (58%) stated that over 50% of their patients were white with the
remaining fifty-two (42%) stated that over 50% of their patients were black. Of these 52
GPs, 7 indicated that they saw black patients only. Eleven GPs stated that other minority
groups in South Africa such as Chinese, Taiwanese and ‘oriental’ patients visited then-

practice (although always in small numbers).

GPs were asked to state the percentage of patients in that belonged to their practice in
each ethnicity group. These were then aggregated and averaged. The following average
percentages were obtained: 51% (White), 35% (Black), 7% (Indian), 6% (Coloured). An
average of one percent of patients were stated under the category ‘Other’ and these were,

as stated above, specified as being either Chinese, Taiwanese or ‘oriental’ in origin.

Based on the information gathered, the majority of GPs who participated in this study had
a working environment where there were formal procedures in place such as booking of
appointments and where a large proportion of patients had some form of medical aid. As
the setting of this study was predominantly urban, this is perhaps not surprising. In more
rural settings, the patient to doctor ratio may be far higher (Lovenstein, 1981; Rajendra,
1995) access to genetic clinics may be more difficult and there may be fewer people on

medical aids. Access to tertiary education institutions and facilities where educational
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programs may be held would also be more difficult. It would also be more difficult to

refer patients to specialised facilities if needed.

3.1.9.6 Patients with genetic disorders seen bv GPs (Question B20I
GPs were asked to specify if any oftheir patients had any genetic disorders (and if so the
approximate number) from a list of the more common disorders that was provided. The

results are displayed in Table 3.8.

Table 3.8 GPs’ patients with genetic disorders

Genetic disorder No. GPs with Averaee number of
oatients with the patients with the
disorder disorder/resDondcnts*

Albinism 30 2

Cystic fibrosis 25 2

Haemophilia 35 2

Cleft palate/cleft lip 53 3

Neural tube defects 21 2

Porphyria variegata 63 4

Familial Hypercholesterolaemia 78 31

Down syndrome 67 3

Myotonic dystrophy 10 1

Duchenne muscular dystrophy AT 2

Genetic or congenital deafness 40 2

Genetic or congenital blindness 12 3

Genetic mental retardation 45 3

Others 10 1

* The calculated average was rounded off so as to represent actual individuals with the disorder
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It was noted that 83% (103) of the 124 GPs that participated in this study indicated that
they had at least one patient with one of the above disorders. Based on the number of
patients stated to have a known genetic disorder and the number of GPs who encountered
them, it was calculated that each GP could potentially have an average of 33 patients with
a genetic disorder within their patient base. Under the category of ‘Other’, disorders
mentioned by GPs included Turner syndrome, Friedreichs ataxia, limb girdle dystrophy,
xeroderma pigmentosum, Charcot-Marie Tooth disease, Fanconi anaemia, alpha and beta

thalassaemia, haemochromatosis and haemophilia B.

These results are important and indicate that GPs do come into contact with patients who
have genetic issues. It is thus important that they be aware of how to handle them. As
previously mentioned, it was calculated that each GP could in theory be presented with
approximately 33 patients who could have some kind of genetic disorder within then-
practice patient base. It should be noted however that this value however could be
influenced by other factors. Ofthe GPs who participated in this study, ten belonged to a
practice in which a partner GP also participated in the study. There is thus potential for
some doctors to be seeing each others patients and therefore when they stated the number
of patients with genetic disorders that they see, this number may be overrepresented.
Their partners may have also mentioned these same patients. Another factor to consider
is that not all genetic disorders may be diagnosed or recognised. Thus it is possible that

this value may be underestimated in some scenarios.
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3.1.10 Differences between postal and interview GP responses in Sections A and B

In this section, | will briefly comment on any significant differences that were noted in
the results of Section A and B between the two groups. The chi-squared test was utilized
with p values less that 0.05 denoting significance. As there was one degree of freedom,

Yates correction was implemented to increase accuracy.

Upon analysis, there were only a two areas where there was a significant difference found
between the two groups. The first significant difference pertained to antenatal care. The
difference between the number of GPs who offered antenatal care in the postal
component (50 GPs) and the number of GPs in the interview component (19 GPs) was

significant (p"0.025).

Secondly, there was a significant difference between the number of GPs in the postal
component who indicated that patients needed to schedule appointments (33 GPs) and the

number of GPs in the interview component (11). Here, p=0.045.

Another point worthy of note is that GPs who were part of the postal component may
have come from areas farther a field than those who were chosen for interviews (as a
criterion for this was locality). Postal replies were received from GPs from areas such as
Vereeniging, Brakpan, Lenasia, Industria, Germiston, Krugersdorp, Centurion, Moreleta
Park, Brooklyn, Arcadia, Dainfern, Benoni, Meyerton, Bronkhorstspruit, Kibler Park,
Laudium, Glenstantia, Boksburg, Maraisburg, Pyramid, Orchards, Springs, Fordsburg,
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Erasmusrand, Heidelburg, Sinoville, Paardekraal, Lynnwoodridge, Lyttleton,
Queenswood, Edleem, Actonville, Marshaltown and Kyalami which perhaps may not

have been targeted by the researcher for interviews.

3.2 Assessment of genetic knowledge (Section O

In Section C multiple-choice questions were used to assess genetic knowledge.
Participants were asked to choose from multiple answers or to speedy whether certain
statements were True or False. For all the questions, an option of “Unsure” or “Uncertain
of the correct answer” was included so that there was a greater chance of the answers
being a reflection of true knowledge rather than a guess. In this section the results of the
questions asked were grouped according to subject rather than analysing each question of

the questionnaire consecutively in some instances.

3.2.1 Mendelian Inheritance

In genetics, understanding of the modes of inheritance is extremely important so that

genetic problems can be dealt with properly. Even if a disorder is looked up in a book,

the pattern of inheritance is normally stated, but not explained. An understanding of the

modes of inheritance is important in order to be able to explain recurrence risks.
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3,2.1.1 Autosomal dominant (AD) inheritance (Questions Cl and C21

Table 3.9 shows that when one parent has a genetic disorder that is AD, 73 (60%) GPs

knew the risks involved to offspring.

Table 3.9 Responses to autosomal dominant risk assessment

Risk Options No. of GP responses % of GP Resnonscs
dose to 0% 0 0

25% 22 15

50% (Correct) 73 60

100% 19 15

Uncertain of the correct answer 13 10

Total 124 100%

The fact that AD disorders are frequently varied in their clinical presentation (Meuller
and Young, 1998) was known by 52 (42%) of GPs. A further 52 (42%) believed this

statement to be false and 20 (16%) were unsure.

In a large proportion of cases, new mutations are the cause of such disorders, as only one
of the two homologous genes needs to be faulty for disease presentation. This fact was
considered true by 36% (45) of GPs. Unsure answers totaled 28% (35) and 36% (44) of

GPs disagreed with this statement.

In AD inheritance, males and females are affected with the same frequency. This fact was

chosen as correct by the majority (90, 73%) of GPs whilst 17% (21) disagreed. Ten

percent (13) of GPs were unsure.
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3.2.1.2 X-linked recessive inheritance (Questions C3 and C4)
A pedigree of a family with an X-linked recessive condition was shown and GPs were

asked to choose the correct mode of inheritance. The results are shown in Table 3.10:

Table 3.10 Interpretations of a pedigree showing X-linked recessive inheritance

Inheritance pattern No. GP responses* EPS Responses (%0)*
X-linked dominant 5

X-linked recessive 69 56

Autosomal dominant 20 16

Autosomal recessive 5 nr

Uncertain of the correct answer 24 20

, Thc numbers in bold indicate the correct answers

As shown above, 69 (56%) GPs chose “X-linked recessive' which correctly identified the
pattern of inheritance in this pedigree.. A further 24(20%) were ‘uncertain of the correct
answer’ and 30 (34%) chose other patterns of inheritance. Family histories and the means
of documenting them with a pedigree, are important in ascertaining whether or not
individuals are at risk or have genetic disorders in their families (Summerton and

Garrood, 1997).

Certain facts about X-linked inheritance were also examined. Five statements were
presented in Question C4. The statement and the percentage of responses selected are

displayed in Table 3.11.

The majority of doctors had good knowledge and chose correctly in each case except

statement (a) pertaining to new mutations. For statement (a), 40 (32%) GPs felt that this
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was false, 52 (42%) were unsure and 32 (26%) chose the option of ‘true’ (correct
answer). This level of knowledge may be significant as many new cases of X-linked
conditions may be disregarded in the absence of a family history, yet a new mutation may
be the cause and the history would not be present (Ballo et al, 1994). It is important that
such a fact be understood in order for such disorders to be recognised and the correct

recurrence risks given (Harper, 1998).

Table 3.11. Responses to statements about X-linked recessive disorders

Statement True* False* Unsure

a)The disorder may 32 (26%0) 40 (32%) 52 (42%)
often arise owing to a
new mutation

b) The disorder usually 92 (740/0) 25 (20%) 7(6%)
only manifests in males

c) An affected male may 33 (27%) 78 (630/0) 13 (10%)
pass on the disorder to

his sons

d) All daughters of an 89 (72%) 25 (20%) 10 (8%)

affected male are
carriers of the disorder

e) Carrier females have 93 (75%) 15 (12%) 16(13%)
a 50% chance of passing

on tlic disorder to then-
sons

+The numbers in bold indicate the percentage of correct answers

3.2.1.3 Autosomal recessive (ARL inheritance (Questions C5 and C6)
When GPs were asked to comment on the percentage risk present to children of a couple
who both carried a mutation for the same AR disorder, 56% (70) chose the correct risk

percentage as shown in Table 3.12.
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Table 3.12 Responses to autosomal recessive risk assessment (Question C5)

Risk Options No. of GP resDonses % of GP resDonses
0% 0 0

25% (Correct) 70 56

50% 29 23

100% 1 9

Uncertain ofthe correct answer 13 12

Total 124 100%

Question C6 required GPs to comment on certain statements about AR inheritance. The
results are displayed in Table 3.13. Knowledge in this area was good with 84% (104)
identifying that AR disorders may occur more often with consanguineous parents and

73% (90) correctly recognised that both males and females are equally affected.

Table 3.13. Responses to statements regarding autosomal recessive inheritance

Statement True* False* Unsure
1) A positive family history is almost 37 (30%) 71 (57%) 16 (13%)
always present

2) They are more common in the children 104 (84%) 5 (4%) 15(12%)
of consanguineous (related) parents

3) Males and females are equally affected 90 (73%0) 15 (12%) 19 (15%)

*The numbers in bold indicate the correct answers

Mendelian genetic knowledge:

Knowledge of the autosomal recessive mode of inheritance may be important if GPs are
to be able to determine accurate risks for patients. Knowledge within this section was
quite good with all but one question (C4 statement (a)) being answered correctly by the
majority of GPs. A good knowledge ofthis topic is important as mistakes involving risk

assessment on the part of a GP can significantly alter couples’ life plans and choices. If
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one does not understand the intricacies of genetic diseases and how they present,

prevention will be made difficult (Rose et al, 1999).

3.2.2 Non-Mendelian Inheritance

3.2.2.1 Multifactorial inheritance (Question C71

This question attempted to elucidate whether GPs understood that multifactorial disorders
have both a genetic and an environmental component. The majority (95 or 77%) chose
this option whilst 2 (1%) attributed the cause to abnormal genes only. ‘Uncertain of the
correct answer’ was chosen by the remaining 27 (22%) of the participants. Many
disorders that GPs see routinely follow a multifactorial inheritance pattern (Williamson
and Robertson, 1999). Diabetes, cancer, hypertension, cardiovascular disease and
Alzheimer disease all have genetic and environmental components and we are quickly
developing tools to elucidate and understand the heritability of such complex diseases
(Wolpert et al, 1999). A study by Fry et al (1999) conducted in the United Kingdom,
investigated the role that GPs feel they should play in dealing with a multifactorial
disorder such as cancer, in general, GPs felt that although they identify a role for
themselves in the process of cancer genetic services, they felt that this role only involved
taking a family history and making referrals. The level of understanding of cancer

genetics was felt to be low and GPs required the knowledge of specialists in this area.
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It is clear that many conditions have a strong genetic component but are not transmitted
in clearly defined inheritance modes. Progress in understanding how these atypical
inheritance patterns is advancing and improvements are being made in diagnosis, genetic
counselling and how treatment regimes and lifestyle changes can sometimes reduce the
risks of such disorders from presenting themselves (Wagstaff, 2000). It is becoming
increasingly important that medical practitioners become aware of both the genetic and
environmental components that such disorders may have so that they can advise patients

correctly about these issues (Emery and Hayflick, 2001).

3.2.2.2 Dynamic mutations (Question C8 and C24)

Since 1991, a number of diseases have been identified as being caused by the
amplification of simple triplet repeat expansions (lJsdin and Grabczyk, 2000). These
DNA sequences are unstable and the number of repeats present may increase from
generation to generation. Three specific triplet repeat disorders were dealt with in this
questionnaire. Fragile X syndrome, Huntington disease and myotonic dystrophy. These
three were chosen as they are found in relatively high frequencies in South African
populations (Venter et al, 1986; Hyden et al, 1982; Goldman et al, 1996) and thus may

be pertinent to GPs in this country.

Four statements were presented and GPs had to answer whether each was True or False.

The statements and the responses chosen are shown in Table 3.14.
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Table 3.14. Responses to DNA triplet repeat expansion statements

Statement True* False* Unsure
a) May display marked variability in 67 (54%) 1d%) 56 (44%)
the clinical severity between

individuals

b) May show an earlier disease onset 47 (38%) 7 (6%) 70 (56%)
in the offspring than in the parents

c) All display autosomal dominant 6 (5%) 42 (34%) 76 (61%)
inheritance

d) Show a disease severity that may 28 (23%) 14 (11%) 82 (66%)
be influenced by the sex of the

transmitting parent

*The numbers in bold indicate Ilic correct answers

For this question, the number of “unsure” responses was amongst the highest in the study.
This is not surprising as this area of genetics is relatively new, and this may reflect how
slowly new information infiltrates into general medical practice and knowledge. Hofman
(1994) conducted a study to ascertain whether new developments in genetics penetrate
the medical community and their patients. This study dealt with new testing for
neurofibromatosis type 1 (NF1). Two years after testing for this disorder was instituted, a
survey was conducted to ascertain what proportion of GPs and patients knew about this
and how many had informed their NF1 patients about this. This paper suggested that new
technological developments are only very slowly made use of in medical practice. Only
65% of individuals with NF1 had been alerted by their doctors of the availability of
testing. Thus, new advances take time to be absorbed by the medical community. Triplet
repeat expansions represent the cause of 14 human genetic diseases (Cummings and
Zoghbi, 2000) and thus knowledge regarding mechanisms of inheritance and disease
presentation may become increasingly important in the management of patients with

these disorders.
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Tn Question 24, GPs were asked to identify which disorders were caused by DNA triplet
repeat expansions. Three such disorders, Fragile X syndrome, Huntington disease and
Myotonic dystrophy were listed and correctly identified as such by 22 (18%), 16 (13%)
and 11 (9%) respectively. GP knowledge ofthe inheritance pattern of Huntington disease

and myotonic dystrophy can be seen in Section 3.2.2.3.

3.2.2.3 Inheritance patterns of common genetic disorders (Question C251

Question 25 aimed to assess whether GPs knew how commonly-encountered genetic
disorders are inherited. This knowledge is thought to be important if patients are to be
advised properly about risks and to be assessed as to whether they require referrals for
genetic counselling. DNA analysis and testing is expensive and thus it is essential that
GPs utilise these properly and do not send samples of individuals who are clearly not at

risk for a disorder (e.g. sons of fathers who have an X-linked disorder).

