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Abstract

Background: Genetic counselling for familial conditions
during pregnancy may have some disadvantages, such as
time pressure and induced worry. However, little is known
about the reasons for and consequences of this timing of
genetic counselling. Objective: The objective of this study
was to provide an overview of research aimed at the coun-
selee’s reasons for seeking genetic counselling during preg-
nancy and the medical-technical and procedural conse-
quences thereof. Methods: We searched the databases
Medline and PsycINFO for primary research papers, reviews
and casereports, published from 1989 to June 2004. Results:
No papers could be retrieved which explicitly addressed our
research questions. However, 34 papers, out of a total of 399
papers, covered issues with some relevance to our research
questions. Limited knowledge and alertness towards genet-
icsand a greater apparent relevance of geneticissues during
pregnancy seemed to explain, at least partly, the timing of
referral during pregnancy. Literature on the consequences
of this timing for the quality of the genetic counselling pro-
cess appeared to be scarce. These consequences, therefore,
remain unclear. Conclusion: In the literature, little attention
is paid to the various aspects of the timing of genetic coun-

selling for familial conditions during pregnancy. More re-
search on this issue is important, with a view to improving
the care of pregnant women and their children.

Copyright © 2007 S. Karger AG, Basel

Introduction

In 2002, approximately 15,000 people with a family
history of genetic conditions attended one of the eight
departments of clinical genetics in the Netherlands for
genetic counselling. During the last few years, this num-
ber has increased annually by around 10%. Of these peo-
ple, 10-20% attend a department of clinical genetics for
the first time while being pregnant (unpubl. data). This
figure does not include women who undergo prenatal
screening, for example because of age-related risk factors,
or women who first underwent an invasive prenatal diag-
nosis procedure and who subsequently are referred by
their gynaecologist to discuss the implications of an ad-
verse outcome. If questions about reproduction are part
of the genetic counselling, the so-called reproductive ge-
netic counselling, referral for familial genetic conditions
during pregnancy seems to have several important disad-
vantages.

First, it may be too late for invasive prenatal diagnosis
and the number of preventive and therapeutic options is
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limited. An adverse outcome at prenatal diagnosis should
enable women to make choices about their pregnancy.
This means that, in principle, they have to be able to opt
for selective abortion. In the Netherlands, abortion can
take place legally until 24 weeks of gestation [1]. In a
group of pregnant women with a familial genetic condi-
tion, the mean gestational age at the time of the first con-
sultation was 12 weeks [2]. This means that in most cases
it will be too late for an optimal timing of a chorionic vil-
lus sampling and there are only a few weeks left to prepare
and carry out an amniocentesis. Ultrasound examination
at 18-20 weeks of gestation can be useful, but will not al-
ways be sufficient. If prenatal diagnosis requires DNA
analysis, the precise molecular defect in the index patient
has to be established first, either by direct mutation or by
linkage analysis. Often, this requires cooperation of the
index patient and other family members. DNA analysis
for an unknown mutation takes at least a few weeks to
months, and consequently, molecular prenatal diagnosis
will not always be possible if the first consultation takes
place after conception. Prenatal diagnosis for complex
chromosomal rearrangements with fluorescence in situ
hybridization also needs to be prepared by the laboratory.
Obviously, the accessibility of alternative reproductive
options, like pre-implantation genetic diagnosis or donor
insemination, has become impossible after conception.

Second, the time pressure as a result of pregnancy may
lead to adverse feelings of both the counselee and the
counsellor, which may decrease the quality of the genetic
counselling process. The experience with prenatal screen-
ing programs, for example, has shown that some women
find it difficult to decline the offer of genetic tests during
pregnancy, suggesting a degree of, probably unintended,
coercion [3-5]. Furthermore, Santalahti et al. [6] found
that half of the women considered participation in prena-
tal screening as a routine or obvious procedure; only a
minority described that they actively decided about par-
ticipation. Although these studies involved screening
programs, coercion may be felt in a diagnostic setting
too.

Furthermore, referral for prenatal genetic counselling
may enhance or even induce worry and anxiety [7-9],
especially if unexpected (minor) abnormalities are re-
vealed by additional investigations. This is in contrast to
the reason for which many women with an age-related
risk factor seek prenatal screening, namely reassurance
[6]. Finally, important decisions regarding the pregnancy
have to be made within a short period of time.

