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Methods Semi-structured interviews were conducted with health
professionals and pregnant women who had considered amniocentesis. The data were qualitatively analysed using a two-step thematic
content analysis.
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Background Prenatal screening for Down#s syndrome (implemented
in routine practice) generates a quantifiable risk of chromosome
abnormality. To increase certainty, chromosomal material needs to
be obtained through amniocentesis or other diagnostic test. Amniocentesis carries risks of pregnancy loss.

Results A sample of 17 health professionals and 17 pregnant
women were interviewed. Professionals demonstrated little consensus regarding the miscarriage rate, the potential consequences of
amniocentesis testing and the uncertainty associated with the tests.
Furthermore, methods employed to communicate risks varied
between professionals. Pregnant women reported heightened stress
and anxiety. Twelve out of 17 women described the decision as
complex and difficult to make while five participants were satisfied
with the information and support provided. Women would have
liked more information about the risks involved, the results, the
consequences of an amniocentesis and associated emotional difficulties. Women highlighted the need for personalized information,
presented in multiple ways, while remaining simple and unbiased.
Conclusions There is variation in the provision of information
related to amniocentesis testing. The majority of pregnant women
reported difficulties making a decision and identified dimensions of
information and decision support where improvements were
needed.
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Introduction
Deciding whether or not to undergo amniocentesis is a complex and emotionally charged
decision, often undertaken in a short period of
time and, under current practice in the UK, with
little systematic decision support. Amniocentesis
is usually performed between 15 and 18 weeks of
pregnancy and can be associated with a risk of
foetal trauma, rupture of membranes, foetal
cutaneous lesions, maternal infections and the
loss of pregnancy.1–3 The procedure is reported
to have a 1% risk of miscarriage and the results
of the chromosomal tests may lead to a decision
to terminate the pregnancy.4–6 Pregnant women
and their partners are expected to make a decision involving significant risks, complex information and far-reaching consequences in a
couple of days or less. This decision often generates considerable levels of anxiety at a time of
emotional vulnerability.7,8
Over the past decades, maternal age has been
the most common indication for amniocentesis
testing.3 In the UK, screening tests for Down#s
syndrome are now offered as part of routine
clinical practice to all pregnant women.9 Existing screening tests for Down#s syndrome include
second trimester maternal serum-screening tests
offered between 15 and 18 weeks of pregnancy
and the nuchal translucency ultrasound scan
(offered privately) conducted between 10 and
13 weeks of pregnancy, to measure the thickness
of fluid at the back of the baby#s neck. Pregnant
women who undertake screening tests for
Down#s syndrome may have to decide about
amniocentesis and face the consequences this
might have on her pregnancy, life and family.
Expectant parents should be informed about the
benefits, potential harms and implications of
both screening tests and invasive diagnostic
procedures such as amniocentesis before deciding whether or not to have the test. However,
research shows that pregnant women commonly
undertake screening tests for Down#s syndrome
without realizing they could then be offered an
amniocentesis, receive a diagnostic of chromosomal abnormality and ⁄ or be offered a termination of pregnancy.10,11