Table 3.15 Knowledge of inheritance patterns of genetic disorders

Genetic disorder ADI* AR2* X-L3*  Multifactorial*  Uncertain
of answer

Cystic fibrosis 10 (8%) 81 (65%0) 1(1%) 3 (2%) 29 (24%)

Huntington disease 53 143%) 9 (7%) 8(6%) 9 (6%) 46 (36%)

Familial 53 (43%) 24 (19%) 1(1%) 13 (10%) 33 (24%)

Hvpercholestcrolaemia

Albinism 11(9%) 61 (49%) 6(5%) 4 (3%) 42 (33%)

Myotonic dystrophy 15 (12%) 21 (17%) 15 8 (6%) 65 (52%)
(9%)

Haemophilia A 7 (6%) 12 (10%) 74 1G%) 29 (23%)
(60%)

Neural tube defects 1d%) 11(9%) 1 (»%) 73 (59%) 38 (30%)

Clcfl lip and/or palate 1d%) 1 (9%) 1(1%) 69 (56%) 41 (33%)

Porphyria variegata 31 (25%) 35 (28%) 0 6 (5%) 51 (42%)

Ducheime muscular 10 (8%) 20 (16%) 40 3 (2%) 51 (42%)

dystrophy (32%)

Spinal muscular atrophy 3 (2%) 20 (16%) 4 (3%) 10 (8%) 87 (71%)

Tay-Sachs disease 1 (9%) 61 (49%) 2 (2%) 3 (2%) 47 (38%)

«The numbers in bold indicate the correct answers
‘AD- Autosomal dominant, 2AR-Autosomal recessive, bt-L-X-linked
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The average percentage of certain correct answers for this set of 12 disorders was
42.46%. As all these disorders are considered to be fairly common in South Africa, this
average could represent an area where knowledge about genetic disease, how it occurs
and how it manifests may need improving. The inheritance mode of cystic fibrosis was
known by most GPs (81 (65%)) whilst myotonic dystrophy and spinal muscular atrophy
were known by the least (15 (12%) ;and 20 (16%) respectively). This may be significant
as both myotonic dystrophy (Goldman et al, 1996) and spinal muscular atrophy (Stevens

etal, 1999) have been shown to be prevalent causes of genetic disorders in South Africa.

As mentioned, albinism is probably the most commonly found genetic disease in black
patients. The results of the responses revealed that 61 (49%) GPs chose the correct
pattern of inheritance (AR), 42 (33%) GPs were ‘uncertain of the answer’ and 21 GPs
(18%) chose one of the other inheritance patterns which were not correct. The correct
inheritance mode of Familial Hypercholesterolaemia, the most commonly cited genetic
disease of GPs who participated in this study was chosen by 43% (53) of GPs. In the case
of Duchenne muscular dystrophy and porphyria variegata the correct inheritance mode

was chosen by 40 (32%) and 31 (25%) GPs respectively.
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3.2.3 Aneuploidv

3.2.3.1 Down syndrome (Question C9.10 and 11)
GPs were asked to identify the correct karyotype of a female child with Down syndrome
in Question 9, see Table 3.16.

Table 3.16 Interpretation of female Down syndrome karyotype

Karyotypes No. of GP responses % of GP responses (%) j
(n=124)

a) 47 chromosomes, XY, +21 8 6 1
b) 47 chromosomes, XX, +13 4 3 1
c) 47 chromosomes, XX, +21* 76 61 1
d) 21 chromosomes, XX 9 7 |
e) Uncertain of the correctanswer 16 13

Total 113 (remaining 11 chose (a) & 91% (remaining 9% chose (a)

(c) together) & (c) together)

* Correct option

The correct Karyotype (Option C) was chosen by 71 GPs (61%). Some (11, 9%) chose
both karyotypes “a” and “c” together. This could perhaps indicate that GPs knew Down
syndrome was caused by the presence of an extra copy of chromosome 21 but either did
not know the difference between male and female sex chromosomes or they did not

notice the difference in the question.

Down syndrome occurs with an incidence of 1 in 700 live births (Meuller and Young,
1998) and this fact was investigated in Question 11. Misconceptions about the frequency
of Down syndrome exist. A few of these misconceptions were stated and GPs were

invited to choose between them. Table 3 17 displays results.
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Table 3.17 Choice of statements regarding frequency of Down syndrome in SA

a) Isapproximately 1in 700 (Correct)

b) Is greater in the white population

c) Varies greatly from area to area

d) Islower in South Africa than First World Countries
e) Uncertain ofthe correct answcr(s)

Ootions chosen Percentase of GPs (Total 100%b)
a* 40%
a*,b 7%
a*.c 2%
a*,b,c 1%
a*,b,d 2%
b 12%
b,c 2%
b,c,d 1%
C 1%
e,d 1%
d 1%
e 30%

* Correct response

It is important to note that for this question (and as demonstrated above) more than one
answer could have been chosen. It was stated at the beginning of Section C of the
guestionnaire more than one answer could be correct so that GPs could answer more than
once for a question if they wished. In retrospect however, this question may have been
confusing to a GP as although this was stated at the beginning of the section, it was not
reiterated when this question was presented on page 7 of the questionnaire. Additionally,
the option of V (uncertain of the correct answer(s)) may have been chosen in relation to
any ofthe statements ‘a’/b ’/c’/d ’ regarding the frequency of Down syndrome. It is thus
difficult to establish whether those that chose ‘e’ were uncertain regarding the frequency
as such or whether they were uncertain about one of the statements presented. Some GPs

however did choose from options besides 'e’, giving results, which although must be
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looked at with the above in mind, may help recognize misconceptions surrounding the

frequency of Down syndrome.

From the above table one can see that 40% chose the correct answer, 30% were
‘uncertain of the correct answer’ and 30% chose one of the misconceptions known to
exist. The most commonly chosen misconception was “b’, i.e. that Down syndrome is
more commonly found in white populations. This correlates with a study by Christianson
et al (1995) in which it is revealed that Down syndrome has only recently been shown to
have a high incidence in black neonates. This study also makes mention of the fact that
difficulty has been noted in recognising and diagnosing this disorder in this population
group. This may explain why such misconceptions still persist, but it is important that

such misconceptions be identified so that they can be addressed.

Knowledge of the typical clinical features of Down syndrome was also investigated and

the results are shown in Table 3.18.

Table 3.18 Responses regarding typical features of Down syndrome

Phvsical feature True* False* Unsure
a) cleft lip and palate 27 (21%) 80 (65%0) 17 (14%)
b) epicanthic folds 120 (97%) 3 (2%) 1d%)
c) polydactyly 40 (32%) 70 (56%0) 14(12%)
d) mental retardation 121 (98%) 10%) 1d%)
¢) cardiac defect 112 (90%) 4 (4%) 8 (6%)

*Thc numbers inbold indicate the correct answers

7



As stated in Meuller and Young (1998), epicanthic folds, mental retardation and cardiac
defect are amongst the common clinical features in Down syndrome. Polydactyly and
cleft lip and palate however are not classified as common features of Down syndrome.
These arc found more commonly in cases of trisomy 13 and 18. Recognition of the
typical physical features of individuals with Down syndrome is important in order to

diagnose this disorder (Christianson, 1997).

In this question the word ‘typical’ was used. In retrospect perhaps another term should
have been used as it was thought perhaps that this may potentially have been confusing
for GPs when answering this question. Additionally it may influence the interpretation of
data. The following results however were noted:

Knowledge in the section was very good with 121 (98%) GPs recognizing mental
retardation as a common feature of Down syndrome and 112 (90%) GPs indicating that
cardiac defects may often be present. Additionally 120 (97%) knew epicanthic folds to be
a common feature. Polydactyly and cleft lip and palate were believed to be typical
features by 32% (40) and 21% (27) respectively. As stated these are found more

commonly in cases of trisomy 13 and 18.

As mentioned, knowledge regarding common disorders like Down syndrome is important
so that the condition can be diagnosed. Early intervention and medical treatment may
then be offered, and the ability of the individual to reach full emotional and intellectual
potential may be enhanced (Christanson, 1997). In this study, questions pertaining to
Down syndrome revealed that knowledge surrounding the identification of features of
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Down syndrome was very good (see above) and that 61% of GPs chose the correct
karyotype for a female patient with Down syndrome (Table 3.19). Although
misconceptions about the incidence of Down syndrome may exist (Table 3.20), 40% of

GPs recognized the correct frequency of the syndrome.

3.2.3.2 Turner syndrome (Question Cl 21
Knowledge of Turner syndrome was investigated. Table 3.19 shows the responses to
these statements.

Table 3.19 Responses to statements about Turner syndrome

Statement True* False* Unsure
a) Menial retardation 72 (58%) 38 (31%) 14 (11%)
b) A missing X chromosome 85 (69%) 22 (18%) 17 (13%)
¢) Normal stature 6 (5%0) 110 (89%0) 8 (6%0)
d) Normal secondary sexual 9 (8%) 107 (86%0) 8 (6%)
characteristics

e) Oedema at birth 39 (31%) 32 (26%0) 53 (43%)
f) Cardiac defect 60 (48%0) 31 (25%) 33 (27%)

*The numbers in bold indicate the correct answers

A common misconception appears to be that individuals with Turner syndrome are
mentally retarded. Although many have learning problems, mental retardation is found
only in a very small percentage of individuals with Turner syndrome (Meuller and
Young, 1998). This fact is important as it may affect the way in which GPs may counsel
parents and affected individuals. The cause of Turner syndrome was known by 69% (85)

of GPs.

In general, knowledge about Turner syndrome is good. Facts however pertaining to

‘oedema at birth’ and ‘mental retardation’ seemed less well known. This could be
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significant in light if diagnosing the disorder and understanding the condition. Over half
(52%, 64) of GPs did not know about the potential of cardiac defects in such patients a

potentially significant fact in light of a patients potential management.

3.2.4 Prenatal diagnosis

The results of this section were analysed in the following way: The level of knowledge
was looked at for the entire group of respondents (sections 3.2.4.1-3.2.4.3). Then, the
knowledge was looked at with reference to doctors who provided antenatal care within
their practice (section 3.2.4.4). This part of the analysis was performed to see whether
GPs in this study who probably encounter this field more often (as they provided

antenatal care), had a higher level of knowledge.

3.24.1 Maternal Serum Triple Test (Question 03.14 and 151

This test has been in use since 1988 (Wald et al, 1997) and is also useful in detecting the
presence of open neural tube defects (by monitoring the maternal AFP level), as well as
other chromosome abnormalities (Ormond, 1997). This test detects only approximately
60% of fetuses with Down syndrome. This fact was correctly chosen by 21 (17%) of GPs
(Q. 13). Forty-six (37%) thought that the sensitivity of this test was 80% and three (2%)
thought it was 100% (higher than it actually is). Twelve GPs (10%) thought the
sensitivity was 20% (lower than it is) and 42 GPs (34%) were ‘uncertain of the correct
answer’. Although normal range values and sensitivities of a test may be stated as part of
a laboratory report displaying the results, it may be of interest to note what GPs may

think the answer is without this. Although not offered throughout the country, is widely
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used among the private sectors of medical practice and in small-scale screening programs

in specific areas of South Africa (Kromberg and Jenkins, 1997).

This test is a screening test only and it is felt that it is best discussed fully with mothers

before being performed so that the limitations of the test are understood (Ormond, 1997).

Table 3.20 illustrates the GPs’ responses to question 14.

Table 3,20. Responses regarding the MSTT

Statement True* False* Unsure
a) Has a false positive rate 0f5% 68 (55%) 5 (4%) 51 (41%)
b) Is a diagnostic lab test 58 (47%) 48 (39%) 18 (14%)

¢) May identify high risk fetuses with 95 (77%) 9 (7%) 20 (16%)

other congenita] abnormalities

d) When positive, identifies fetuses with a 104 (84%) 6 (5%) 14(11%)
higher risk of having DS

e) Is administered at 10 weeks of 33 (27%) 56 (45%) 35 (28%)
pregnancy

*The numbers in bold indicate the correct answers

In this question, it should be noted that there are two areas which could have influenced
the response a GP made. For statement ‘a’, a fixed value of 5% was stated. If a GP
thought that it was perhaps slightly higher or lower than this could potentially have made
him/her choose ‘unsure’ or “false’ even though they were close to the correct value. The
same applies to statement ‘e’ regarding *10 weeks’. This should be borne in mind for
these questions. As can be seen from Table 3.23 knowledge regarding statements ‘c’ and
‘d” was good (77% and 84% correct respectively). For statement ‘b’, 58 GPs (47%)
believe this test to be a diagnostic test rather than a screening test. This is potentially

significant as it may lead to patients being misinformed. This could cause considerable
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anxiety for patients who have positive results and may lead to choices such as termination

of pregnancy being made by patients who do not have all the correct facts.

As mentioned, the MSTT can detect anomalies such as open neural tube defects. A test
revealing a significantly raised AFP level could point to such anomalies in 80% of cases
(see Q. 15). The aim of this question was to assess knowledge of this information.
Unfortunately however, it was felt that the question may have been ambiguous. One
interpretation ofthe question could be that the value that had to be indicated pertained to
the number of pregnancies in which AFP levels were raised and neural tube defects
occur. In fact what was meant was that GPs should indicate what percentage of raised
AFP levels which were associated with neural tube defects. As there was such potential
for misinterpretation in this question, it was thought best to not include it in the results of

this study as it would be difficult to gain any significant knowledge from the responses.

3.2,4.2 Chorionic villus sampling (CVSI (Question C161
CVS offers a means for early detection of a genetic disorder and therefore an option of
earlier termination of pregnancy (should this be the patient’s choice) which may thus be

less emotionally and physically traumatic for patients.

Question 16 attempted to see how GPs would handle a situation where a pregnant woman
approached them and informed them that there was a genetic disorder running in her
family for which she required testing by DNA analysis. Various options for prenatal
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diagnosis were presented. Criteria such as a request for the earliest possible diagnostic
intervention and for testing of a disorder that required DNA analysis were stressed so that

the only correct answer was “c” for chorionic villus sampling.

It was stated at the beginning of Section C of the questionnaire more than one answer
could be correct so that GPs could answer more than once for a question if they wished.
This was however not reiterated when this question was presented on page nine of the
questionnaire. In this particular instance, only option ‘c’ was correct, however as can be

seen below some doctors decided to chose more than one answer.

Table 3.21 Choice of statements regarding the earliest prenatal genetic testing

a) Maternal serum triple test

b) Amniocentesis

¢) Chorionic villus sampling

d) High level ultrasound scan

e) Uncertain of the correct answer

Options chosen Percentage of GPs (Total 100%0)
a 17%
a,b 3%
a,c* 2%
a,b,c* 1%
a,b,c*,d 2%
a,b,d 2%
b 16%
c* 36%
c*d 5%
d 2%
e 14%

* Correct response
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As shown above, 36% of GPs chose the correct option. A further 10% chose “c” in
conjunction with another option. The MSTT (*“a”) was chosen by 17% of GPs and 2%
would offer “d”, high-level ultrasound. These tests are not appropriate for diagnosing
genetic disorders by DNA analysis. Only “b” and “c” (amniocentesis and CVS) can be
used for this. Amniocentesis was chosen by 16% of GPs and although it was not the
correct answer asked for in this question, it would still benefit patients to be offered such
a test in similar scenarios (where a diagnosis could possibly be made later). Option ‘e’ for

‘uncertain of the correct answer’” was chosen by 14%

The above perhaps represents that knowledge regarding CVS sampling as a current
technique could be improved on so that it is well known that it may be a means of
establishing early prenatal diagnosis using DNA analysis. CVS has been offered in South
Africa since the 1980s and it would be beneficial if GPs were aware of its use and value

in such scenarios (Rosendorffet al, 1989).