Imaginably, time pressure may be felt by the genetic
counsellor too. It is known that if little time is available
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for the medical encounter, the medical-technical ex-
change is given priority in most cases and less attention
is paid to the psychosocial aspects [10]. In addition, dis-
cussion of important, but less urgent issues, like recur-
rence risks in family members may be neglected. Fur-
thermore, it is conceivable that counsellors may experi-
ence feelings of irritation about the late timing of the
referral and feelings of ambivalence about an eventual
therapeutic abortion in the specific situation of the coun-
selee, which may lead to countertransference reactions

[11]. If these reactions are not recognized by the counsel-

lor, he or she is liable to become judgmental, patronizing

or otherwise not accepting the women’s feelings [12].

Non-directiveness and autonomy of counselees, impor-

tant tenets in genetic counselling, may be undermined by

these countertransference issues [13-16].

Experiencing disadvantages of genetic counselling for
familial conditions during pregnancy in daily practice,
and given the literature on the disadvantages of prenatal
screening, we searched the literature for data to gain in-
sight into any beneficial or detrimental consequences of
the counselling process for pregnancy.

Two research questions were formulated:

« First, why do people with a familial genetic condition
seek genetic counselling during pregnancy? Gaining
insight into their motives is important for the evalua-
tion of whether genetic counselling during pregnancy
is desirable or should be mandatory, at least in some
cases.

« Second, what are the effects of this timing of genetic
counselling on (1) the medical-technical aspects of the
process, such as the possibilities of prenatal diagnosis
and pregnancy outcome, and on (2) the counselling
part of the process, such as the quality of the doctor-
patient interaction and the autonomy of the patients?

Methods

Search Strategy

The databases Medline and PsycINFO were searched for lit-
erature from 1989 to June 2004. We chose to include only the
relatively recent literature from the last 15 years, because the field
of clinical genetics develops quickly and, in our opinion, current
attitudes and views towards genetic counselling are covered by
this period. We combined sets of terms from the MeSH database
as follows: (1) genetic counselling and prenatal diagnosis (with
both terms restricted to major topic headings in the Medline da-
tabase), (2) genetic counselling and prenatal care, and (3) genetic
counselling and preconception care. The search revealed 316, 55
and 28 papers, respectively. Titles and abstracts were screened by
one of the authors (C.M.A.) and 118 abstracts were selected. Selec-
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tion of the papers was based on the apparent relevance to our re-
search questions. The full text copies of 94 potentially relevant
papers could be retrieved. Full text copies of 24 papers could not
be retrieved within a reasonable period of time, for example be-
cause they were not available in the Netherlands. Reference lists
from all potentially relevant papers were examined for additional
papers, excluding papers which were published before 1989.

Inclusion Criteria and Data Extraction

Primary research papers, reviews and case reports that inves-
tigated any aspect related to our research questions as defined
were included. Papers written in English, German, French and
Dutch were considered. The papers retrieved were heterogeneous
in their focus, methods and outcomes. In order to avoid excluding
relevant papers, all papers with some relevance were included,
instead of applying a strict set of methodological exclusion crite-
ria. Papers dealing exclusively with prenatal screening were not
included, because issues in screening differ from diagnostic is-
sues. Opinion articles, editorials and other commentaries were
excluded, because it seemed unlikely that these would contain
relevant empirical data.

Results

A total of 34 papers were included in our review. None
of the retrieved studies specifically addressed one of our
three research questions. Most of the selected studies
were essentially descriptive in nature (see table 1). In the
research papers, data were collected by self-report, in-
cluding self-created data collection forms in nine studies
[17-25] and semi-structured interviews in five studies
[26-30] and by studying medical records in six studies
[31-36]. Furthermore, we included seven literature re-
views [37-43], six case reports [44-49] and one study, in
which a mathematical model was used [50].

For each research question, the papers were divided
according to different emerging themes, which are de-
scribed in table 1. Some articles addressed more than one
theme and are therefore mentioned twice in table 1.

Reasons for Attending Genetic Counselling during

Pregnancy

Twenty-three papers were considered relevant to the
question as to why people attend counselling whilst preg-
nant. Five main themes could be identified: ‘knowledge
about genetics’, ‘alertness towards genetic risk factors’,
‘attitudes towards genetic and prenatal testing’, ‘pregnan-
cy planning’ and ‘financial aspects’ (table 1).