Green et al.12 showed that women who were
offered amniocentesis were not provided with
sufficient information and were unable to make
informed decisions in this area. A review conducted by Marteau13 highlighted the lack of
understanding of women facing diagnostic tests.
The risks associated with amniocentesis (e.g. risk
of having a disabled child, of losing a healthy
baby) and the range of chromosome problems
being tested11 are particularly misunderstood.
Expectations regarding amniocentesis or prenatal testing are often unrealistic.14 Ferber et al.15
showed that expected pain and anxiety levels
before the test were significantly higher than the
actual pain and anxiety women experienced
during the procedure. Furthermore, the information women receive when offered amniocentesis testing is complex, specialized and
potentially difficult to assimilate. Understanding
the risks associated with amniocentesis (e.g. risk
of miscarriage or chromosomal abnormality)
involves processing complex probabilistic information and numerical data at a time of heightened stress and anxiety. Studies show that
individual differences in processing numerical
information exist and significantly impact on
performance.16 The ability to process complex
numerical information significantly decreases
under high-pressure or stress conditions.17
An additional difficulty is the recent
implementation of a rapid genetic test: quantitative-fluorescent polymerase chain reaction test
(QF-PCR test), which requires an updated
approach to information provision. This test
provides results in a shorter time frame but only
detects the three most common chromosomal
abnormalities: Down#s, Edwards# and Patau#s
syndromes.18 Current practice for informing
women and communicating risks has not kept
pace with the introduction of the QF-PCR test.
Reviews have shown that there is limited
research on how best to provide information on
amniocentesis testing12,19 and that decision
support could be significantly improved.11
The knowledge, perception, information and
decision support needs of women who are
offered prenatal screening tests for Down#s syndrome has been researched extensively,20–23 in
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contrast to the limited number of studies investigating similar issues surrounding amniocentesis testing. This seems counterintuitive as
screening tests are non-invasive and do not
involve any risk of direct harm to the mother or
baby. Research on amniocentesis has focused
mainly on the risk of miscarriage,24,25 anxiety26,27 and knowledge. Little research has been
directed at identifying women#s information and
support needs surrounding the decision to
accept or decline amniocentesis.28–30 While the
amniocentesis decision is commonly described as
complex and highly distressing, there is a gap in
investigating or addressing psychological
aspects, information or decision support needs
associated with this test. Decision support
technologies (DSTs) are interventions developed
to support individuals when they face difficult
decisions. They have been noted to facilitate
decision making, to increase knowledge, increase
active participation in decision making and
decrease decisional conflict.31 The first step in
developing a DST is a needs assessment with
relevant professionals and patients, which we
conducted with health professionals and
pregnant women who had considered an
amniocentesis, as the preliminary work for an
amniocentesis DST. The aim of the this study
was to clarify and categorize pregnant women#s
information and decision support needs with
regards to amniocentesis, by assessing how the
provision of information and the communication of risks could be improved.

Methods
A qualitative approach was adopted. Information and decision support needs were assessed
using in-depth semi-structured interviews with
women who had been offered amniocentesis
(whether they accepted or declined the test) and
with health professionals.
Participants
Pregnant women were identified and approached by midwives or screening midwives in two
participating antenatal clinics (University Hos-

pital Wales and Llandough Hospital, Cardiff).
To ensure that the views of women who had
experienced chromosomal abnormality (after
having accepted or declined an amniocentesis)
were represented, a research advert was posted
in the journal of the Down#s Syndrome Association. In the antenatal clinics, women (any age)
who had been offered an amniocentesis were
informed of the study by midwives, whether they
undertook screening tests for Down#s syndrome
(maternal serum screening, nuchal translucency
scan) or not (advanced maternal age, mid-pregnancy ultrasound scan). Information leaflets
were distributed by the midwives during the
counselling session where women were offered
an amniocentesis. Women interested in taking
part gave verbal agreement for their contact
details to be passed onto the research team. They
were later contacted by research staff who
answered any questions women had about the
project and to fix an interview date. Participants
were interviewed within 2 weeks following the
counselling session. Women were excluded from
the study if they had been offered another
diagnostic test such as chorionic villus sampling
(CVS) as the CVS is a different procedure that
involves different information and risks.
In the journal of the Down#s syndrome association, the research advert was directed to all
women who had been offered amniocentesis
(whether they accepted the test or not) and who
received a diagnosis of chromosomal abnormality. Women were interviewed between one
and seven years after having been offered
amniocentesis testing.
Health professionals were mostly approached
and recruited in the antenatal clinics where the
study was being conducted. To ensure a breadth
of responses, we recruited professionals from
different specialities: obstetrics, midwifery,
genetics and counselling. Professionals from
the Policy and Public Health sector as well as
directors from charities and organizations who
support pregnant women faced with an amniocentesis decision were also recruited through
networking and steering group meetings in
England and Wales. The study protocol and
materials were reviewed and approved by the
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research and development committees of the
participating sites and by the National Research
Ethics Service.
Data collection
Interviews with pregnant women were carried
out in the antenatal clinics, at the participant#s
home or over the phone, from May 2007 to
February 2008. The semi-structured interview
schedule consisted of 13 open-ended questions
exploring women#s experience of the amniocentesis decision, their information and decision
support needs and how information and risks
should be framed to facilitate understanding.
Their reasons for accepting or declining amniocentesis, and their attitudes (satisfaction, regret,
misunderstanding, etc.) following the decision
were examined. Special attention was paid to
new topics emerging such as the difficulties
women faced in making their decision, the
influence of others (partners, family) or the satisfaction ⁄ dissatisfaction with the information
and support provided.
Semi-structured interviews with health professionals were carried out in the antenatal clinics or
over the phone from April to September 2007.
The interview was structured around 11 openended questions investigating the professionals#
evaluation of women#s information and decision
support needs, their difficulties in making a decision, the factors they took into account when
deciding and their attitudes post-decision. Special
attention was paid to the professionals# opinions
and preferences regarding the presentation of
information and portrayal of risks to facilitate
understanding. Interviews were conducted until
theme exhaustiveness was reached and no new
themes emerged. All interviews were conducted,
recorded digitally and transcribed by the author
(MA-D). Interview schedules are available from
the corresponding author.
Data analysis
Interviews were qualitatively analysed using a
two-step thematic content analysis derived from
descriptive phenomenology,32–34 assisted by the