3.2.4.3 Amniocentesis (Question C17)

Amniocentesis is a useful method for the diagnosis of many genetic defects. This
procedure has become a safer and more successful technique in expert hands over time
and a study performed in Johannesburg revealed that it has a spontaneous abortion risk of
0.7% (Kromberg et al, 1989a). Chromosomal, biochemical and DNA testing can be
performed using amniocentesis. The responses regarding amniocentesis are shown in

Table 3.22.
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Table 3.22. Responses regarding amniocentesis

Statements about amniocentesis True* False* Unsure
a) Is best performed at 12 weeks 44 (35%) 62 (50%) 18(15%)
b) Has a miscarriage risk of less that 1% 98 (80%) 12 (10%) 14 (10%)
c) Allows the examination of chromosomes 12 (10%) 100 12 (9%)
onIy (81%)

d) Takes 3-4 weeks for a complete result 72 (58%) 22(18%) 30 (24%)
e) gfan be used for biochemical and/or DNA 106 (85%0) 6 (5%) 12 (10%)
studies

f) Is an indication for the administration of 58 (47%%) 42 (34%) 24 (19%)
Anti-D gammaglobulin if the mother is Rh-

*Thc numbers in bold indicate the correct answers

For statements ‘b’°, ‘c’, ‘d” and ‘e’ the majority of GPs chose the correct answer. Of
potential significance however is that for statement ‘f, 34% (42) of GPs did not think
that an invasive procedure such as an amniocentesis, might be an indication for an Anti-D
gammaglobulin injection to avoid maternal sensitisation. A farther 24 (19%) were
unsure. Statement ‘a’ examined the optimum time to perform the test. Here, 35% (44)
agreed with the incorrect date given of 12 weeks and 15% (18) were ‘unsure’ of the
answer leaving 62 (50%) choosing the correct answer. Amniocentesis usually takes 3-4
weeks for a complete result. Here, 72 (58%) GPs correctly chose this fact to be true with

22 (18%) choosing incorrectly and 30 (24%) being unsure.

Prenatal tests such as the MSTT, amniocentesis and CVS are important parts of patient

care. Since 56% (69) of GPs in this study provide some degree of antenatal care

especially in the first and second trimester when these tests would be performed (section
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3.1.9.2), a correlation was made as to whether such GPs had a higher knowledge of

prenatal diagnosis techniques. Section 3.2.4.4 takes a further look into this.

3.2.4.4 Comparison of Prenatal Diagnosis knowledge amongst GPs providing

Antenatal Care vs. those who do not

To get an idea whether GPs who offered antenatal care as part of their practice had a
better knowledge of the some aspects of prenatal diagnosis, the percentage of the entire
sample group who got correct answers for each question in this section were compared
with the percentage of correct answers from GPs who provide antenatal care. The results

follow in Table 3.23.

As can be seen from the table, differences in the level of knowledge between the two
groups did exist but most of which were small. The differences in scores ranged from 0%
to 13% with a mean overall difference of 4.4%. Using the chi-squared test however, there
were no significant differences found (p < 0.05) between the two groups. It is interesting
to note however that more often than not the group not providing antenatal care often
scored a little higher than those that did offer this care. The question with the highest
difference in score pertained to the time taken for a full amniocentesis result.
Surprisingly, GPs who did not offer antenatal care seemed more aware of the answer to

this.
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Table 3.23 Prenatal diagnosis knowledge of GPs offering antenatal care versus those

that do not

Prenatal Diagnosis
Ouestions/Statements

Maternal Serum Triple Screen

Question 0 3

Question C 14

a) Has a false positive rate of 5%
b) Is a diagnostic lab test

¢) May identify high risk fetuses
with other congenital
abnormalities

d) When positive, identifies
fetuses with a higher risk of
having DS

e) Is administered at 10 weeks of
pregnancy

QuestionCIS

Chorionic Villus Sampling
Question C16

Amniocentesis

Question C 17

a) Is best performed at 12 weeks
b) Has a miscarriage risk of less
that 1%

c) Allows the examination of
chromosomes only

d) Takes 1-4 weeks for a
complete result

e) Canbe used for biochemical
and/or DNA studies

1) Is an indication for the
administration of Anti-D
gammaglobulin if the mother is
Rh-

Percentage Correct answers
of resnondents not offering
antenatal care (n=5S)

11 (20%)

31 (56%)
23 (42%)
43 (78%)

46 (84%)

25 (45%)
19(35%)

22 (40%)

26 (47%)
43 (78%)

45 (82%)
36 (65%)
48 (87%)
24 (44%)

Percentage Correct answers
of resDondents offering
antenatal care (n=69!

10 (14%)

37 (53%)
25 (36%)
52 (75%)

58 (84%)

31 (45%)
22 (32%)

23 (33%)

36 (52%)
55 (80%)

55 (80%)
36 (52%)
58 (84%)
34 (49%)
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3.2.4.5 Chromosome abnormalities (Question C18)

Certain situations may be present where there is a higher risk for having a child with a
chromosomal abnormality. Five such situations were presented to the GPs and their

comments are shown in Table 3.24

Table 3.24 Responses to situations about risks of chromosomal abnormalities

Statement True* t False* Unsure

a) Ifa mother already hasa childwith 111 (90%) O 13 (10%)
a chromosomal disorder

b) In mothers over 35 years ofage 123 (99%) 0 i (i%)

¢) In fathers over 35 years of age 20 (16%) 91 (73%)  13(11%)
d) In parents with balanced 49 (40%) 16 (13%) 59 (47%)

translocations
*The numbers in bold indicate the correct answers

Pregnancy in women 35 years and older is known to present a scenario of increased risk
for chromosomal abnormalities as are situations where a couple already have a child with
such a disorder. These facts were correctly recognised by 99% (123) and 90% (111) of
GPs indicating that knowledge in this area was good. Chromosomal abnormalities are not
associated with increasing paternal age, a fact recognised by 91 (73%) GPs. More
uncertainty was seen about the statement regarding “balanced translocations”. Here, 59

(47%) were unsure ofthe answer and 16 (13%) chose the statement to be false.
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3.2.5. Genetic Epidemiology
3.2.5.1 Cystic fibrosis (Question C19)

Cystic fibrosis is a severe disorder, which has an autosomal recessive mode of
inheritance. It has a high prevalence amongst the Caucasoid population of South Africa
with a carrier frequency of approximately | in 23 (Goldman et al, 1994), A number of
studies investigating GPs’ knowledge regarding cystic fibrosis have been done. Firth and
Lindenbaum (1992) sent postal questionnaires to clinicians in the UK to research
knowledge and attitudes towards prenatal diagnosis of single gene disorders. They found
that only 41% of GPs were aware that prenatal diagnosis was available for cystic fibrosis.
Julian et al (1996) showed that approximately 20% of GPs were unaware that carrier
status for cystic fibrosis in both parents was an indication for prenatal diagnosis. Patients
affected by such a disorder need to be made aware of carrier testing and options for
prenatal diagnosis. A study by Rona et al (1994) indicates that most patients intended to

make use of such options once they were made aware of them.

Question 19 of the questionnaire aimed to assess whether GPs knew the carrier frequency

of cystic fibrosis amongst Caucasoid individuals. The results are shown in Figure 3.1
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Figure 3.1 Responses regarding the carrier frequency of cystic fibrosis in white
South Africans (n=124)

Here, 13 (10%) of GPs knew the correct carrier frequency. Other carrier frequencies were
chosen by 65 (53%) and 46 (37%) GPs were uncertain of the correct answer. Boulton and
Williamson (1995) posed a similar question amongst GPs in London and found that 44%

did not know the carrier frequency.

In Section 3.1.9.4, the ethnicity of patients that GPs in this study encountered was
discussed. Seventy-two GPs (58%) stated that over 50% of their patients were white. Of
these 72 GPs, 7 (10%) identified the correct carrier frequency of cystic fibrosis.

As shown above, knowledge of the cystic fibrosis carrier frequency could potentially be
relevant to a number of GPs. Although it may not be imperative than an exact figure is
known (for a carrier frequency of a disorder) in order to be able to offer assistance, it is
perhaps important that they be aware of a range within which the frequency might be. It
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is also important to bear in mind that as exact frequencies were offered for GPs to chose
from, some may have opted for ‘uncertain ofthe correct answer’ if the value they thought
of did not exactly match one of the options provided (even if their answer could have
been close to one of these). This could potentially affect the results obtained and this

should be taken into account

3.2.5.2 Albinism (Question C201

The black population of South Africa has a relatively high frequency of oculocutaneous
albinism (Kromberg and Jenkins, 1982). This disorder has an autosomal recessive pattern
of inheritance and has a prevalence of approximately 1 in 3900 births and a carrier
frequency of approximately 1in 33 (Kromberg and Jenkins, 1982; Stevens et at, 1997).
Question 20 attempted to ascertain if GPs knew this. Carrier frequencies were shown and
GPs had to choose the correct value. The results of this question are illustrated in Figure
3.2 and show that 58% of GPs were ‘unsure of the correct answer’, 1% chose the correct

option of*1in 30” and 41% chose one ofthe other frequencies shown.
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a Uncertain of
the correct

answer
(58%)
O 1in 200
O 1in 100
O1in 60

0O 1in 30 (Correct)

0 Uncertain of the correct
answer

Figure 3.2 Responses regarding the carrier frequency of albinism in black South
Africans (n=124)

These results may be of potential significance. The majority of the South African
population is black and albinism is a serious disorder that can cause visual impairment
and an extreme sensitivity to the sun, which predisposes affected individuals to skin
cancer (Kromberg et al, 1989Db). It also has major emotional ramifications for both the
individuals and families involved, as there is much stigmatisation of individuals with
albinism amongst communities (Kromberg et al, 1987; Kromberg, 1992). In this study,
52 (48%) GPs stated that over 50% of their patients were black. Of these 52 GPs, 5
(9.6%) chose the correct carrier frequency.

As stated earlier regarding the carrier frequency of albinism, although it may not be
imperative than an exact figure is known (for a carrier frequency of a disorder) in order to
be able to offer assistance, it is perhaps important that they be aware of a range within
which the frequency might be. It is also important to bear in mind that as exact

frequencies were offered for GPs to chose from, some may have opted for ‘uncertain of
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the correct answer’ if the value they thought of did not exactly match one of the options
provided (even if their answer could have been close to one of these). This could

potentially affect the results obtained and this should be taken into account.

As with most autosomal recessive disorders there is usually no positive family history, so
it may be important that GPs be aware of the fact that carrier frequencies may be high in
certain population groups. As there is as yet no cure for either cystic fibrosis or albinism,
there is a need for these disorders be prevented where possible. In the South African
situation, it may not be possible to offer screening and referrals in many cases. This
would be extremely costly and time consuming. However, in the future this situation
could change. Primary health care practitioners would then need to become aware of the
risks of these common disorders amongst the populations they treat so that appropriate
tests and referrals could be made if necessary. Intervention such as genetic counseling,
carrier testing, prenatal testing and selective abortion if chosen may assist in the

prevention of these disorders (Kromberg and Jenkins, 1995).

3.2.5.3 Tav-Sachs disease (Question C211

Tay-Sachs disease is characterised by a deficiency in hexosaminidase isoenzyme A. The
Ashkenazi Jewish population is at increased risk for this disease with an incidence of 1in
2000 births expected in South Africa (Lane et al, 1985). The fact that this population

group was at high risk for Tay-Sachs was known by 81% (100) of GPs. One individual

93



believed it to be common in individuals originating from Greece and Cyprus (0.8%) and

the rest (18.2%) were ‘uncertain of the correct answer’.

3.2.5.4 Thalassaemia in the Greek population (Question C22)

Question 22 aimed to determine whether GPs knew that Greek individuals are at higher
risk for haemoglobinopathies such as alpha and beta thalassaemia. The results are shown

in Table 3.25.

Table 3.25 Responses regarding screening advice to a Greek couple

Genetic disorder Yes* No* Unsure

Alpha thalassaemia 70 (56%0) 24 (20%) 30 (24%)
Beta thalassaemia 99 (79%) 2 (2%) 23 (19%)
Porphyria variegata 8 (6%) 78 (63%0) 38(31%)
Albinism 0 92 (74%) 32 (26%)
Fanconi anaemia 28 (23%) 39 (31%) 57 (46%)
Myotonic dystrophy 5 (4%) 63 (51%) 56 (45%)

*The numbers in bold indicate the correct answers

As can be seen, 79% (99) of GPs correctly chose beta thalassaemia and a further 56%
(70) felt that alpha thalassaemia screening should also be offered. The rest of the
conditions presented are not more commonly found in the Greek population. An
interesting result observed however is that whilst the majority of GPs correctly chose not
to screen for these disorders, 23% (28) believed that such a Greek couple should be

screened for Fanconi anaemia. This disorder is more prevalent amongst the Ashkenazi
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Jewish (Auerbach, 1997) and Afrikaner community (Rosendorff et al, 1987) and it is

uncertain as to why this perception is present.

3.2.5.5 Birth defects (Question C23I

It is also important for GPs to be aware of how often birth defects occur amongst the
general population, as patients need to be advised of possible risks and may need to
receive counselling. Certain defects can be detected early in pregnancy and sometimes
even prevented (periconceptual folic acid may reduce neural tube defects (Hall and
Solehdin, 1998). Congenital birth defects, mild and severe, are present in about 4-5% of
all live births in South Africa (Kromberg and Jenkins, 1995). Major congenital defects
are present in approximately 3% of neonates (Meuller and Young, 1998). A study by
Delport etal (1995) showed that the incidence of congenital anomalies in black neonates
is as high as in other countries, with some individual congenital anomalies being higher.
Knowledge ofthe frequency ofsuch anomalies may aid doctors (who are often seen to be
primary source of medical information) in offering advice to patients and make them

more aware of certain risks (Tan el al, 1994).

As shown in Figure 3.3, 45% (56) of GPs were aware of this statistic. About 23% (29)

underestimated this risk, 4% (5) overestimated this risk and 28% (34) chose the option

‘uncertain of the correct answer’
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0 Uncertain (23%)

(28%)
0 3%<x<5%
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%
(2%) 0O 15%<x<20%
0 16%<x<20 0 3%<x<5% E Uncertain of the
% (45%) correct answer

(2%)

Figure 3.3 Responses regarding the frequency of major birth defects in South Africa
(n=124)

It is important to bear in mind that in this question, as exact frequencies were offered for
GPs to chose from, some may have opted for ‘uncertain of the correct answer’ if the
value they thought of did not exactly match one of the options provided (even if their
answer could have been close to one of these). This could potentially affect the results

obtained and this should be taken into account.