Concerning the first theme, inadequate knowledge
about genetics and preconceptional measures in profes-
sionals and in women may lead to referral only during
pregnancy. Knowledge about genetic risk factors among

Genetic Counselling during Pregnancy

both professional health workers and lay people was
found to be moderate to poor in most papers. Obstetri-
cians’ knowledge about the genetics of single gene disor-
ders, for example, was limited [25] and Dutch general
practitioners considered their knowledge about genetics
as insufficient [20]. In the general population, knowledge
about the use of folic acid in order to reduce the risk on
neural tube defects was insufficient [40]. Moderate to
poor knowledge about genetic aspects was reported for
specific disorders in particular patient groups, for insu-
lin-dependent diabetes patients [27], family members of
cystic fibrosis patients [24] and parents of a child with a
genetic disorder [30]. In contrast, in a group of neurofi-
bromatosis patients and their families [19] and a group of
parents who had at least one child with cystic fibrosis
[33], knowledge about the genetic aspects of the disease
was good.

Limited alertness towards genetic risk factors before
pregnancy, the second theme, may also lead to referral
only after conception. Generally, alertness among physi-
cians is considered to be limited. Inadequate genetic risk
assessment, especially by primary care providers, was de-
scribed in three studies [31, 34, 35]. By obtaining a three-
generation pedigree in women referred for amniocentesis
because of advanced maternal age or abnormal maternal
serum a-fetoprotein findings, Cohn et al. [31] identified
a significant extra genetic risk in 36% of the pedigrees
that had not been noted by the referring physician. In a
similar setting Meschede et al. [35] identified in 11% of
the cases a ‘significant and previously unknown genetic
or teratologic risk factor’, of which ‘55% could be recom-
mended a specific prenatal test’. Langer and Kudart [34]
reported that in a pre-amniocentesis counselling session
at least one condition, other than those for which the pa-
tient was referred, could be identified in 72% of the ped-
igrees.

An increased awareness among people about genetic
risk factors may be present during pregnancy, as has been
stated by Lubin et al. [39] and Wilkins-Haug et al. [25].
In addition, Gibb et al. [27] found in a group of insulin-
dependent diabetic women that they were all aware of the
importance of good blood glucose control during preg-
nancy.

Negative attitudes towards genetic and prenatal test-
ing and its consequences, the third theme, may also lead
to inadequate timing of the referral. Most papers, how-
ever, reported a generally favourable view towards these
issues among both lay people and professional health
workers [18, 19, 21-24, 26].
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Table 1. Overview of 34 selected papers divided according to the research questions and subdivided according to some relevant themes

(some articles address more than one theme)

Authors and year of

publication

Design of the study

Genetic disorder involved

Subjects involved

Why do people with a familial genetic condition ask for genetic counselling during instead of before pregnancy?

Knowledge about genetics

Cnossen et al., Research Neurofibromatosis 68 parents of affected children and 24
1997 [19] Qualitative affected parents
— Questionnaires
Gaytant et al., Research Various disorders, relevant for 86 general practitioners
1998 [20] Qualitative preconception counselling
- Self-reporting questionnaire
Gibb et al., Research Insulin-dependent diabetes mellitus 124 female patients
1994 [27] Qualitative
- Structured face to face interview
Janes et al., Research Cystic fibrosis 217 parents of affected children and 88
1990 [22] Qualitative affected adults

- Self-reporting questionnaires

Kim et al., 1989 [32]

Research

Qualitative

- Review of delivery records
— Patient interviews

Various disorders

126 women with an indication for prenatal

cytogenetic diagnosis

Lafayette et al., Research Cystic fibrosis 173 relatives of cystic fibrosis patients
1999 [24] Qualitative

- Self-reporting questionnaire
Lane et al., Research Cystic fibrosis 46 families with a second affected child
1997 [33] Qualitative

- Retrospective review of case notes
Schrander-Stumpel, Review Unspecified

1999 [40]

- Non-systematic

Wilkins-Haug et al.,
1999 [25]

Research
Qualitative
- Self-reporting questionnaires

Various genetic diseases

554 obstetricians

Zahed et al.,
1999 [30]

