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Introduction and Aim of the Study 

Introduction and Aim of the Study 

Developments in DNA technology have resulted in a dramatic increase in the 

number of genes identified. With the localization of a gene it is possible to devise 

procedures suitable for mass carrier screening programs. Until recently mass carrier 

screening was only possible for a limited number of disorders, for example, 

hemoglobinopathies and Tay-Sachs disease. Counseling possible carriers was based 

on estimations of risk. The momentum towards mass carrier screening is likely to be 

increased by gene therapy. 

Carrier screening for cystic fibrosis alone will have dramatic implications for 

genetic service provision as 4% to 5% of the UK population carry the CF gene. The 

potential for genetic screening of multifactorial diseases, for example, cancers, should 

also be considered. The existing organization of genetic services is likely to be 

inadequate. A new specialty of clinical population genetics is required. A model is 

proposed of clinical population genetic screening programs, organized under a 

'common umbrella' led by a public health physician, while screening and follow up 

will remain the responsibility of the appropriate clinician (Shickle and Harvey, 1993). 

The term 'population genetics' is already used in the context of the study of the 

origin and dynamics of genetic variation within populations (Waldenstrom, 1990). 

Nevertheless, we would advocate the title 'clinical population genetics' in preference 

to 'community genetics'. This should prevent any confusion over the location of such 
screening. 

Clinical population genetic screening has been performed for many years, for 

example, neonatal phenylketonuria screening (Medical Research Council Steering 

Committee, 1981}, and prenatal screening for neural tube defects based on maternal 

serum a fetoprotein. Carrier screening for hemoglobinopathies (WHO, 1983}, is the 

only mass screening programs to be consistently successful outside the perinatal 

period. The lead specialty for each of these examples differs witlc a large number of 

departments involved: medical genetics, obstetrics, pediatrics, hematology. medical 

biochemistry, and general practice. Lack of cooperation and communication have 
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Introduction and Aim of the Study 

been major obstacles to the provision of multi specialty setvices (Wald and Cuckle, 

1984). 

The increased number of programs using the 'outwards-in' screening model 

means that there are advantages to having a 'common umbrella' even if the 

responsibility for screening and follow up remains with individual specialties. Some 

genetic screening programs are relatively small. Thus integration with other 

programs would allow exchange of experience and joint appointment of staff. As 

new screening programs are approved for implementation, they could be developed 

alongside the existing services, so facilitating a smoother introduction. 

The increase in the proportion of infant deaths attributable to genetic disease, 

improved diagnostic techniques permitting carrier screening, together with gene 

therapy means that genetics represents a significant area for potential 'health gain' in 

the future (Harris, 1991). However, in view of understandable ethical concerns 

(Working Group of the Royal CoUege of Physicians Committee, 1991), the 

development of clinical population genetics will require careful consideration. The 

possibility of screening for 'adult diseases' during childhood will need particular 

attention (Harper, 1991). Thus, clinical population genetics should be clearly 

defined, with aims and objectives to allow evaluation and a formal structure which 

demands evidence of benefit before investment occurs. The model described of an 

'umbrella' structure managed by public health physicians, covering a collection of 

similar screening programs using the 'outwards-in' approach, may be a way of 

ensuring that the promised health gain is secured. 
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Introduction and Aim of the Study 

Figure 1 
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The 'outwards-in' model characterizes screening programs which test individual persons or couples 
with no previous family history of a genetic abnormality and then work 'inwards' to identify 

heterozygotes or homozygotes. 
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Genetic Counseling 

Prenatal Genetic Counseling 

In 1963, Reed, first used the term genetic counseling to describe the Provision 

of medical information to parents regarding inherited conditions. In 1975, the Ad 

Hoc Committee on Genetic Counseling, formally defined genetic counseling as a 

communication process that deals with the occurrence or the risk of occurrence of a 

genetic disorder in a family. 

In recent years, we have seen important advances in prenatal diagnostic and 

laboratory techniques that have broadened significantly the scope of genetic 

counseling for the pregnant patient. Genetic screening programs, first-trimester 

procedures, applied molecular genetics, and improved resolution with 

ultrasonography have all added new dimensions to genetic counseling. It is likely that 

pre-implantation diagnosis may be available soon for couples using in vitro 

fertilization, thus expanding the role of the prenatal genetic counselor. 

The combination of these advances enables us to provide couples with more 

information about the well-being of their fetuses, so that they may make informed 

decisions regarding their reproduction. 

Role of the Genetic Counselor 

As a profession, genetic counseling has taken on a wide range of challenges 

related to the delivery of genetic health care services including, clinical educational, 

research, and administrative responsibilities, as well as the development and 

marketing of new technologies. Pregnant patients with concerns about the well-being 

of their fetuses represent the largest group requiring genetic counseling services. 

Throughout the process of prenatal diagnosis and counseling, the couple requires 

support in understanding and adjusting to the risks for fetal abnormalities. 

By far, most women with reproductive genetic concerns are indicated for 

counseling because of advanced Maternal age (35 or older at delivery). The 

importance of a detailed pedigree, pregnancy history, and a thorough discussion of 
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Genetic Counseling 

the risks and benefits of invasive prenatal diagnostic procedures cannot be 

overemphasized. 

The major components of the prenatal genetic counselor's role can be broken 

down as follows: 

1. Obtaining and Interpreting the Family History 
The family history is taken typically by constructing a pedigree using standard 

symbols and should include, at least, the first-, second-, and third-degree relatives to 
the fetus. The pedigree should be extended to include more distant relatives with a 

condition or conditions that may be familial in etiology and that potentially may affect 

the fetus. Information should be obtained on each individual's age or age at time of 

death, cause of death, presence of any birth defects, mental retardation or learning 

problems, sensory deficits, chronic illness, and known genetic conditions. For those 

of childbearing age, pregnancy losses, neonatal deaths, and infertility should be 

noted. If a particular condition is identified in a family member or if the couple has 

had a previous child with a particular condition, questions about other relatives should 

include the presence of minor or major features associated with the condition. The 

ethnic background of both the maternal and the paternal side should be noted and 

appropriate screening offered if indicated. Consanguinity should be noted. If the 

man and woman are third-degree relatives, they should be apprised of the increased 

risk for having a child with an abnormality. It is important to note that a negative 

family history does not rule out a genetic cause of a particular condition. 

2. Establishment and Confirmation of a Diagnosis 
An accurate diagnosis of an affected family member is central to effective 

genetic counseling. Review of medical records or referral to a clinical geneticist 

should be arranged to ensure that risks calculated are based on solid diagnostic 

criteria. 

3. Obtaining and Interpreting the Pregnancy History 
The current pregnancy history allows the assessment of teratogenic exposure, 

including chemicals, drugs, infection, radiation, heat exposures, or maternal disease 

states that impact the risk for fetal abnormalities. Additionally, a prenatal history of 
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