3.2.6 Teratogens

3.2.6.1 Infectious agents and drugs (Questions C26 and C27)

Both infectious agents and drugs, which act as teratogens, were examined. The responses

were as follows (Table 3.26):
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Table 3.26 Knowledge regarding agents that pose risks of teratogenesis

Teratogenic agent Yes* No* Unsure
Infectious Agent

Syphilis 98 (79%) 20 (16%) 6 (5%)
Rubella 123 (99%) 1 (1%)

Cytomegalovirus 108 (87%0) 10 (8%) 6 (5%)
Toxoplasmosis 108 (87%0) 6 (5%) 10 (8%)
Influenza 7 (6%) 105 (85%0) 12 (9%)
Adenovirus 9 (7%) 92 (74%) 23 (19%)
Drue

Warfarin 81 (65%) 32 (26%) 11 (9%)
Valproic acid 64 (52%) 23 (19%) 40 (29%)
Retinoids 122 (98%) 0 (0%) 2 (2%)
Paracetamol 0 122 (98%) 2 (2%)
Tricyclic antidepressants 26(21%) 56 (45%) 42 (34%)
Antimalarials e.g. chloroquine 73 (59%0) 35 (28%) 16 (13%)
Lithium 77 (62%) 11 (9%) 36 (29%)

*The numbers in bold indicate the correct answers

Overall, knowledge in this section of the questionnaire was higher than in other sections.
Syphilis, Rubella, cytomegalovirus and toxoplasmosis were correctly identified as
teratogenic by 79%, 99%, 87%, and 87% respectively. Influenza and adenovirus were
correctly identified as not being teratogenic by 85% and 74% of GPs respectively. Of the
drugs listed, 65% (81) of GPs were correct about the threat of warfarin. The remaining
26% (32) were incorrect and 9% (11) were unsure. For valproic acid, 52% (64) correctly
identified that it may be teratogenic (valproic acid which is known to increase the risks of
neural tube defects and other abnormalities if taken during pregnancy (Aulthouse and
Hitt, 1994)). The remaining 19% (23) felt it was not teratogenic and 29% (40) were
unsure.

All but two GPs (98%) recognized retinoids as a teratogen. The same was found
regarding paracetamol in that 98% correctly chose it not to be teratogenic. More doubt

seemed to exist however regarding the teratogenicity of tricyclic antidepressants and
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lithium. Here, 45% (56) of GPs got the question correct, 21% (26) chose the incorrect
option and 34% (42) were unsure. For antimalarial drugs such as chloroquine, 59% (73)
correctly agreed that these drugs may be teratogenic, but 28% (35) were incorrect and
13% (16) were unsure. In fact, these drugs may cause chorioretinitis and deafness in the
child if administered in therapeutic doses during pregnancy (Meuller and Young, 1998).
In retrospect though, this statement was ambiguous as it was not specified whether these
antimalarial drugs were in therapeutic or prophylactic doses. This may have influenced

the way in which this statement was responded to.

This area is one where GPs’ knowledge is important to ensure proper medical care.
Knowledge about drugs in pregnancy and of the risks certain infections may pose, are
part of the everyday care of patients. A lack of knowledge in this area threatens the
quality of this care. Doctors often prescribe antimalarials, antidepressants and anti-
epileptics. It is thus important that they are aware of the effects such drugs can have on a
developing fetus so that patients are not put at increased risk during pregnancy. Ttis vital
that patients are advised correctly and referred for specialist help should a potentially

teratogenic infection develop during pregnancy

3.2.6.2 Fetal Alcohol Syndrome (FAS) (Question C281

Fetal Alcohol Syndrome is caused by mothers who consume alcohol during pregnancy.
Children with FAS have a distinctive facial appearance (which includes a long smooth
philtrum and short palpebral fissures). Developmental delay, microcephaly and growth

retardation are also common findings (Smith and Jones, 1997). In South Africa, the
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frequency of FAS is one of the highest in the world, especially amongst those who live in
the Western Cape (Croxford and Viljoen, 1999). Question 28 asked GPs to identify the
correct physical findings that one would see in a child with FAS and Table 3.27 shows

their responses.

Table 3.27 Responses to identifying features of FAS

Physical feature Yes* No* Unsure
Short palpebral 91 (73%) 5 (4%) 28 (23%)
fissures

Long smooth 80 (65%) 8 (6%) 36 (29%)
philtrum

Developmental 119 (96%) 0% 5 (4%)
delay

Normal growth 14(12%) 96 (76%) 14 (12%)
parameters

Polydactyly 21 (17%) 70 (56%) 33 (27%)

*The numbers in boi d indicate the correct answers

For each statement, the majority of GPs chose the correct one indicating that most GPs
know about FAS. An interesting finding was that polydactyly was thought to occur by

17% (21) of GPs and 27% (33) ofthem were unsure.

A syndrome such as FAS is completely preventable if mothers refrain from consuming
alcohol whilst they are pregnant and this fact needs to be well known amongst the public
and medical communities. GPs need to be able to recognise children who have FAS so
that they can be managed properly and perhaps FAS can be prevented in subsequent

pregnancies by educating the mother.
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3.2.7 Differences between postal and interview GP responses in Sections C

In this section, any significant statistical differences found in the responses between the
postal and interview group are listed. To make this section clearer, | have tabulated the
results. Within the table | have stated the question number, which part of the question is
involved (for example if the option was for 100% or ‘true’ etc), listed the number of
postal or interview responses and stated the ‘p’ value if a significant difference was
found. The chi-squared test was utilized with p values less that 0.05 denoting
significance. Where there was one degree of freedom, Yates correction was implemented
to increase accuracy. It is important to note that 51 GPs were interviewed and 73 returned

the questionnaire by post. All these factors were considered when calculating

significance.

Table 3.28 Significant differences between postal and interview responses

Ouestion Number Number of Number of Total No.

and ootion resnonses bv resDonses bv of
those those who resnonses
interviewed resDonded n=124
n=51 bv Dost n=73

Question 5, option 1 10 1

0f*100%’

Question 12E 7 32 39

option of ‘true’

Question 14B, 12 6 18

option of ‘true’

Question 26E, 8 4 12

option of ‘no’

As can be seen there were relatively few significant differences found between the two

groups. A point to note is that as shown above, significance occurred if the total number

4.02

7.64

6.02

441

Probability
fei

0.055

0.005

0.014

0.036



of GPs who chose an option was tow. In other words the sample size was very small.
Here, differences found then between the ‘interview’ and ‘postal” GPs who chose these
options had greater impact although in reality this must be considered when considering

the difference.

This was highlighted even further as in some questions there was a total of just one
response for an option of a question. This meant that, for example, if that response was
from a GP in the ‘interview’ group, there was no (or zero) corresponding value for the
‘postal’ group. As there are more GPs in the ‘postal’ group than the ‘interview’ group, a
total of “1’ for the interview group and ‘0’ for the postal group for an option of a question
is significantly different (it is not so for the reverse scenario however). In reality, as this
is based on just one GP response, there is little value in a result from such a small sample.
The situation in which an option of a question had just one response (and this was chosen
by a GP in the ‘interview’ group) occurred in only two scenarios and 1 have mentioned
them for completeness:

In Question 20, one ‘interview’ GP chose the option o f“1in 30" and in Question 25 one

‘interview’ GP chose ‘Multifactorial’ as an inheritance mode for Haemophila A

3.3 Results of Genetic Counselling Investigation (Section D)

Genetic counselling (see section 1.3.5.) and the knowledge and opinions GPs have of the
process (as a general part of medical care and in a formal capacity at Genetic Counselling

Clinics), were investigated in Section D of the questionnaire. The aim (by means of a
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series of multiple choice and open-ended questions) was to assess how GPs perceive
genetic counselling fitting into the realm of general medical care and how frequently it is
utilized or deemed necessary by GPs. Formal genetic counselling has been available to
small numbers of patients in South Africa since the 1950’s (Jenkins, 1990) but began to
be more broadly offered in the 1980’s by which time approximately 2000 families were

being seen annually (Kromberg and Jenkins, 1995).

3.3.1 Previous knowledge of genetic counselling fQuestion DI>

When GPs were asked if they had heard of genetic counselling before all but one GP had.
The majority 84% (103) had first heard of it at least five years ago, 12% (15) within the
last two to five years and the remaining 4%(5) had heard of it between one and two years
ago. The majority of GPs had heard of genetic counselling whilst at medical school (66%,
82), some heard of it from their colleagues (21%, 26), a few from conferences and/or
seminars (3%, 4), or read about it in pamphlets (2%, 2). The remaining 8% (10) had read

about genetic counselling in various medical journals.

3.3.2 Understanding of genetic counselling (Question P21
An open-ended question was asked to ascertain whether GPs understood what genetic
counselling was. It is important to note that respondents only had a short space (two and a

half lines) to comment regarding this. This then means that we arc perhaps only getting a
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limited perspective of their comments regarding this question. The results of the
responses obtained however were grouped according to common themes that arose when
the answers were looked at. Each GP’s answer was carefully looked at and analysed to
see which themes were present in their responses. They were then assigned and listed
accordingly (some answers contained more than one theme). The results are displayed in

the table below:

Table 3.29 Interpretation of CPs’ understanding of genetic counselling (n=124)

Response categories No. of GPs who % of GPs who

mentioned this mentioned this
category category

1) Discussing and ascertaining risks of 90 73

genetic disorders

2) Discussing risks of recurrence 24 19

2) Screening and offering of tests 51 41

3) Explaining of medical facts - educating 26 21

about genetic facts

4) Discussing the prognosis of the disorder 9 7
and the potential management

6) Discussing options available to patients 12 10
7) Assistance with emotional adjustment 6 5
8) Discussing genetic matters (and 19 15

potentially investigating these) with parents

before they plan a family

As the above table shows, the most commonly mentioned response-based theme
pertained to assessing risk. Risk themes pertaining to ascertaining risks in a general sense
and also to ascertaining in scenarios where a family may have already had a child or
relative with a disorder (recurrence) were mentioned. Other themes that came up related

to offering testing and screening; discussing and educating patients about genetic
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situations; discussing prognosis and the potential management of genetic disorders and
discussing options that may be available to patients. Six GPs mentioned that genetic
counselling might be a source of emotional support, 'lhis is relevant as genetic
counselling has become recognised for its psychological and psychosocial component
(Borreani and Gangeri, 1996). Nineteen (15%) of GPs mentioned that genetic counselling
should ideally be performed before couples start a family. As there was limited space,
responses which included this theme were often not put into context however counselling
before starting a family may be beneficial if a genetic disorder was known to exist in the
family, or if a pregnancy would be at potential risk (for example if the mother was taking
medication). This may assist and educate parents so that they are aware of certain

potential scenarios and risks.

3.3.3 Referrals for genetic counselling (Question D3)

Ofthe 124 GPs participating in this study, 53 (43%) had previously referred a patient for
genetic counselling. The most common reason for referring a patient was Down
syndrome. Amongst the other referrals were Turner syndrome (3), Tay-Sachs disease (7),
albinism or thalassaemia carrier testing (8). The number of GPs who made the
appointment on behalf of the patient was 23 (43%), whilst 11 (21%) provided the patient
with the relevant telephone numbers for them to make their own appointment, 4 (8%)
referred them to the nearest provincial hospital for genetic counselling and the remaining

3 (6%) asked their secretaries to make the appointment.
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3.3.4 Opinions regarding genetic counselling (Question D4. D5. D6)
GPs were asked questions about their opinions regarding aspects of genetic counselling in

the context of general practice.

3.3.4.1 The importance of genetic counselling in general practice (Question D41

This first question asked whether GPs felt that genetic counselling was an important facet
of health care in general practice. The majority (115 or 93%) answered “yes” They were
then asked to comment about this and these comments were grouped into eight response-
based categories/themes in order to analyse them. Table 3.30 shows these categories and
the number of GPs who commented in these ways.

Table 3.30 Comments made by GPs who agreed that genetic counselling is an
important facet of health care in general practice (n=124)

Resnonse categories No. of GPs who % of GPs who
mentioned this mentioned this

1) Itis important for prevention, screening and 35 30

detection & management

2) Itis important for patient information 1 10

3) Itis an essential part of complete patient care 19 17

4) It is important for emotional support and 5 4

preparedness

5) It aids parents in making informed decisions 5 4

6) Is important in primary care, but mostly dealt 6 5

with by specialists

7) It is important but rarely used 10 9

8) No comment 31 23

The largest group of GPs (35 or 30%) felt that genetic counselling was important for
prevention, screening and management (1). One GP said “We deal directly with families
and are thus in an ideal position to identify and prevent problems”. Another GP said, “A

GP has an ideal position to pick up a family history and prevent repeat occurrences of
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genetic abnormalities”. This indicates this GP’s willingness to be an integral part of the
genetic counselling process. Another quote frequently given was “prevention is better

than cure”

In category (6), 5% of GPs who felt that it was important in general practice but mainly
referred to specialists. Some comments like “It is important, but GPs don’t know enough
to make this a reality” and “GPs don’t know enough about genetics” potentially reveal

areas where GPs feel they need to be further educated in genetic matters.

Of the nine GPs who did not think that genetic counselling was an important facet of
general care, five did not comment further. Two said that they did not see enough patients
who required genetic information to warrant it being an important issue, one said it
belonged in the realm of specialists like obstetricians and gynaecologists only and the last

commented that genetic counselling should be important, but felt that in reality it was not.

It is reassuring to see that 93% of GPs feel that genetic counseling has a place in general
practice. As genetic research continues, technological advances have altered the manner
in which certain patients are to be managed and it is important that doctors feel
inadequately prepared to deal with such cases when confronted with them. In light of the
high percentage of GPs who feel genetic counselling is important, educational programs
that will both demonstrate the importance of medical genetics and genetic counselling in

a primary health care setting will potentially be well received.
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3.3.4.2 Do you think that patients with hereditary disorders would benefit from
genetic counselling? (Questions PS)

This question was answered 'yes” by all 124 participants. All GPs felt that patients with
hereditary disorders would benefit from genetic counselling. Once again, GPs were
invited to comment on their choice of answer and these comments were assessed by GPs’
responses. These themes and the number of GPs who mentioned them are listed in Table

3.31.

Table 3.31 Comments made by GPs who agreed that genetic counselling is beneficial
to patients who have hereditary disorders (n-124)

Resoon.se categories No. of GPs who % of GPs who
mentioned this mentioned this

1) To improve understanding (information 27 22

regarding management, prognosis & inheritance)

2) To allow better coping and to deal with n 9

emotional issues

3) For screening, prevention and awareness 16 13

4) To aid informed decision making 19 15

5) No comment 50 41

Although fifty (41%) of GPs did not comment on this question (it was not obligatory), a
large number of GPs mentioned opinions, which fell into category (1). Comments such as
“forewarned is forearmed” were among many which stressed the benefits of being
informed and thus leading to educated decision making (4). Although, the emotional side
was not stressed as frequently as the educational side, 11 (9%) indicated that emotional
distress surrounding genetic issues may be assisted with. Phrases such as “alleviate guilt”,
“cope better”, “massive emotional impact” and “put their mind at ease” all reflect this.
Two GPs stated that although genetic counselling is indeed beneficial, GPs are not

experienced enough or knowledgeable enough to provide this
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3.3.4.3 Should all hereditary disorders be dealt with at a genetic counselling facility?

(Questions D6)

This question was aimed at getting an idea of how GPs perceived genetic counselling as
fitting into general practice. Of 124 GPs, 83 (67%) chose “yes” whilst 41 (33%) chose

“no” to the question posed.

In reality, matters may not be as ‘black and white’ regarding the management and care of
patients. It may not be as simple as a ‘yes’ or a ‘no’. For instance, many doctors use a
team approach when managing patients, yet this may not have come across since this
question requested that they choose either one or the other. Thus, the design of this
question with a ‘yes/no’ choice followed by a request for comments may not allow us to
get an accurate reflection of the real situation. The various comments that were made
however were analysed and grouped together based on respondent-based common themes

(Table 3.32).