Research
Qualitative
- Face to face interviews

Various genetic disorders

90 couples with genetic disorders

Awareness about genetic risk factors

Gibb et al., Research Insulin-dependent diabetes mellitus 124 female patients
19942 [27] Qualitative
- Structured face to face interview
Cohnetal, Research Advanced maternal age and abnormal 275 women with advanced maternal age
1996 [31] Qualitative maternal serum a-fetoprotein and 103 women with abnormal maternal
- Pedigree information from charts serum a-fetoprotein
Langer and Kudart, Research Various 1,131 women who were referred for
1990 [34] Quantitative amniocentesis
- Retrospective review of records
Lubin et al., Review Common familial disorders of adulthood
1990 [39] - Not systematic
Meschede et al., Research Various disorders relevant for prenatal 1,356 referred for advanced maternal age
2000 [35] Quantitative diagnosis or abnormal serum screening
- Review of patient files
Wilkins-Haug etal., ~ Research Various genetic diseases 554 obstetricians
1999° [25] Qualitative

- Self-reporting questionnaires
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Table 1 (continued)

Authors and year of
publication

Design of the study

Genetic disorder involved

Subjects involved

Attitudes towards genetic and prenatal testing

Campbell and Research Phenylketonuria, Duchenne muscular 12 paediatricians, 13 geneticists
Ross, 2003 [26] Qualitative dystrophy, familiar adenomatosis coli,

- Semi-structured interviews breast cancer, Apog4
Chen and Schiffman,  Research Various genetic and acquired disorders 15 people with a physical disability
2000 [18] Qualitative

- Questionnaire
Cnossen et al. Research Neurofibromatosis 68 parents of affected children and 24
19972 [19] Qualitative affected parents

— Questionnaire
Jallinoja et al., Research Unspecified Stratified sample of 1,169 Finnish people
1998 [21] Qualitative

- Self-reporting questionnaire
Janes et al., Research Cystic fibrosis 217 parents of affected children and 88
19907 [22] Qualitative affected adults

- Self-reporting questionnaire
Jayasekara, Research Unspecified 302 practising doctors and 143 final-year
1989 [23] Qualitative medical students from Sri Lanka

- Self-reporting questionnaire
Lafayette et al., Research Cystic fibrosis 173 relatives of cystic fibrosis patients

1999° [24]

Qualitative
- Self-reporting questionnaire

Marfatia et al.,

Case report

Cleft lip/palate, Coffin-Lowry syndrome,

4 women who were referred for genetic

1990 [47] spina bifida, advanced maternal age counselling
Schover et al., Research 55 couples undergoing IVF
1998 [28] Qualitative
— Face to face semi-structured
interview
Zahed et al., Research Various genetic disorders 90 couples with genetic disorders
1999° [30] Qualitative
- Face to face interviews
Pregnancy planning
Schrander-Stumpel, Review Unspecified
19992 [40] - Non-systematic
Wille et al., Review Unspecified
2004 [43] - Non-systematic
Financial aspects
Bernhardt, Research Cystic fibrosis 216 people who had cystic fibrosis testing
1993 [17] Qualitative performed
— Questionnaire
Van der Riet et al., Mathematical model on costs and Cystic fibrosis, Duchenne muscular
1997 [50] benefits of DNA analysis dystrophy, myotonic dystrophy,

fragile X syndrome

What are the effects of this timing of genetic counselling on the medical-technical aspects of the process?

Preventive measures
Fonda-Allen and

Case report

Various adverse outcome at prenatal

6 women who underwent prenatal

Mulhauser, 1995 [44]  Descriptive diagnosis diagnosis for various reasons
Jack and Culpepper,  Review Unspecified

1991 [38] - Non-systematic

Salize et al., Research Quantitative — Phenylketonuria 731 women with phenylketonuria
1992 [36] Review of patient records

Genetic Counselling during Pregnancy
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Table 1 (continued)

Authors and year of
publication

Design of the study

Genetic disorder involved

Subjects involved

Performance of prenatal diagnosis

Garagiola et al.,

Case report

Factor VII deficiency

One family with two children who died of

2003 [45] Descriptive factor VII deficiency
Kim et al., Research Advanced maternal age, chromosomal 126 women with an indication for prenatal
1989° [32] Qualitative abnormality in the family, previous child cytogenetic diagnosis

- Review of delivery records
- Patient interviews

with anomalies

Lea, 1999 [46]