computer software ATLAS-ti (ATLAS-ti 5.2).
The data collected with pregnant women and
professionals were analysed separately and
compared afterwards. The first analysis consisted of identifying women#s information and
decision support needs, from the women#s point
of view and from the professionals# point of
view. In a second and more detailed analysis, the
interview transcripts were coded according to
the themes discussed in the interviews. Similar
codes were merged and subsequently grouped
into a family of codes representing the most
salient themes emerging from the data. To
ensure reliability of coding, two of the authors
independently (MA-D and MS) rated six interviews (chosen for being representative of the
overall sample), in order to agree on themes and
family of codes to be applied to all remaining
interview transcripts. Discrepancies among ratings were discussed until agreement was reached.

Results
Pregnant women
In the participating antenatal clinics, 18 women
who had recently been offered amniocentesis
were recruited and 12 women agreed to be
interviewed. The reasons for declining the
interview were the impossibility of making an
appointment after the counselling session predecision (n = 4), the lack of time (n = 1), and
the stress and anxiety associated with this decision (n = 1). Participants were interviewed in
the antenatal clinics (76.5%) or at the participant#s home (23.5%). Most women attended the
interview alone (76.5%) and four women came
with their partners (23.5%). Among women who
were approached through the journal of the
Down#s Syndrome Association, seven women
were recruited and five took part in a telephone
interview. Two women had been offered CVS
(first trimester diagnostic test) and were therefore excluded from the study. Interviews lasted
between 10 and 50 min (23 min in average).
In total, 17 women who had been offered
amniocentesis took part in the study. Ten
women decided to undergo amniocentesis and
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seven declined the test. Among women who
underwent amniocentesis, seven women received
a normal result and three women were given a
diagnosis of Down#s syndrome. One woman out
of three decided to terminate the pregnancy.
Among women who declined an amniocentesis,
five women had a healthy baby and two women
had a baby with Down#s syndrome. The mean
age of women in the sample was 36 years. Most
women were British (n = 15), one was Turkish
and one was Indian. The demographic characteristics of the participants are summarized in
Table 1.
Information needs
Being offered amniocentesis testing led to a
stressful, complex and upsetting decision making
process for 12 out of 17 participants. For those

Table 1 Demographic characteristics of women who were
interviewed (n = 17)
Amniocentesis
Accepted
Declined
Maternal age