Table 3.32 Comments made by GPs who think hereditary disorders should be dealt
with at a genetic counselling facility (n—83)

ResDonse categories No. of GPs who % of GPs who
mentioned this mentioned this

1) Genetic counselling benefits patients (includes 14 17

reasons as for Table 3.21)

2) GPs are not knowledgeable enough in this area 13 16

3) Specialised facilities could serve such patients 24 28

better

4) Teamwork-GP and genetic counselling facility 2 3

should interact

5) No comment 30 36
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Twenty-four GPs (28%) felt that specialists who had specific knowledge and facilities
necessary for genetic testing would be the best resource for a patient (3). Comments such
as “to provide accurate and precise measurement of all risk factors” and “this is a
specialised field which needs knowledgeable people” reflect this. Another comment
indicating that GPs would prefer to refer was “This takes the pressure off GPs”. When it
came to category (2), comments were made such as “GPs are not adequately trained to
inform patients”, “GPs need to be better skilled to do this”, “Most of us know too little to
give accurate advice” and “GPs don’t know enough about medical genetics in general
practice”. It seems perhaps that some GPs may not feel comfortable giving genetic
advice, GPs, who indicated that this should be a team effort (4), indicated that the genetic
counselling facility should deal with the diagnosis and testing, but that GPs could be
involved in the patient follow-up. It is thus important to offer further genetic education to

GPs who may want to take a more active role in the genetic counselling process.

As seen for question D6, 33% of GPs did not feel that all disorders should be dealt with
at a genetic counselling facility. All these respondents commented that GPs should
handle the “simpler” disorders whilst only refer the more complex matters Multifactorial
disorders such as diabetes and hypertension were often mentioned as being within the
GPs’ capabilities. This may be true in some aspects of treatment, but from a genetic point
of view, multifactorial disorders are one of the most complex and least understood
(Wagstaff 2000). As we begin to understand more about the genetic components of such
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multifactorial disorders however, treatment approaches and management may alter based
on new technologies. Therefore geneticists, genetic counselors and GPs may have to
incorporate a team approach when dealing with patients with these disorders so as to

optimize care.

3.3.5 Knowledge of the nearest genetic counselling facility (Question P7)

Just over half 68 (55%) of GPs knew where the nearest genetic counselling facility was.
Ofthose, 23 (34%) stated that it was at the Transvaal Memorial Institute, indicating that
they have not had contact with it for awhile as it moved to the South African Institute for
Medical Research (SAIMR) in 1998. The remaining 45 (66%) correctly identified the
SAIMR, Johannesburg Hospital and Pretoria Academic Hospital. These kind of data are
important as they indicate that genetic counselling facilities should perhaps make more
effort to advertise themselves so that GPs be made more aware of them and thus make
use of them more often. The information sheet distributed after completion of the
questionnaire had contact details for the nearest genetic counselling facilities in an

attempt to do just this.
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3.3.6 Preparedness to participate in the genetic counselling process (Question D8, 9

and 10)

GPs were asked about whether they felt were sufficiently prepared to perform certain
tasks which form the basis of the genetic counselling process. A point worthy of note is
that there was potential for misinterpretation with the term ‘prepared’ in the question.
Although the intended meaning for this word was “felt ability’ or ‘competence’ it may
have been misinterpreted. For instance some GPs may have thought it meant
‘willingness’. This misinterpretation was not encountered during the pilot study, nor was
it ever brought up during any of the face-to-face interviews, it must nonetheless be

considered. The results are displayed in Table 3.33:

Table 3.33 GPs’ preparedness to be able to offer aspects of genetic counselling

Genetic counselling task Yes No

)Take family histories and 23 (19%) 101 (81%)
draw pedigrees

2) Counsel patients about 9 (8%) 113 (91%)
genetic risks

3) Counsel patients about 13 (10%) 111 (90%)

genetic test results

Although there is potential for misinterpretation in the question, the findings here could
point to a possibility that the GPs in this study potentially do not feel adequately prepared
to provide these activities. Should GPs have felt that the meaning of ‘prepared’ meant
‘willing’ then another possibility could be that some GPs felt unwilling to provide these

activities. The taking of a family history taking is an invaluable tool in the genetic
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counselling process (Rose et al, 1999). It allows for inheritance modes to be elucidated
and makes clear which individuals may be at risk. A family history may also allow
genetic disorders to be prevented or detected (by subsequent testing) before they occur
i.e. hereditary cancers (Summerton and Garrood, 1997). Suchard et al (1999) performed
a study in the United Kingdom, which also investigated GPs’ ability to take family
histories. They found that only 29% felt prepared enough to do this and 15% of GPs felt
prepared enough to counsel patients about genetic test results. Although we cannot
directly compare their results to those of this study (the questions were not asked in the

same way) we can see that the trend is similar.

3.3.7 GP’s responses as to how they would to deal with the emotional consequences
of patients (Question DII)

In Question 11 of Section D, a question was posed to GPs enquiring as to how they
would deal with the emotional reactions of patients who were either at risk or affected by
a genetic disorder. The aim of this question was to get an idea of how GPs would deal
with the psychosocial aspects of the genetic counselling process or if they would rather
refer to specialists. Answers were varied and included details about how they would
counsel the patients themselves or how they would prefer to refer such cases. A few GPs
answered this question with adjectives or phrases like “poorly” or “with difficulty”,
which demonstrated that they perhaps felt poorly equipped to manage patients’ emotional
needs. Table 3.34 shows the five main response categories that arose from the responses

and the number of GPs who responded in these ways.



Table 3.34 CPs’ responses to dealing with the emotional consequences of genetic
issues (n=124)

GP responses No of GPs who % of GPs who
resnonded in thiswav ~ responded in this wav

1) Would refer for psychological assistance 48 39

2) Would counsel themselves 41 33

3) Would counsel themselves but refer if necessary’ 19 15

4) Would be unable to handle this adequately 7 6

5) No comment 9 7

Total 124 100%

As shown above, just over one third of GPs (39%) would refer these patients rather than
deal with them themselves. Comments such as “Would not feel competent or confident to
do this” and “Do not feel qualified to do this” were mentioned. Referrals to

psychologists, social workers and genetic counsellors were mentioned.

A further 33% indicated that they would counsel the patients themselves. This group of
GPs was very positive about dealing with genetic issues, but indicated that if they did not
know all the genetic facts, they would look them up in order to be of more help to the
patient. Many GPs also indicated they would respond with empathy and would hold in-

depth discussions if necessary.

The third class of responses accounted for 15% and indicated that GPs were willing to
start the emotional counselling but would refer if the problem became too complicated or
the patients required more qualified emotional support from a social worker or
psychologist.
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The last group of responses account for 6% and represent GPs who felt inadequately
prepared to deal with the emotional consequences. The remaining 7% chose not to

comment on this question.

3.4 GPs’ interest in attending educational courses (Question D12)

Question 12a dealt with whether or not GPs would be interested in improving their
genetic knowledge. Here, approximately 85% (106) of GPs indicated they would be
interested in doing so, Question 12b asked about the types of topics these doctors would
be interested in. The majority, 56% (69) of GPs, requested basic courses on the most
common disorders affecting South Africans. Fifteen (12%) also felt they needed a basic
general overview that dealt with basic facts such as that of inheritance modes. The
following disorders were specificically mentioned regarding topics that would be of
interest: Down syndrome (10 GPs (8%)) and cystic fibrosis (3 GPs (2%)). For
thalassaemia, Tay-Sachs disease and hypercholesterolaemia mention was made once for
each. Seven (6%) GPs indicated that they would like information regarding a general
approach to the management of genetic cases and four (3%) were interested in learning

more about counselling

Question 12c asked which type of event GPs (who were interested in improving their
education) preferred. Some GPs chose more than just one option. The table below (Table

3.35) shows the results:
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Table 3.35 GPs’ response to Question 12c regarding appropriate event to deal n=106

Tvoe of event No of GPs who chose this % of GPs who chose this ootion

ootion (of those that answered ‘ves’ to
0.12a) n=106

Lecture 49 46

Seminar 38 36

Individual hands-on 1 10

instruction

Distance education course 26 25 ~

Other 3 3

Lectures and seminars were the chosen the most. The next preferred choice was distance
education. Twenty-six GPs indicated that they would do a distance education course. Of
the three GPs that chose the option of ‘other’, all stated that they thought and workshop

would be appropriate.

For 12d, the most commonly chose day was Wednesday. Here, 36 (34%) GPs chose this
day. Saturday (28%, 27 GPs) and Thursday (25%, 30 GPs) were chosen second and third
respectively. When asked for the preferred time of day for such a course, most GPs chose

the evening (53%, 56 GPs).

Approximately 60% of the GPs interested in a medical genetics course would be willing
to pay for it, but many indicated on the questionnaire that the fee would have to be
reasonable. Four GPs also suggested by writing on the questionnaire that sponsorship

should be obtained to reduce costs.
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3.5 Additional data from the face-to-face interviews

Face-to-face interviews were conducted with 51 ofthe 124 GPs in this study. The aim of
these was for me, as a trainee genetic counsellor, to gain experience in interacting with
medical professionals and to improve my interpersonal interviewing skills. It was also
hoped that by dealing with GPs personally, in-depth comments to questions could be
recorded and an awareness of the presence of genetic counselling facilities would be
emphasised. The GPs interviewed were asked to complete the questionnaire in my
presence. After the questionnaire was given back, there was a discussion about topics

raised by the questionnaire.

All but four of the GPs interviewed commented in one form or another about how
infrequently a genetic issue arises in their daily practice. All ofthem were shocked at the
high carrier frequencies of common disorders such as cystic fibrosis and albinism. One
doctor commented that although she rarely saw genetic cases, it did not mean they were
not there and that if one knew what to look for, they would be encountered more
frequently. Indeed, as shown in section 3.1.9.5, each GP may encounter at least 33
patients with genetic disorders within their practice. This, in my view, could represent
one ofthe main problems regarding medical genetics in general practice. GPs are perhaps
unaware of how prevalent common disorders are and they may thus consider them to be

obscure and rare and not often considered as potential causes for illness.
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Certain common trends became apparent during these face-to-face interviews. GPs
seemed uncomfortable analysing the pedigree in Question C3, Although not explained
until after the questionnaire was returned, GPs often asked which symbol represented
male and female, Understanding and interpretation of a pedigree is often essential to GPs
being able to understand genetic literature and to giving patients accurate information
about inheritance modes and risks. Regarding dynamic/unstable mutations, only one GP
that the researcher interviewed had heard of them before and this was in the United
Kingdom whilst training in paediatrics. Other GPs, whilst expressing that they had not
heard of this type of genetic finding before, either stated that they were unsure or took
educated guesses. This perhaps emphasises a delay in information reaching GPs Another
poorly understood concept was that of balanced translocations mentioned in Question
C18(d). The majority of GPs did not understand this concept whilst completing the
questionnaire and it was thus explained to them afterwards. Translocations need to be
understood as they play a role in multiple miscarriages and patients need to be aware of
the high risks of recurrence and of fetal anomalies should a balanced translocation exist

in a parent.

Most GPs Tencountered were extremely interested in medical genetics but voiced their
feelings of not being well equipped with genetic knowledge. All GPs seemed extremely
interested in reading the genetic information sheet | handed to them at the end of each
interview. Five GPs requested additional information on triplet repeat expansions; one
requested information on Poland’s syndrome and one on Williams’s syndrome. Since
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completing these interviews, at least two referrals have been made by GPs | interviewed
to the Genetic Counselling Clinic at the SAIMR. The first involved a case of suspected
Down syndrome and the second dealt with carrier status for X-linked

agammaglobulinaemia.

3.6 Differences between postal and interview GP responses in Section D

All questions and options were looked at, including responses categorized into
respondent-based themes to see if there was any significant difference between the
number of responses in the postal and interview groups. The chi-squared test was utilized
with p values less that 0,05 denoting significance. As there was one degree of freedom,
Yates correction was implemented to increase accuracy. It is important to note that 51
GPs were interviewed and 73 returned the questionnaire by post. All these factors were

considered when calculating significance.

Only one area of significant difference was noted. This involved the last question of the
questionnaire, Question 12f. Here, there was a significant difference noted between the
postal and interview groups when asked if they would be prepared to pay for a course.
Here, out of a total of 70 GPs who chose ‘Yes’ for this option, 40 GPs were in the
interview group and 30 were in the postal group. The difference between these groups for
this option was significant (p=0.004). There could be a number of reasons for this. One
could be that the sample could perhaps be biased in that by agreeing to participate in an
interview and give up their time for a face-to-face interview, a GP in this group may have
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had an existing interest in genetic concepts and thus be more willing to spend money to
improve on their knowledge in this area. Another could be that as there was interaction
and discussion with the GPs in the interview group after the questionnaire was answered
this could also have encouraged a GP to be interested in the subject matter and this could
potentially make them feel more likely to spend money on a course. Yet another
possibility is that as interviews were conducted in areas which would have been
convenient to the researcher (mainly the Northern suburbs which may be considered

more affluent), such GPs may potentially be more able to afford to pay for a course.
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The Soutti African Institute fear Medical Research
University of Sfae WatwatersrancS, Johannesburg

SCHOOL. OF PATHOLOGY

Department off tinman Genetics

Hospital Street, Johannesburg 2001. PO Box 1038, Johannesburg 2000.
Telephone: +27-11-489-9000. Telefax: +27-11-489-9226 or +27-11-489-9209

.Professor D Viljoen 489-9239 Dr TJLde Ravel 489-9212 Dr H Soodyall 489-9208
Professor M Ramsay 489-9214 Dr A Krause 489-9219 Dr AB Lane 489-9221
Dear Doctor

My name is Kelly Trenton and | am a postgraduate student currently undertaking a
Masters degree course in Genetic Counselling. This degree is offered by the Human
Genetics Department of the University of the Witwatersrand at the South African
Institute for Medical Research. | am conducting a research project for my second year of
study to investigate the knowledge and opinions ofgeneral practitioners (GPs) in the field
of Human Genetics and Genetic Counselling. 1would appreciate it if you could fill in a
questionnaire, which addresses these issues and return it to me as soon as possible.

It is hoped that this study will provide a clearer picture regarding the level of genetic
knowledge of GPs so that more effective genetic training programs and services may be
implemented. Little research data are currently available in this area of study and your
participation would be greatly appreciated. Upon completion ofthe questionnaire (which
will take about 45 minutes) and its return, model answers of the study will be forwarded
to you. If you complete this questionnaire you wiil be eligible for 1 CP® point in the
self-study category. The CPD certificate will be sent to you along with the model
answers after the completed questionnaire has been received. Please use the self-
addressed envelope provided to return the questionnaire.

Participation is entirely voluntary and you are under no obligation to complete the
questionnaire. Should you choose to participate however, 1 would request that your
answers be as casdid as possible to ensure that the results represent a tnne reflection of
the current standard of genetic understanding and practice. Your participation in this
study will be treated with the utmost discretion and conlidlentiafity. The first section
containing your personal details is for the purpose of CPD accreditation only and will be
analysed separately from the rest of your answer sheet. If you are willing to take part,
please sign the attached consent form and return it with the completed questionnaire.

Should you have any questions regarding this study please contact Kelly Trenton, (011)
489-9236. Should you wish to refer a patient for Genetic Counselling please contact
(011)489-9223/4.

Your help in this study is most appreciated.

Thank you

2/ 1

Kelly Trenton (Miss)
MSc (Med) student

This organisation rejects racism and racial segregation, It is committed to non-discrimination, particularly in the constitution of its student body, In the selection and promotion of its staff, and in its administration.