Case report

Retinoblastoma

Pregnant woman, whose husband had had
a retinoblastoma

Marfatia et al.,
19902 [47]

Case report

Cleft lip/palate, Coffin-Lowry syndrome,
spina bifida, advanced maternal age

4 women who were referred for genetic
counselling

Sutton, 2002 [41]

Review
- Non-systematic

Tay-Sachs disease

Tverskaya et al.,
1997 [48]

Case report

Ataxia teleangiectasia

Pregnant woman with a son with ataxia
teleangiectasia

Ward, 1991 [49]

Case report

Phenylketonuria, polycystic kidney
disease, Duchenne muscular dystrophy

3 pregnant women referred for genetic
counselling and prenatal diagnosis

Pregnancy outcome
Cohn et al., 1996* [31]

Research
Qualitative
- Pedigree information from charts

Advanced maternal age and abnormal
maternal serum a-fetoprotein

275 women with advanced maternal age
and 103 women with abnormal maternal
serum a-fetoprotein

Lane et al.,, 1997% [33]  Research Cystic fibrosis 46 families with a second affected child
Qualitative
- Retrospective review of case notes
Langer and Kudart, Research Various 1,131 women who were referred for
1990 [34] Quantitative amniocentesis

- Retrospective review of records

Van der Riet et al.,
19972 [50]

Mathematical model on costs and
benefits of DNA analysis

Cystic fibrosis, Duchenne dystrophy,
myotonic dystrophy, fragile X syndrome

What are the effects of this timing on the counselling aspects of the process?

Non-directiveness

Williams et al., Research Unspecified 70 diverse practitioners
2002 [29] Qualitative (e.g. midwives, gynaecologists, genetic
- Individual interviews counsellors, psychologists)
- Group discussions
Reproductive choices
Frets and Niermeijer, Review Unspecified
1990 [37] - Studies from the last decade on
factors influencing reproductive
planning after genetic counselling
Lafayette et al., Research Cystic fibrosis 173 relatives of cystic fibrosis patients

1999° [24]

Qualitative
- Self reporting questionnaire

Van der Riet et al.,

Mathematical model on the costs

Cystic fibrosis, Duchenne dystrophy,

1997° [50] and benefits of DNA analysis myotonic dystrophy, fragile X syndrome
Schrander-Stumpel, Review Not specified

1999° [40] - Non-systematic

Wallerstedt et al., Review Unspecified

2003 [42] - Non-systematic

Wille et al., Review Unspecified

20042 [43] - Non-systematic

If available, the genetic disorder and number of people involved are mentioned.
2Second time a paper is mentioned. ® Third time a paper is mentioned.
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However, less favourable views have been reported as
well. Three papers, which focussed on neurofibromatosis
[19] and cystic fibrosis [22, 24], respectively, reported that
few people would actually terminate an affected pregnan-
cy. In a group of 55 couples undergoing in vitro fertiliza-
tion, in which about half had a genetic risk factor other
than maternal age, 71% of the couples had no interest in
receiving formal genetic counselling and only a minority
would undergo amniocentesis or chorion villus sampling.
Finally, social cultures differ in their degree of acceptance
of genetic and prenatal testing [47, 30]. Zahed et al. [30],
for example, found that the main reason for refusal of pre-
natal diagnosis among at risk couples in Lebanon was the
religious conviction against pregnancy termination.

Unplanned pregnancies, the fourth theme, obviously
make a referral before pregnancy impossible. The impor-
tance of unplanned pregnancies in preconception genet-
ic counselling has been mentioned by Schrander-Stum-
pel [40] and Wille et al. [43]. In the Netherlands, over 80%
of the pregnancies are planned, but in the United States
this number is estimated at around 50% and in the Unit-
ed Kingdom at around 65% [40].

Finally, financial aspects might influence the timing
of genetic counselling. Bernhardt [17] found that in indi-
viduals with a positive family history for cystic fibrosis
who were tested in the Mid-Atlantic region of the United
States, coverage by health insurances was better during
than before pregnancy (93 vs. 52%, respectively).

Medical-Technical Consequences of the Counselling

Process during Pregnancy

Fourteen papers were relevant with regard to the med-
ical-technical aspects of counselling, and three different
topics could be deduced: ‘preventive measures’, ‘perfor-
mance of prenatal diagnosis’ and ‘pregnancy outcome’
(table 1).