10
7
Range 28–47 years.
Mean 36 years

Marital status
Married
15
Cohabiting
2
Number of children
0
6
1
8
2
3
Existing children with a
2
chromosome disorder
Obstetric history
Previous miscarriage
2
Previous amniocenteses
2
In vitro fertilization pregnancy
1
Outcome post-amniocentesis in
n = 10 women who had the test
Miscarriage
0
Normal result
7
Down#s syndrome diagnosed
3
Termination of pregnancy
1
Outcome when amniocentesis declined (n = 7)
Miscarriage
0
Healthy baby
5
Baby with Down#s syndrome
2

who had a screening test, the high chance result
and subsequent offer of an amniocentesis was a
shock, causing stress and anxiety.
They rang me at 8:30 at night and told me that the
screening gave me a result of 1 in 10 which for
somebody of my age should have been 1 in 600. I
was completely shocked, obviously, I didn#t expect
anything like this and I didn#t even know what
Down#s syndrome was. (F, age 33, declined
amniocentesis)

Five out of 17 participants were satisfied with
the overall information and decision support
provided. Participants expressed the numerous
information and decision support needs
(Table 2).
First, pregnant women felt that more detailed
information about the risks involved, such as the
risk of miscarriage, the risk factors for miscarrying and other associated risks (infections,
long-term consequences) should be provided.
Women would have appreciated more consistency regarding the miscarriage rate as it was
misleading to be given different percentages. The
national miscarriage rate is one in a 100 procedure (1%) but most antenatal clinics will quote a
local rate, generally lower than the national rate
but based on little scientific evidence.4,5
Regarding the overall quantity of information
provided, women#s opinions diverged. Some
women experienced information overload while
others lacked information and felt the need to
look for more information elsewhere (internet,
books).

Table 2 Themes identified in semi-structured interviews with
women (n = 17)
Themes

Sub-themes

Information needs Information about the risks
Information about the procedure
Information about the screening tests
Personalised information
Emotions and
Heightened stress and anxiety
decision support Addressing emotional difficulties
Reasons
Reasons for accepting an amniocentesis
Reasons for declining an amniocentesis
Making a decision Deciding with a partner
Satisfaction or regret?
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Regarding the procedure, participants were
generally satisfied with the quantity of information provided but would have liked more
information about the results, consequences and
implications of an amniocentesis (abnormalities
detected, termination of pregnancy). Women
had difficulty in understanding what the test
may or may not detect and lacked information
about the details of each test (PCR test and
Karyotype test).
Before being offered the test, eight out of 17
women would have liked more information
about the screening tests available, their purpose, the uncertainty associated with the results
and the implications of a high chance result.
Three women who undertook the screening test
and were subsequently offered amniocentesis
regretted their screening decision and blamed it
on a lack of information pre-screening test.
For me, that was a terrible rollercoaster, and I wish
I#ve never even had the blood test. So I do feel that
before you even have the blood test, more information should be given. Don#t have the blood test
if you don#t know the rest of the consequences. (F,
age 35, declined amniocentesis)

Most women interviewed wished to receive
information tailored to their individual needs
and presented in multiple ways to account for
individual differences (educational levels, ethnic
backgrounds, culture). Women reported that
balanced and unbiased verbal and written
information to take home should be combined
as the stress and anxiety experienced during the
counselling session (post-screening results) significantly limited their capacity to assimilate and
recall complex information. Women felt that
probabilistic information would be better
understood if framed in multiple ways, using
diagrammatic representations, flow charts, frequencies and percentages, with identical
denominators to facilitate the comparison
between the risk of chromosomal abnormality
and the risk of miscarriage. Visual elements such
as images and videos (e.g. video of the amniocentesis procedure) should be made available to
women provided it remains optional. Five participants expressed the need to know about other
women ⁄ couples# experiences, to be informed

about support groups or reliable internet
forums.
Emotions and decision support
The anxiety women experienced between having
the blood test and receiving the amniocentesis
results (or give birth to a baby who was suspected to have Down#s syndrome) fluctuated but
never disappeared. Peak levels of anxiety were
reported immediately after the screening test
results, and when waiting for the amniocentesis
results. Nine out of 17 women reported great
difficulties dealing with overwhelming stress,
anxiety or regret (regarding the screening test or
the amniocentesis decision) while being pregnant, when they never anticipated to be offered
an amniocentesis.
It is a very stressful time, a very worrying time and
I think that perhaps people who deal with it every
day don#t realise what the average person is going
through. (F, age 28, undertook amniocentesis)