The Soeath African Institute for Medical Research
University of the WKwerfersrantS, Johannesburg

SCHOOL OF PATHOLOGY

Dsoarftnsnr of Human Seneiics

Hospital Street, Johannesburg 2001. PO Box 1038, Johannesburg 2000.
Telephone: +27-11-489-9000. Telefax: +27-11-489-9226 or +27-11-489-9209

/ofessor D Viljoen 489-9239 Dr TJL de Ravel 489-9212 Dr H Soodyall 489-9208
Professor M Ramsay 489-9214 Dr A Krause 489-9219 Dr AB Lane 489-9221

Informed Consent Form

Questionnaire NoO.................. (fordhiad Leeaty)

L s (name) hereby give consent to
participate in this study which involves the completion of a questionnaire that will
investigate my attitudes and knowledge in the field of Human Genetics and Genetic
Counselling.

Signature

lion rejects racism and racial segregation. It is committed to non-discrimination, particularly in the constitution of its student body, in the selection and promotion of its staff, and in its administration.
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Questionnaire No.

Genetic Knowledge. Opinions and Practices amongst
General Practitioners

A. PERSONAL DETAILS (please tick whetc appropriated

This questionnaire is for research purposes only and will be treated
confidentially and analysed anonymously. In order for us to allocate a
CPD point to you however, we require that certain details be provided.

1) Tide:

2) Snrname:

3) First Nam™* (s):

4) Sri: 0O Male O Female
5) Date or Birth: / / (YYYY/MM/DD)

6) Postal Address:

7) Physical Address:

8) TELEPHONE NUMBER: (W): ()
(H): < 1
(FAX): >

91E-Mail address:

10) Health Profession’s Council of South Africa No:



9)  Are you currently working in:
Questionnaire No.,
C Private practice
0 Hospital/clinic practice
The following section will give us an idea as to the type of environment Z Both
you arc working in and the patients with whom you come into contact. O Other (specify)______
Please complete the following, using ticks where necessary.

. . . 5
1) What are your professional qualifications? 10) Approximately hOV\{ m.any patients are you responsible for?
At your practice: .
Per day:
. . R Annually:
2) Which university did you attend? -
. . 11) What is the average time allowed for each consultation?
3) When did you complete your studies?
0 <5 mins 0 5-10mins 0 10-15mins
- i > i
4) During your medical training were you exposed to the teachings of Human Genetics? 0 15-20mins 0 >20mins
0 Yes ONo

5) Ifanswered Yes to the previous question, please specify the year ofyour study in 12a) Is antenatal care provided within your practice? O Yes O No
which this look place, how many years ago this was and the duration ofthe courscfs).
Please also stale whether this course was ofa formal or an informal nature. 12b) IfYes, until what stage of pregnancy is this care usually provided?

Dsgtfis Year of medical Year course Duration of the  Formal fFlor
trainine e g. 31 course in hours |nf'0|jmal Ls 13a) Do you charge medical aid rates? D Yes O No
Year 1222 c.g. lhoura mining

dav for 6 weeks 13b) 1fNo, what rates apply?

14) Do patients need to schedule appointments to see you? O Yes '0 No

6) Ifanswered Yes to question 4, did you feel that this training was adequate at the
time? O Yes 0 No
7) How do you feel now? Please comment on your answer

15) What proportion of your patients have medical aid?

0 0-5% 0 5-10% D 10-25%
0 25-50% 0 50-75% 0 75-100%
16) Do your medical aid patients need to pay cash and claim back? 0 Yes ~ No

17)  1If a patient has no medical aid are they required to pay cash up front or can an account
be sent?

8) How long have you been practicing as a General Practitioner? years D Up front payment 0 Account basis payment



QNo.__

16)Whal age group do the majority of your patients belong to? Please state the
approximate percentage in each case.

e 0-10years %
* 10-20 years %
a 20-40 years %
d 40-60 years %
* >60 years %

19) What is the approximate ethnic composition ofthe patients belonging to your
practice?

W hite %

Black %

Indian %

Coloured %

Other (specify) %

20) Do any of your patients have the following genetic disorders? If the answer is yes,
please specify the approximate number ofthese patients in the column provided.

gtareTTCPisQEDSR

O Albinism

0O Cystic fibrosis

0 Haemophilia

0 Cleft palate /cleft lip and palate
O Neural tube defects

Q Porphyria variegata

O F.-milinl hypercholesterolaemia
0 Down syndrome

0 Myotonic dystrophy

0O Duchenne muscular dystrophy
0 Genetic or congenital deafness
0 Genetic or congenital blindness
0O Genetic mental retardation

0 Other (specify)

Q No.
C. GENETIC KNOWLEDGE ASSESSMENT

This section asks questions regarding certain genetic facts. Please
answer the questions by ticking.the correct answers or answering in
written form where appropriate. More than one answer may be correct.

MENDELIAN

1) In autosomal dominant inheritance if cither parent is affected by a genetic disorder
the chance of one of the offspring also having this disorder is:
O Close to 0%
0 25%
0 50%
0 100%
O Uncertain of the correct answer

2) In autosomal dominant disorders:

a) Different individuals vary greatly in their clinical True False Unsure___
symptoms

b) New mutations may be the cause True False Unsure__
c) Males and females are affected equally True___ False____ Unsure___ e

3) The pedigree below, best illustrates which mode of inheritance?

Cu-0O

0 X-iinked dominant

0 X-linked recessive

0 Autosomal dominant

O Autosomal recessive

0 Uncertain of the correct answer



Q. No.

Q. No,
4) In X-linked recessive disorders 8) Disorders characterised by dynamic/unstable mutations such as those involving triplet
. . . repeat expansions:
a) The disorder may often arise owing to a new True False Unsure____
- i - — —
mutation (30-50% of the time) a) May display marked variability in ihc clinical True False Unsure___
. . . severity between individuals
b) The disorder usually only manifests in males True__ False__ Unsure b) May show an earlier onset of the disease inthe ~ True____ False Unsure
. . offspring than in the parents
¢) An affected male may pass on the disorder to his  True__ False___ Unsure__ ¢) /M display autosomal dominant inheritance True___ False Unsure
sons — I -
d) All daughters ofan affected male are carriers of -~ True___False___ Unsure d) Show adisease severity that may be influenced ~ True___ False Unsure
the dlsgrder . by the sex ofthe transmitting parent
e) Carrier females have a 50% chance of passing True False Unsure__

the disorder on to their sons ANEUTLOIDY (Numerical chromosome abnormalities!

. . . . 9) A typical laboratory report of a remale child with Down syndrome would be
5) if both parents carry a mutation for a gene that lias an autosomal recessive pattern of summarised as follows.

inheritance, their offspring has the following risk of inheriting the disorder:
047 chromosomes, XY, >21

1 0% 047 chromosomes, XX. + 13
025% 0 47 chromosomes, XX, + 21

0 50% 0 21 chromosomes, XX

L= 1006 U Uncertain of the correct answer

O Uncertain ofthe correct answer

10) A child with Down syndrome may typically present with the following:
6) Autosomal recessive disorders display the following characteristics:

a) cleft lip and palate True____ False____ Unsure
a) A positive family history is almost always True__ False_ Unsure__
present b) epicanthic folds True ___ False____ Unsure
b) They are more common in children of True__ _ False____Unsure___
consanguineous (related) parents c) polydactyly True__ False_ Unsure
c) Males and females are equally affected True___ False____ Unsure___
d) mental retardation True___ False_ Unsure
e) cardiac defect True___ False___ Unsure
7) Multifaclorial disorders are.
O Usually single gene disorders 11)Thc frequency ofl'tvebom babies with Down syndrome in South Africa .

0O Caused by abnormal genes only

j Caused by teratogens only

'J Caused by both genetic and environmental factors
0O Uncertain of the correct answer

D Is approximately 1 in 700

O Is greater in white populations

0O Varies greatly from area to area

O Is lower in South Africa than First World countries
D Uncertain ufthe correct answerfs)



Q No. Q. No.

12) Frequent observations in individuals with Turner Syndrome include: 15) Significantly increased maternal serum alpha-fetoprotein (AFP) levels are associated
with open neural lube defects in the following percentage of pregnancies:
a) Mental retardation True___ False_ Unsure___
D 20%
b) A missing X chromosome True___ False_ Unsure____ D 60%
0 80%
¢) Normal stature True__ False_ Unsure__ 0 100%
0O Uncertain of the correct answer
d) Normal secondary sexual characteristics True__ False_ Unsure__
16) A 22 year old woman who is 10 weeks pregnant has requested prenatal genetic testing
e) Oedema at birth True__ False_ Unsure___ as soon as possible as she has just discovered that a genetic disorder (for which
genetic testing is possible by DNA analysis) is being transmitted in her family. For
f) Cardiac defect True__ False_ Unsure__ religious reasons, the sooner a diagnosis can be made and action taken, the belter.

You offer her;

0 Maternal serum triple screen test
0 Amniocentesis

G Chorionic villus sampling

O High level ultrasound scan

PRENATAL DIAGNOSIS

13)The maternal serum triple test (maternal serum alpha-fetoprotein (AFP), hCG and
ocstriol) will detect the following percentage of pregnancies in which the fetus has

Down syndrome: C Uncertain of the correct answer
0 20% 17) Amniocentesis:
D 60%
1 80% a) Is best performed at 12 weeks True___ False____ Unsure
0,
0 100% . b) Has a miscarriage risk of less than 1% True False Unsure
O Uncertain of the correct answer —
c¢) Allows the examination of chromosomes only True False Unsure___
14)The materal serum triple screen test: d) Takes 3 -4 weeks for a complete result True___ False Unsure___
iti 0,
@) Has a false positive rate of 5% True__ False __Unsure__ e) Can be used for biochemical and/or DNA studies True False Unsure___
b) Is a diagnostic laboratory test True_ False Unsure f) Is an indication for the administration of Anti-D  True False Unsure__

c) May identify high risk fetuses with other True False Unsure___ gammaglobulin if the mother is Rh negative

congenital abnormalities

d) When positive, identifies fetuses which  True___ False___ Unsure____
have a higher risk ofhaving Down

syndrome

c) Is administered at 10 weeks of True___ False___ Unsure
pregnancy

« S



Q. No,

18) The risk of having a child with chromosomal abnormalities increases:

a) If a mother has already had a child with a True False Unsure___
chromosomal aberration

b) In mothers over 35 years of age True False Unsure___
¢) In fathers over 35 years of age True False Unsure___
d) In parents with balanced translocations True False Unsure___

GENETIC EPIDEMIOLOGY

19) The carrier frequency of cystic fibrosis in the South African Caucasian population is
approximately:

0 11n200

O 1in too

O 1in 50

O 1lin 20

O Uncertain of the correct answer

20) The frequency of carriers ofalbinism in the black population in South Africa is
approximately:

O 1in 200

O 1in 100

O 1in 60

D 1in 30

O Uncertain of the correct answer

21) Carrier testing for Tay-Sachs disease is recommended in which population group:
0O Afrikaans-speaking individuals
O Asian individuals
O Individuals originating from Greece and Cyprus
O Ashkenazi Jewish individuals
0O Uncertain of the correct answer

Q No,

22) A Greek couple is planning to start a family. There is no family history ofany genetic
disorders but they ask you if there are any conditions which should be screened for.
They present a list of disorders they have heard about and you advise them as follows
(place a tick after the appropriate answers)).

a) Alpha thalassaemia Yes_  No___ Unsure__
b) Beta thalassaemia Yes_  No___ Unsure__
c) Porphyria variegata Yes_  No___ Unsure_
d) Albinism Yes_ No___ Unsure_
e) Fanconi anaemia Yes_  No___ Unsure_
e) Myotonic dystrophy Yes_  No__ Unsure_

23) The percentage of M ajor birth defects in South African live bom babies is:
O Below 1%
O Between 3% and 5%
0 Between 10% and 15%
O Between 15% and 20%
0 Uncertain ofthe correct answer

24)  Which ofthe following disorders are caused by DNA triplet repeat expansions?

a) Fragile X syndrome Yes_ No___ Unsure___
b) Alzheimer’s disease Yes_ No___ Unsure___
¢) Myotonic dystrophy Yes__ No___ Unsure__
d) Huntington disease Yes_ No___ Unsure___

e) Spinal muscular atrophy Yes No Unsure____



. No,
Q- No Q No

25) Please answer by ticking the appropriate column to indicate the inheritance mode of

the following genetic disorders: 27) Which of the following drugs are considered major teratogens and are strongly

contraindicated in pregnancy?

QGMVCTICDSCROR ATOSOVAL  AUTCSOVAL MCLTIFACr  UNCERTAIN
OOMMAM  RECESSIVE TORUI. Of Answer a) Warfarin Yes_ No____ Unsure____
Cystic fibrosis b) Valproic Acid Yes_ No___ Unsure_____
Huntington disease c) Retinoids (for treatment of acne) Yes_  No___ Unsure___
Familial hypercholesteroiaemia d) Paracetamol Yes_ No____ Unsure___
Albinism e) Tricyclic antidepressants Yes__ _No____ Unsure__
Myotonic dystrophy f) Amimalarials e g. chloroquine Yes_ No___ Unsure_
Haemophilia A e) Lithium Yes_ No___ Unsure___
Neural tube defects
Cleft lip and/or palate
Porphyria variegata 28)Children with Fetal Alcohol Syndrome (FAS) may present with the following
Duchenne muscular dystrophy :;ag:]r;st: palpebral fissures Yes____No____ Unsure___
Spinal muscular atrophy b) Long smooth philtrum Yes_  No___ Unsure___
Tay Sachs disease c) Developmental delay Yes_ No___ Unsure_
TERATOGENS d) Normal growth parameters Yes_  _No___ Unsure_
26)Which ofthe following infectious agents may pose significant risks ofteratogenesis? ¢) Polydactyly Yes_ _No___ Unsure___

a) Syphilis Yes__ No____ Unsure

b) Rubella Yes_  _No___ Unsure__
¢) Cytomegalovirus Yes_  No___ Unsure__
d) Toxoplasmosis Yes_ No___ Unsure___
e) Influenza Yes_ No___ Unsure_
e) Adenovirus Yes_ No___ Unsure__



O-Np
D. GENETIC COUNSELLING INVESTIGATION

The following section aims to gather information regarding your current
opinions and practices regarding genetic counselling. Please tick where
necessary and comment fully when requested.

la) Have you heard of genetic counselling before? 0 Yes u No
Ib) Ifyou answered Yes to the previous question, when did you first hear about it?

0 0-1 year ago 0 1-2 years ago 0 2-5 years ago C >5 years ago
Ic) How did you hear about it?

0O Coileagues/other professionals (please specify)
[1 Conference/ seminar
0O Pamphlet

0 Medical Journal

j Medical School

0 Other (please specify)

2) What do you understand by genetic counselling?

3a) Have you ever referred a patient for genetic counselling?
O Yes 0O No

3b) Ifyou answered Yes to the previous question please state the approximate number of
patients referred and their disorders.

NUMBER OF PATIENTS GENETIC DISORDERL1S)

Q. No.
3c) IfYes was answered for question 3a, describe how the clients were referred:

0O You nude the appointment on their behalf

0O You supplied the patient with the telephone numbers and left it to them
0 You referred them to the nearest provincial hospital

0 You asked your secretary to make the appointment

0 Other (please specify)

4) Do you feel that genetic counselling is an important facet of health care in general
practice? Please comment on your choice of answer.

O Yes ONo
Comment:

5) Do you think that patients with hereditary disorders would benefit from genetic
counselling? Please comment on your choice ofanswer.

OYes O No
Comment:

6) Should all hereditary disorders be dealt with at a genetic counselling facility? Please
comment on the choice of your answer.