With respect to preventive measures, Salize et al. [36]
found that the treatment of elevated maternal plasma phe-
nylalanine levels in 18 pregnant women with phenylketon-
uria in order to prevent embryofetopathy was inadequate;
in 10 of these women, treatment started after conception or
notat all. Jack and Culpepper [38] reviewed several articles
which described the negative effect of inadequate treat-
ment of pregnant women with, respectively, phenylketon-
uria and diabetes mellitus on the health of their children.
The importance of adequate dexamethasone treatment in
a woman pregnant with a girl affected with 21-hydroxylase
deficiency is illustrated by a case report [44]. Had these
women been counselled properly before their pregnancies,
the treatment would most likely have been better.

Genetic Counselling during Pregnancy

Regarding the performance of prenatal diagnosis, sev-
eral authors describe the problems which can arise if pre-
natal DNA, cytogenetic or metabolic diagnosis has not
been prepared before pregnancy. Technical difficulties
arose in these situations [32, 41, 45-49]. Three case re-
ports described situations in which adequate prenatal di-
agnosis could not be performed at all because of the late
timing [32, 46, 47]. In one case report, prenatal testing
was not performed because it took too much time to ob-
tain the insurance company’s guarantee that they would
cover the expensive testing [46].

Clearly, it is important to know whether pregnancy
outcome is influenced by a late timing of the consulta-
tion. However, only 4 papers addressed this issue. Cohn
et al. [31] estimated that of all live-born children, the
birth of 0.2% affected children might have been prevent-
ed if standard genetic counselling before amniocentesis
was performed. In a group of 1,131 pregnant women,
however, no diagnosis of a fetal genetic condition was
made based on unexpected information obtained from
the pedigree in a pre-amniocentesis counselling session
[34]. Lane et al. [33] found that not offering prenatal di-
agnosis during pregnancy led to the birth of a second
child with cystic fibrosis in 3% of the families with a pri-
or sibling with cystic fibrosis. By creating a mathematical
model on the costs and benefits of DNA diagnosis, Van
der Riet et al. [50] showed that DNA diagnosis during
pregnancy for different genetic diseases under different
circumstances in a high-risk population will lead to a de-
crease in the number of affected children, which, conse-
quently, results in considerable savings.

All 4 papers assume counselling early in pregnancy.
We found no papers about the effect on pregnancy out-
come if preconception counselling had been performed.
Hence, it remains unclear whether the timing of the
counselling before conception would make a difference.

Effects of Pregnancy on the Counselling Aspects of the

Process

Seven papers dealt with issues which we consider rel-
evant to the quality of the counselling: 1 paper addressed
‘non-directiveness’ and 6 papers addressed ‘reproductive
choices’ (see table 1).

Williams et al. [29] argue that the tenet of non-direc-
tiveness may be undermined because of a shortage of
time and less familiarity with this principle by midwives
and obstetricians, who increasingly carry out genetic
counselling during pregnancy, instead of specialized ge-
netic workers.
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The aim of genetic counselling is to enable reproduc-
tive choices. Indeed, several papers describe how precon-
ception counselling affects reproductive decision mak-
ing. Relatives of cystic fibrosis patients indicated that
they would use the information of preconception carrier
testing in family planning decisions [24]. Frets and Nier-
meijer [37] in their review concluded that reproductive
planning was determined by whether a risk was inter-
preted to be high or low, instead of by the actual risk pro-
vided during counselling, and by the desire to have chil-
dren. Wallerstedt et al. [42] point at the importance of
interconception counselling after perinatal loss in order
to enable parents to ‘re-establish mental, emotional, phys-
ical and spiritual balance in their lives’. Wille et al. [43]
and Schrander-Strumpel [40] mention the possibility of
alternative reproductive options, like adoption, pre-im-
plantation genetic diagnosis and avoidance of pregnancy,
as an advantage of preconception counselling. Finally,
Van der Riet et al. [50] predict an increase in the number
of couples choosing further offspring, if it is indicated
that DNA diagnosis during pregnancy is possible.

Clearly, the aforementioned choices are significantly
reduced in case of an already present pregnancy.