Most women felt that emotional difficulties
should be addressed and more decision support
made available through support groups or relevant charities. Decision support was also provided through discussion with their partner,
family, friends or health-care providers. Three
women reported that unbiased decision support
should be provided whatever the decision may
be. Two women felt forced into having an
amniocentesis and received very little support, if
not disapproval, for declining the test or
continuing the pregnancy. Three women felt that
health professionals lacked neutrality regarding
disability and pregnancy termination.
Reasons for accepting ⁄ declining an amniocentesis
In total, 24 reasons to accept or decline an
amniocentesis were reported (Table 3). Among
10 women who had an amniocentesis, six participants chose to have the test to find out if the
baby had a problem as they felt unable to cope
with stress and anxiety for the rest of the pregnancy. Five women opted for an amniocentesis
as they felt incapable or unwilling to look after a
disabled child. Three out of 10 women undertook the test to have the option to terminate the
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Table 3 Reasons influencing decision making about amniocentesis: overlapping and independent views of pregnant
women (n = 17) and health professionals (n = 17)
Reasons
reported by
Women and
health
professionals

Women only

Health
professionals
only

Reason
To avoid anything
that may harm the
baby (risk of miscarriage)
View on termination
To find out if the baby has a problem
(stress of not knowing)
Feel incapable or unwilling to
look after a disabled child
To prepare if problem is found
To have the option to
terminate pregnancy
Existing children
Previous amniocentesis
Previous miscarriage
Risk of miscarriage compared
to risk of a problem
Age
Medical complication ⁄ obstetric history
Family history of chromosome disorder
Knowledge and ⁄ or experience
of children with Down#s syndrome
Existing child with Down#s syndrome
Partner#s views
Difficulty getting pregnant
Religious beliefs
Views of friends, family
Obstetrician#s expertise in
conducting amniocenteses
Risk for her age compared
to risk in similar age group
Difference between the woman#s
screening result and the
screening cut-off limit
Anomalies detected on the
mid-pregnancy scan
Practical reasons (husband away,
unable to rest for a few days, etc.)
Cultural characteristics
Professional#s influence
Couple#s stability
Knowledge about amniocentesis
Concerns about people#s reactions

pregnancy if a problem was found. Three
women had an amniocentesis to prepare for the
birth of a baby with a chromosomal abnormality. Three out of 10 women decided to have the
test as they already had children and were con-

cerned about the impact of a disabled child on
siblings. Other less-common reasons are
reported in Table 3.
The seven women who declined an amniocentesis based their decision on the risk of miscarriage and on the conviction that they would not
terminate the pregnancy if a problem was found.
Additional reasons for declining the test were
medical complications such as bleeding during the
pregnancy or twin pregnancy (n = 2), previous
obstetric history such as an IVF pregnancy or
difficulties getting pregnant (n = 2) and the risk
of miscarriage being higher than the risk of
chromosomal abnormality (n = 2).
Making a decision
When making a decision about amniocentesis,
four out of 17 women disagreed with their
partners.
My husband was very keen for me to have the test.
Over the time, I decided I didn#t really want this
test. So, it was very difficult, it did cause conflicts
between us because obviously, at the end of the
day, it is my body and I don#t want to be in a
position where I am feeling guilty, if anything
happened. So that was a difficulty, it really was. (F,
age 35, declined amniocentesis)