OYes DNo
Comment:

7) Do you know the whereabouts of the nearest genetic counselling facility to your
practice?
O Yes 0O No

IfYes, please state where:




Q.No

8) Do you feel sufficiently prepared to take a full family history from patients and draw
pedigrees” Z Yes Z No

9) Do you feci sufficiently prepared to counsel patients about their genetic risks?

O Yes C No
10) Do you feel sufficiently prepared to counsel patients about their genetic test results?
Z Yes 0O No

11) How would you deal with the emotional consequences of patients who are either
affected or at risk for a genetic disorder?

12a) Would you be interested in attending courses or seminars dealing with current
genetic issues? H Yes fl No

12b) If answered Yes, which topics in Genetics would inteiest you most?
Comment:

12c) Ifanswered Yes, what type of event do you feel would be most appropriate?

O Lecture 0O Seminar O Individual hands-on instruction
0 Distance education course 0 Other (please specify)

12d) What day of the week would suit you best?
0O Monday O Tuesday 0 Wednesday DThursday
0O Friday 0O Saturday 0O Sunday

12e) What time of day would suit you best?
0 Moming 0 Afternoon 0O Evening

12f) Individualised genetic teaching is lime consuming and may be costly. Would you be
prepared to pay for such a course?

O Yes A No
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GP Interview Sheet

Date: Interview No.

Personal details:

Firstname: Surname:

Address:

Telephone No.:

Relevant personal information:

Specific comments made:

Genetic topics raised?

Any specialized information required?;
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s Fetal Alcohol Syndrome (FAS)

» May he caused by the consumption of more than two units ofabsolute alcohol (A A) per day (30ml
AA) oroncor more binges atacrucial embryological lime during gestation 0>5drinksof>75m| AA

j Clinical characteristics: growth retardation, short palpebral fissures, short nose, smooth phillrum,
thin upper lip, micrognathia, microcephaly, developmental delay, hyperactivity and other
behavioral abnormalities

. Pour times more prevalent in the Western Cape ofSA than reported anywhere else in the world

Cenet|c Counselling

What is Genetic Counselling?

Genetic Counselling is acomprehensive communication process thatdeals with the problems associated
with the occurrence nr (he risk of recurrence of a genetic disorder ill a family. This process involves a
trained person helping an individual or family to: 1) comprehend the medical facts, 3) understand the
hereditary implications, 3) understand the options available based on risk of recurrence, 4) choose a
course ofaction and 5) adjust to Ihcdisorder in an affected family member and/or to the risk o f recurrence.

What does a Genetic Counsellor do?
Obtains an accurate assessment o f the problem and attempts to establ ish a diagnosis
Assists the family in the management of Ihcdisorder where possible
Explains the naluie and cause of the disorder (genetics and heredity)
Discusses the psychosocial implicalionssurroundingthedisorder
Estimates and explains the risk o f the disorder recurring
Discusses the concepts of preventing the disorder front recurring i.c. prenatal diagnosis,
reproductive alternatives, therapeutic options
Facilitates decision making regardi ng future plans and helps the family adjust to these plans
¢ Assesses the family's needs and refers them to suitable resources (medical, psychiatric, support
groups etc.)

»®» O e MO O

o

When should apaliculbcrefericdJorGefletjcCounselling?
\ If there is a family history of some genetic disorder or birth delect e g. Down syndrome, cystic
Hbrosis, mental retardation

. Ifan Individual has one or more congenital malformations

. If there have been repealed spontaneous abortions (three or more first trimester) or a previous
stillbirth for which no medical reason could be found

. Ifapregnant woman is over 35 years ofage Advanced maternal age has been implicated in a higher

frequency ofcbromosomal abnormalities suchas Down syndrome
o Ifa pregnant women has been in contact with potentially harmful agents such us infections, drugs,
radiation, alcohol, or has diabetes mellilus

d Ifclose rclhlives ofanimil vidual wi ltta gencli ¢ disorder wishes to plan a family

Recniumenderl Beading

c Muller, R. F. and Young. I. D. 1998. Emery's Elements of Medical Genetics, [(I""Edition Churchill
Eivingston: London

c Harper, P S. 1998, Practical CicnclicCouiiselling, 5* Edition. Butterworili Ilcincmann:Oxford

Gypyic Counselling Clinks;
*Tuesday Morning
-SA1MR (clinical cases)
-Johannesburg liospital. Area 159
“ Hookings for Genetic Counsel ling Clinics: (1111)489-9223/4

‘ Thursday A fiernoons
-C. 11. Bnragwanalh Hospital

The South African Institute for Medical Research
University of the Witwatersrand, Johannesburg

SCHOOL OF PATHOLOGY
Department of Human Genetics

Hospital Street, Johannesburg 2001. PO Box 1038 Johannesburg 2000
Telephone: <27-11-489-9000 Telefax: *27-11-489-9226 or+27-11-489-9209

Professor 0 Viljaen 489-9239 Dr TJL de Ravel 489-9212 Dr H Soodyall  489-9208
Professor M Ramsay 489-9214 Dr A Krause 489-9219 Dr AB Lane 489-9221

genetics InformatiojtShill

Mende.lian patterns nfjnhcri tssncf

Mendcliim inheritance refers to disorders that are caused by single genes. Mcndelisn inheritance
may follow autosomal patterns of inheritance, where the mutant gene(s) is/arc on one Of the 44
mutosomes or it may follow asex-linked pattern of inheritance where the mutant genr(s) Is/are on
one of the two sex chromosomes.

Autosomal Dominant (AQ) Inheritance

. Usually seen through many generations o fa family

. One copy o f the mutant gene is requi red to cause the disordci (heterozygous stale)

. There is a 50% riskoranall'ectcd parent having an affected child

. Clinical features may show striking variation from person to person

. The dii novo (new) mutation rate may be high An individual may present with a unique AD disorder
which is not apparent in any other family member

j  Bothsexesareequally affected

0 Examples Huntington disease, porphyria variegata, familial hypcrcholesterolaemia, myotonic
dystrophy

Autosomal Recessive(ARtInheritaiice

o  Only manifest when the mutant gene is presentin adouble dose (homozygous stale)

v A family history-is rarely found

a  Two parents who are both carriers o fa mutant gene for an AR disorder have a 25% risk ofhaving an
alfectcd child

o Consanguineous (related) parents have a higher risk ofhaving children afTecled by an AR disorder

. Both sexes equally alfccled

a Examples: cystic lihrosis, spinal muscular atrophy, albinism and Tay Sachs disease

X-Linked Recessive (X LK) Inheritance

3} Mulaiit gene is found on the X chromosome

. AlTeclsmalesalmoslexclustvelY

3} In female carriers, a mutation is present on one of the X chromosomes (heterozygous state) and
usually produces no plicnolypic effect

a A mutation on amale'sonly X chromosome (hemizygous stale) causes the disorder
AlTccled males and Ihcir daughters arc alt obligate carriers (they all receive an X chromosome from
(heir father). Sons of alVecled mules arc never affected as ihey receive the Y (and not the X)
chromosome from their fallier

. Incarrier females’5(1°ooftheir sons arealfectcd und 50% of Ihcir daughters arc carriers

. l)nnovo mutations may occur. Afleeted males may occur with noprevious family hi.story

3} Examples: Haemophilia, Dueltcnnc muscular dystrophy

Fhik nimito<linpt>1I|-H*ia VP41 NK-AIUMME-n-1- iviitnuw-ri. 1l m-siyhluh<nrfIKOilAichi<fr. in ibavj.* feai liriiil>.I|ffi (fill stff infinity .[In»y*fliifi



N»n-Mendelian patterns ofinheritance

Mullifaclorial Disorders
a  Notcaused by asingle gene but by both multiple genes and environmental factors
u Examples: cleft lip and/or palate, neural tube defects and talipes egiiinovarus (club foot)

Dynamic Mutations

A new class of mutation identified as causing disease in humans. Triplet repeat sequences occur in

increased copy number in affected persons when compared to tliegeneral population. These disorders are

characterised by:

a  Marked variation inclinicu! symptoms may occur between individuals

a  Earlier age ofonset may be seen inoffspring (ban was seen in the parents

o Sex of parent influences severity. E.g. Fragile X - more severe when maternally inherited,
Huntington disease more severe when paternally inherited

x  Examples: Fragile X syndrome, Huntington disease, myotonic dystrophy, Friedreichs ataxia

AtimptoWy

Aneuploidy refers to a numerical chromosomal abnormality involving the loss or gain of one or
more chromosomes.

a 47chromosomes. Commonest karyotypes: 47, XX, *21 (female)and47,XY,+21 (Male)

. Common clinical features: epicanthic folds, mental retardation, hypotonia and cardiac defects

o  Approximately 1in700births(found inall populationand ethnic groups) increased risk is seen with
advanced maternal age

Turner Syndrome (T.S)

o  Karyotype ismost commonly 45, X. Other variants include:46 X, r(X) or46 X, i(Xq)

a  Common features: oedema at birth, webbing of the neck, cardiac defects, short stature, infertility,
usual ly mentally normal

Prenatal Diagnosis and Screening

Prenatal diagnosis and screening offers the ability to delect abnormalities in an unborn child.
Maternal serum screening, amniocentesis and chorionic villus sampling are a few options that may
he offered to expectant parents.

Maternal Scrum Triple Screen Test

A blood sample is taken from the pregnant woman at 16-18 weeks gestation. Detects women at increased
risk for DS and neural tube defects.

0  Measures oestriol, HCO and alpha-fetoprotein (AFP) levels

0  The detection rale forDS is 160% with a false positive rateof +5%

u Itisascreening test, notadiagnostic test

. Other chromosomal abnormalities and up to 85% ofopen neural tube defects may be detected

« A positive result indicates an increased risk only, and does not represent a confirmed diagnosis

Amniocentesis

o  Best performed between 16-18 weeks

a  Miscarriagerisk: +0.7%

o Chromosomesand AFP levels are routinely examined

« Chromosome results available after 2-4 weeks, AFP levels afterabout aweek

a Biochemical and DNA analyses may be performed for known genetic disorders

a Itis an invasive procedure - Rhesus maternal sensitisation may occur (administer Anti-D to Rh
negative women)

Chorionic Villus Sampling

0  Carried out between 10-12 weeks

. Miscarriagerisk: *3-5%

Chromosome, some biochemical and DNA analyses for known disorders may be conducted

Cannot measure AFP levels

Confined placental mosaicism may give false results in 1% of cases An abnormal result thus
requires confirmation by amniocentesis

L o D

Increased risk for having achild with chromosomal abnormalities
a  Previouschild withachromosomal aberration

a  Advanced maternal age (over 35 years)

a  Advanced paternal age (over 65 years)

9 Parents with abalanced translocation

Certain populations have higherfrequeneiesofspecific genetic disorders than others. Examples:

o  Cystic ftbrosis-Caucasianpopulations(Carricrfrcquency: 1in20)

¢ Albinism-Blackpopulalians(Carrierfrequency: 1in30)

¢ TaySachsdisease-Ashkenazi Jewish population (Carrier frequency: 1in 25)

3} I halassacmia - in individuals originsling from the Mediterranean area, the Middle East, the Indian
subcontinent and South-East Asia. Between 1in 7 and | in 30 people from these areas may carry the
mutations

Birth Defects
a  +3-5% ofall newborns have at least one major structural defect or genetic disorder present at birth,
which may lead to premature death or severe handicap.

Teratogens

Drugs - Many drugs are possi ble teratogens. Examples of proven teratogens:

<4 Warfarin - nasal dysplasia,chondrodysplasiapunctata,microcephaly,deafness

. Valproieacid - neural tubcdcfecls, facial and digital abnormalities

Retinoids - ancncephaly,anopthalmia, spina bifida, facial and urogenital anomalies
Antimalarialse.g.chornquine -chorioretimtisanddeafness(rare)

Lithium - heartand limbdefccts

O = @

Infectious Averts-Examples:

. Syphilis - facial and bonyabnormalilies,keratitis

« Rubella - mental retards!ion,cataracl, deafness, congenital hcartdcfccts

o  Cytomegalovirus -microcephaly with menial retardalion.chorioretinilisjiepalosplenomegaly
o  Toxoplasmosis -chorioretinitis, microcephaly with mental retardation, liepalosplcnomcgaly
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Yh@ South African Institute for Medical Research
University of the Witwaterssrand, Johannesburg

3C5100L OF PATHOLOGY
Department of Human Genetics

Hospital Street, Johannesburg 2001. PO Box 1038, Johannesburg 2000.
Telephone: +27-11-489-9000. Telefax: +27-11-489-9226 or +27-11-489-9209

Professor D Viljoen 489-9239 Dr TJLde Ravel 489-9212 ' Dr H Soodyall 489-9208
Professor M Ramsay 489-9214 Dr A Krause 489-9219 Dr AB Lane 489-9221

Dear Doctor

Thank you for participating in the study “Genetic knowledge, opinions and practices
amongst general practitioners”.

Attached to this letter please find a General Information sheet designed to provide
fundamental genetic information and assist you with possible referrals. This document
will come in handy and we urge you to keep it for future reference. Contained within this

sheet you will also find information regarding when and where to book patients for
Genetic Counselling.

Your CPD certificate awarding you 1 CPD point in the self-study category for
participating is also attached.

Should you have any queries about this study please contact Kelly Trenton, (011) 489-
9236.
Thank you once again for your cooperation.

Yours sincerely

Kelly Trenton
MSc (Med) Student

This organisation rejects racism and racial segregation, It is committed to non-discrimination, particularly in the constitution of its student body, in the selection and promotion of Its staff, and in its administration.
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GENETIC COUNSELLING CUNZX
SCHOOL OF PATHOLOGY

Department of Human Genetics

w
Cnr Hospital and De Korte Streets, Johannesburg 2001 PO Box 1038, Johannesburg 2000
Bookings: Telephone: +27 11 489 9470/1 Telefax: +27 11 489 9226 or +27 11 489 9209
rofessor D Viljoen 489 9239 DrTJL de Ravel 489 9212 Dr A Krause 489 9219
Is P Craig 489 9243 Sr M Glass 489 9227 Ms C de Vos 489 9236

Dear Doctor

Thank you for participating in the study “Gsnette kftowiiedgs, opinions and practices
auaongst geaerail practitioners”.

Your CPD certificate awarding you 1CPD point in the self-study category for
participating is attached.

Should you have any queries about this study please contact Kelly Trenton, (Oil) 489-
9236.

Thank you once again for your cooperation.

Yours sincerely

Kelly Trenton
MSc (Med) Student
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UNIVERSITY OF THE WITWATERSRAND. JOHANNESBURG
Division of the Deputy Registrar (Research)

COMMITTEE FOR RESFARCH ON HUMAN SUBJECTS IMEDICAL)
Ref: R14/49 Trenton

CLEAPANQg-E CERTIFICATE PRQTQCQi NUMPSR M991115

PROJECT Genetic Knowledge, Opinions & Practices
Amongst General Practitioners

INVESTIGATORS Miss KM Trenton
DEPARTMENT Dept of Human Genetics, SAIMR
PATE CONSIDERED 991126

DECISION OF THE COMMITTEE

Approved unconditionally

PATE 991210 CHAIRMAN.. (Professor P E Cleaton-Jones)

a Guidelines for written "informed consent™ attached where applicable.

c c Supervisor: Dr A Krause

Dept of Dept of Human Genetics, SAIMR

WorioZItainCOl 51HumEth97 wdb'W 991115

DECLARATION OF INVESTIGATQRTSI

To be completed in duplicate and ONE COPY returned to the Secretary at Room 10001, 10th Floor,
Senate House, University.