Discussion

The aim of our review was to shed more light on pos-
sible consequences of the process of genetic counselling
for pregnancy. None of the papers retrieved explicitly ad-
dressed one of our questions concerning counselees’ rea-
sons to attend during pregnancy and the medical-techni-
cal and procedural consequences thereof. However, 34
papers were retrieved that did cover issues related to
our questions. From these papers the following picture
emerges.

Limited knowledge of and alertness towards genetic
risk factors, both of practitioners and counselees, and un-
planned pregnancies partly explain late referrals. Genet-
ic risks and tests seem to gain relevance for women and
health care workers once the women are pregnant. In ad-
dition, one research paper [17] illustrates that coverage of
the costs of the genetic counselling by health insurances
may be better during than before pregnancy. We do not
know if these financial aspects are of substantial or only
incidental importance in the timing of the referral.

The impact of initiating genetic counselling during
pregnancy on medical-technical aspects of the counsel-
ling process has clearly not been investigated systemati-
cally. Inadequate preventive measures and the inability to
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perform optimal prenatal diagnosis because of the late
timing have been illustrated mainly by a few case reports.
We found no figures about the magnitude and implica-
tion of these seeming disadvantages of genetic counsel-
ling during pregnancy. Most importantly, the conse-
quences for the pregnancy outcome remain unclear. Al-
though there were some estimates about the number of
affected children which would be born after inadequate
genetic counselling [31, 50], there was only 1 paper which
actually assessed outcomes. No additional affected chil-
dren were observed amonga group of 1,131 women, based
on unexpected information obtained from the pedigree
in a pre-amniotic counselling session [34]. The lack of
randomized studies that demonstrate outcomes with di-
minished morbidity, prevention of mental retardation
and reduced costs is surprising, especially since at present
preconception care is propagated all over the world.

The consequences of genetic counselling during preg-
nancy for the quality of this counselling remain unclear.
The possible effects of time pressure during pregnancy
on, for example, the doctor-patient interaction and the
tenet of non-directiveness in genetic counselling have not
been studied, as far as we know. Findings on the conse-
quences of genetic counselling for family planning are
contradictory, but clearly during pregnancy family plan-
ning issues are less relevant.

Overall, our search illustrates that in the medical lit-
erature little attention is paid to various aspects of the
timing of genetic counselling. It may be that the group of
pregnant counselees is too small to attract much atten-
tion. Indeed, women who attend genetic counselling in
the context of screening, for example because of advanced
maternal age or in the light of preconception screening,
deserve more attention because of the much larger num-
bers involved. On the other hand, 10-20% of our total
population of around 15,000 people, who attend for ge-
netic counselling in a diagnostic setting, is pregnant,
which is still a substantial number of people. Worldwide
figures on the percentage of pregnant counselees are lack-
ing, to the best of our knowledge. Regardless of their
number, however, this group of counselees, too, deserves
adequate and optimal genetic counselling.

Another factor which may account for the limited at-
tention to the timing of counselling is that in general
studies addressing the ethical, legal and societal (ELSA)
implications of genetic counselling, screening and prena-
tal diagnosis are scarce, as compared to the total number
of publications on applied human genetics [51]. Obvious-
ly, priority is given to the ‘technical’ data in human genet-
ics, instead of the ‘quality’ data. As a consequence, the
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allocation of financial resources to studies addressing the
ELSA aspects of human genetics appears to be minimal.

Finally, genetic counselling for a familial genetic con-
dition during pregnancy may be perceived as unavoid-
able, for example because of the number of unplanned
pregnancies. Indeed, most likely there will always be a
group of women attending diagnostic genetic counselling
for the first time during their pregnancy. However, the
implications of this timing for the genetic counselling
process deserve attention in order to ensure optimal care
for these counselees.

Obviously, we may have missed some data because of
our search strategy. Since none of the papers directly ad-
dressed our research questions, some misinterpretation

as a result of the selection of papers cannot be complete-
ly ruled out. In addition, literature focussing on prenatal
screening issues may contain relevant aspects, which
were not included in our search. However, the scarceness
of relatively recent literature related to our questions
seems evident, leading us to conclude that so far, little
attention has been paid to the causes and consequences
of initiating genetic counselling during pregnancy.
Hopefully our review will generate interest in research-
ing these quality aspects of genetic counselling in this
specific group of counselees, which may be relevant es-
pecially in the discussion on the importance of precon-
ception care.
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