I/'we fully understand the conditions under which | am/we are authorized to carry out the abovementioned
research and l/we guarantee to ensure compliance with these conditions. Should any departure to be
contemplated from the research procedure as approved l/we undertake to resubmit the protocol to the
Committee.

DATE SIGNATURE

PROTOCOL MO.: M 991115
PLEASE QUOTE THE PROTOCOL NUMBER IN ALL ENQUIRIES



APPENDIX H

Protocol Approval Letter

156



Faculty of Health Sciences
UNIVERSITY OF THE WITWATERSRAND, JOHANNESBURG

7 York Road PARKTOWN Johannesburg 2193 Telegrams WITSMED Telex 4-24655.SA
FAX 643-4318 TELEPHONE 647-2075
E-MAIL jmainwa@chiron.wits.ac.za

MISS K TRENTON APPLICATION NUMBER 9503300H
9 KIEPERSOL ST STATUS (DEG 65) (MM043 ) PzZZ
FERNDALE EXT 6
RANDBURG
2194

2000-03-16

Dear Miss Trenton

Approval of protocol entitled genetic knowledge, opinions and practices amongst general practioners

I should like to advise you that the protocol and title that you have submitted for the degree of Master
Of Science In Medicine (Ft).(Coursework) have been approved by the'Postgraduate Committee at its
recent meeting. Please remember that any amendment to this title has to be endorsed by your Head

of Department and formally approved by the Postgraduate Committee.

Dr A Krause, Mrs PA Craig has/have been appointed as your supervisor/s. Please maintain regular
contact with your supervisor who must be kept advised of your progress.

Please note that approval by the Postgraduate Committee is always given subject to permission from

the relevant Ethics Committee, and a copy of your clearance certificate should be lodged with the
Faculty Office as soon as possible, if this has not already been done.

Yours sincerely

JO Mainwaring (Mrs)
Faculty Officer
Faculty of Health Sciences

Telephone 647-2075/2076

Copies - Head of Department Supervisor/s

The Un.varsity of the Witwatersrand rejects racism and racial segregation. It is committed to non-discrinv nation in the
constitution of its student body, in the selection and promotion of its staff, and in its administration


mailto:jmainwa@chiron.wits.ac.za

Electronic-Database Information

On-line Mendelian Inheritance in Man (OMIM), http://Avww.ncbi.nlm.nih.gov/omim/

Census information: http://www.odci.gov/cia/publications/factbook/sf

References

Agan, N and Gregg, A. R. 2002. Elements ofa genetic counseling service. Obstet.
Gynecol. Clin. North. Am 2: 255-263

Auerbach, A. D. 1997. Fanconi anemia: genetic testing in Ashkenazi Jews. Genet. Test.
1(1): 27-33

Aulthouse, A. L ., Hitt, D. C. 1994. The teratogenic effects of valproic acid in human
chondrogenesis in vitro. Teratology. 49: 208-217.

Bains, W. 1993. Medical genetics-Genes and GPs for the 1990s. J. Chem. Tech.
Biotechnol. 56: 123-134

Ballo, R ., Viljoen, D ., Brighton, P. 1994. Duchenne and Becker muscular dystrophy
prevalence in South Africa and molecular findings in 128 persons affected. S. Aff. Med.
J. 84: 494-497

Bentley, D. R. 2000. The Human Genome Project: an overview. Med. Res. Rev. 20 (3):
189-196

Biesccker, B. B ., Marteau, T. M. 1999. The fixture of genetic counselling: an
international perspective. Nat. Genet. 22: 133-137

Bonafedc, R. P ., Botha, M. C ., Beighton, P. 1983. Thalassaemia in the Greek
community of Cape Town. S. Afr. Med. J. 64: 860-863.

Borreani, C ., Gangeri, L. 1996. Genetic counseling: communication and psychosocial
aspects. Tumori. 82: 147-150

Botha, M. C ., Brighton, P. 1983. Inherited disorders in the Afrikaner population of
southern Africa. S. Afr. Med. J. 64: 609-612

Boulton, M ., Williamson, R. 1995. General practice and new genetics: what do general

practitioners know about community carrier screening for cystic fibrosis? Pub.
Understanding Sci. 4: 255-267

158


http://Avww.ncbi.nlm.nih.gov/omim/
http://www.odci.gov/cia/publications/factbook/sf

Campbell, M. J. and Waters, W. E. 1990. Does anonymity increase response rate in
postal questionnaire surveys about sensitive subjects? J. Epidemiol. Comm. Health
44:75-76

Cardon, L. R ., Watkins, H. 2000. Waiting for the working draft from the human genome
project. A huge achievement, but of no immediate medical use. Br. Med. J. 320: 1223-
1224

Check, W. A. 1980. Genetic counselling-still mostly genetics. Journal ofthe American
Medical Association 244: 315-317

Childs, B. 1993. Genetics in medical education. Am. J. Hum. Genet. 52:225-227

Christianson, A. L. 1997. Down syndrome in black South African infants and children-
clinical features and delayed diagnosis. S. Afr. Med. J. 87: 992-995

Christianson, A. L. 2000. Medical genetics in primary health care. Indian J. Pediatr. 67:
831-835

Christianson, A. L ., Kromberg, J. G ., Viljocn, E. 1995. Clinical features of Black
African neonates with Down’s syndrome. East. Afr. Med. J. 72: 306-310

Clarke, G. M ., Cooke, D. 1983. A basic course in statistics. Edward Arnold: Ixmdon

Cohen, P. 2000. Human Genome special: Lights, camera, action. New Scient. 20 May:
18-19

Collins, F. S., Boehm, K. 1999. Avoiding casualties in the genetic revolution: the urgent
need to educate physicians about genetics. Acad. Med. 74: 48-49

Collins, F. S., Mansoura, M. K. 2001. The Human Genome Project. Cancer. 91: 221-225

Collins, F. S., McKusick, V. A. 2001. Implications of the Human Genome Project for
medical science. J. Am. Med. Assoc. 285: 540-544.

Coy, K. L. 2001. The current privacy environment: implications for third-party research.
J. Contin. Educ. Health Prof. 21: 203-214

Croxford, J., Viljoen, D. 1999. Alcohol consumption by pregnant women in the Western
Cape. S. Afr. Med. J. 89: 962-965

Cummings, C. J., Zoghbi, H. Y. 2000. Fourteen and counting: unraveling trinucleotide
repeat diseases. Hum. Mol. Genet. 9: 909-916

159



Delport, S. D ., Christianson, A. L ., van den Berg, H. J., Wolmarans, L ., Gericke, G. S.
1995. Congenital anomalies in black South African livebom neonates in urban academic
hospitals. S. Afr. Med. J. 85: 11-15

DeMarchi, J. M ., Caskey, C. T., Richards, C. S. 1996. Population-specific screening by
mutation analysis for disease frequency in Ashkenazi Jews. Hum. Mutat. 8: 116-125

de Villiers, P. J. T ., de Villiers, M. R. 1999. The current status and fixture needs of
education and training in family medicine and primary care in South Africa. Med. Educ.
33:716-721

Edwards, P ., Roberts, I.. Clarke, M ., DiGuiseppi, C ., Pratap, S., Wentz, R ., Kwan, .
2002. Increasing response rates to postal questionnaires: systematic review. Br. Med. J.
324: 1183-1192

Emery, J. 1999. Computer support for genetic advice in primary care. Br. J. Gen. Pract.
49: 572-575

Emery, J and Hayflick, S. 2001. The challenge of integrating genetic medicine into
primary care. Br. Med. J. 322: 1027-1030

Emery, J., Watson, E ., Rose, P ., Andermann, A. 1999. A systematic review of the
literature exploring the role of primary care in genetic services. Fam. Pract. 16: 426-445

Fetters, M. D ., Doukas, D. J., Phan, K. L. D. 1999. Family physician’s perspectives on
genetics and the human genome project. Clin. Genet. 56: 28-34

Firth, H. V ., Lindenbaum, R. H. 1992. UK clinician’s knowledge and attitudes to the
prenatal diagnosis of single gene disorders. J. Med. Genet. 29: 20-23

Fraser, F. C. 1974. Genetic counseling. Am. J. llum. Genet. 26: 636-659

Friedman, L. C., Plon, S. E ., Cooper, Il. P., Weinberg, A. D. 1997. Cancer genetics-
survey of primary care physicians’ attitudes and practices. J. Cancer Educ. 12: 199-203

Fry, A ., Campbell, H ., Gudmunsdottir, H, Rush, R ., Porteous, M ., Gorman, D ., Cull,
A. 1999. GPs’ views on their role in cancer genetics services and current practice. Fam.
Pract. 16: 468-475

Gamache, M ., Janeczko, S, Laptewicz, M. Biotechnology education and public

perception with the Genetic Interest Group [dissertation], Worcester Polytechnic
Institute, 1999

160



McConkie-Rosell, A ., Sullivan, J. A. 1999. Genetic counselling-stress, coping and the
empowerment perspective. J. Genet. Couns. 8: 345-357

Mclnerney, J. D. 1993. The Human Genome Project relevant to genetics education in
high school. Am. J. Hum. Genet. 52: 235-238

Meuller, R. F ., Young, T. D.1998. Emery’s elements of medical genetics. London:
Churchill Livingstone

Nevin, N. C. 2000. What has happened to gene therapy? Eur. J. Pediatr. 159: 240-242.

Op’t Hof, J. and Roux, J. P. 1983. Genetic services in the State Health Department ofthe
RSA. S. Afr. Med. J. 64: 43-48

Ormond, K. E. 1997. Update and Review: Maternal serum screening. J. Genet. Couns. 6
(4): 395-417

Patrinos, A. and Drell, D. 2002. The times they are a-changin’. Nature 417: 589-590

Rajendra, K. 1995. South Africa’s Health: New South Africa’s doctors: a state of flux.
Br. Med. J. 310:1307-1311

Rona, R. J., Beech, R ., Mandalia, S., Donnai, D ., Kingston, H ., Harris, R ., Wilson, O .,
Axtell, C ., Swan, A. V ., Kavanagh, F. 1994. The influence of genetic counselling in the
era of DNA testing on knowledge, reproductive intentions and psychological wellbeing.
Clin. Genet. 46: 198-204

Rose, P., Humm, E ., lley, K., Jones, L ., Huson, S. 1999. Family history taking and
genetic counselling in primary care. Fam. Pract. 14: 285-288

Rosenberg, R. N. 1996. DNA-triplet repeats and neurologic disease. New Eng. J. Med.
335: 1222-1224

Rosendorff, J ., Bernstein, R ., Macdougall, L ., Jenkins, T. 1987. Fanconi anemia:
another disease of unusually high prevalence in the Afrikaans population of South Africa.
Am. J. Med. Genet. 27: 793-797

Rosendorff, J., Jacobson, M. J., Morris, D ., Ramsay, M ., Lane, A. B ., Bernstein, R.
1989. First trimester prenatal diagnosis by chorionic villus sampling. The Johannesburg
experience with 48 cases. S. Afr. Med. J. 75: 15-7

Sachs, B. P ., Korf, B. 1993. The Human Genome Project: Implications for the practicing
obstetrician. Obstet. Gyn. 81: 458-462

164



Schuman, H ., Scott, J. 1987. Problems in the use of survey questions to measure public
opinion. Science: 236: 957-959.

Shickle, D ., May, A. 1989. Knowledge and perceptions of haemoglobinopathy carrier
screening amongst general practitioners in Cardiff. J. Med. Genet. 26: 109-112

Silber, E ., Kromberg, J., Temlett, J. A ., Krause, A ., Saffer, D. 1998. Huntington’s
disease confirmed by genetic testing in five African families. Mov. Disord. 13: 726-730.

Singer, R. H. 1996. Triplet repeats and human disease. Molec. Med. Today. 2 : 65-69

Smith, D. W ., Jones, K. L. 1997. Smith’s recognizable patterns of human malformation.
Philadelphia: W. B. Saunders

Stevens, G ., Ramsay, M ., Jenkins, T. 1997. Oculocutaneous albinism (OCAZ2) in sub-
Saharan Africa: distribution of the common 2.7kb gene deletion mutation. Hum. Genet.
99: 523-527

Stevens, G ., Yawitch, T ., Rodda, J. et al. 1999. Different molecular basis for spinal
muscular atrophy in South African black patients. Am. J. Med. Genet. 86: 420-426

Suchard, M. A ., Yudkin, P ., Sinsheimer, J. S. 1999. Are general practitioners willing
and able to provide genetic services for common disease? J. Genet. Couns. 8: 301-311

Summerton, N ., Garrood, P. V. 1997. The family history in family practice: a
questionnaire study. Fam. Pract. 14: 285-288

Tambor, E. S., Chase, G. A., Fadcn, R. R., Geller, G ., Hofinan, K. J., Holtzman, N. A.
1993. Improving response rates through incentive and follow-up: the effect on a survey of
physician’s knowledge of genetics. Am. J. Public Health 83: 1599-1603

Tan, S. A., Yeo, G. S., Cheng, H. H. 1994. Birth defects-the state of general awareness.
Sing. Med. J. 35(1): 61-70

The International Human Genome Sequencing Consortium. 2001. Nature 409:860-921

Usdin, K., Grabczyk, E. 2000. DNA repeat expansions and human disease. Cell Mol.
LifeSci. 57: 914-931.

Viljoen. D. L. 1996. Prenatal diagnosis. CME 14 (1): 13-19
Venter, P.A ., Op’t HofJ ., Coetzee D. J. 1986. Am J Med Genet 13: 597-610

Venter, J. C., Adams, N. D ., Myers, U. W. , Lie, P. W ., Mural. R. J., Sutton, G. G.
2001. The sequence of the human genome. Science. 291: 1304-1351.

165



Viljoen, D ., Beighton, P. 1995. Medical genetics in primary health care.
S. Aft. Med. J. 85 (1): 1-3.

Volmink, J. A ., Metcalf, C. A ., Zwarenstein, M ., Heath, S., Laubscher, J. A. 1993
Attitudes of private general practitioners towards health care in South Africa. S. Aft.
Med. J. 83(11): 827-833

Wagstaff, J. 2000. Genetics beyond Mendel. Understanding nontraditional inheritance
patterns. Postgrad. Med. 108: 131-8

Wald, N. J ., Kennard, A ., Hackshaw, A ., McGuire, A. 1997. Antenatal screening for
Down’s syndrome. J. Med. Screen. 4 (4): 181-246

Walpole, L R ., Watson, C ., Moore, D ., Goldblatt, J., Bower, C. 1997. Ecaluation ofa
project to enhance knowledge of hereditary diseases and management. J. Med. Genet. 34:
831-837

Watson, E. K ., Shickle, D ., Qureshi, N ., Emery, J., Austoker, J. 1999. The ‘new
genetics’ and primary care: GP’s views on their role and their educational needs. Fam.
Pract. 16: 420-425

Weitz, R. 1981. The public, the primary physician, and genetic counselling. Patient
Couns. Health Educ. 1¢ Quart; 3 (1): 13-16

Wertz, D. C ., Fletcher, J. C ., Berg, K. 1995. Guide-lines on ethical issues in medical
genetics and the provision of genetic services. WHO Hereditary diseases programme.

Williamson, R ., Robertson, S. 1999. The new genetics: What are the everyday clinical
applications? Aust. Fam Physic. 28: 995-999

Wolpert, C. M ., Melvin, E. C ., Speer, M. C. 1999. Complex genetic disorders:

evaluating when genetic research findings are applicable lor genetic counselling practice.
J. Genet. Couns. 8 (2): 73-84

166