All women who decided to have an amniocentesis, including women who received a diagnostic of chromosomal abnormality, reported
no regret about their decisions to have had the
test. Despite weeks of constant worry, none of
them regretted having had an amniocentesis.
I am happy that we went ahead with it, the results
were clear so we got reassurance from that.
Because up until that point, I don#t feel that we
could have started planning adequately for the
baby. (F, age 39, undertook amniocentesis)

Women whose amniocentesis results showed
Down#s syndrome (n = 3) felt positive about
their decision, as the test enabled them to prepare for the birth of a disabled child or to terminate the pregnancy. All women who decided
not to have an amniocentesis were satisfied with
their decision and did not experience regret.
However, most women reported fluctuating
anxiety regarding the risk to give birth to a baby
with a chromosomal abnormality.
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I feel that I#ve made the right decision. I suppose I
am a little bit nervous. It is a worry I#ve got to be
honest with you, it#s gonna be 6 months of worry
thinking what if. (F, age 39, declined amniocentesis)

Professionals
The sample of 17 professionals consisted of six
consultants in obstetrics and gynaecology, four
midwives, one screening midwife, two geneticists, two coordinators of the national antenatal
screening programme, the local director of the
Down#s Syndrome Association and the director
of a national charity supporting parents during
the antenatal testing process. Interviews lasted
between 11 and 52 min (27 min in average). The
following themes were identified in the interviews (Table 4).
Information needs
Most professionals highlighted the need for
women to understand the harms, benefits and
implications of each option and to be clear that
miscarriage was a risk. Some health professionals insisted on the necessity for women to balance and make sense of the risk of miscarriage
against the risk of chromosomal abnormality.
Table 4 Themes identified in semi-structured interviews with
health professionals (n = 17)
Themes

Sub-themes

Information needs

Lack of consensus
around the risks involved
Detailed information
about the procedure
Consequences of an
amniocentesis
Screening test purposes
Framing probabilistic
information
Peak stress and anxiety levels
Ways of providing
decision support
Women ⁄ professionals
consistency

Emotions and
decision support
Reasons for
accepting ⁄ declining
an amniocentesis
Perceptions

Deciding with a partner
Improved understanding

Professionals were inconsistent on the risk of
miscarriage to quote (local rate or national rate).
Paradoxically, they also insisted on the need to
provide consistent information across professionals.
We quote a 1% risk of miscarriage, a 1 in 100 and
that is the national, Welsh national risk so that is
the only figure that we can give them and again it is
not discerning between foetuses that have chromosomal abnormalities and those that have not.
(F, midwife)
Well, the national Welsh recommendation is 1 in
100 and our unit figure is 1 in 300. So I usually say
to them, it#s between half and 1 percent and that
sort of covers everything. I think, within our unit, I
don#t see why we shouldn#t be using our own
figures. If that is what the risk is in our unit, that
is what the risk is in our unit! (F, consultant
obstetrician & gynaecologist).

Some health professionals felt that practical
and detailed information about the amniocentesis procedure, its consequences and implications should be systematically offered to women
and their partners. Their evaluation of women#s
information needs regarding the results was
consistent with women#s reported needs. Furthermore, four professionals highlighted the
need to specify that a normal amniocentesis
result cannot guarantee a healthy baby.
It#s getting them to understand that you can have
all of the tests done and have a very disabled baby
born. The tests answer the question that has been
asked: Are chromosomes 18, 13 and 21 structurally
normal? And the answer is yes. That doesn#t say
the baby is normal. And I think that is the key
sentence and that#s the thing they don#t like us for;
understandable. (F, geneticist)

There was no consistency among professionals on the amount of information to provide
about potential chromosomal abnormalities and
whether or not to raise the issue of the pregnancy termination.
I think health professionals should anticipate that
level of not understanding and be very explicit
about what a termination of pregnancy is and how
you do a termination, because women may not
understand, and are consenting to things they
don#t understand. (F, coordinator of the national
antenatal screening programme)
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I think that#s just one step too far of the process.
Because if you start describing the whole process
including the details of how you do a termination,
it#s too much to take in. (M, consultant obstetrician & gynaecologist)

Most professionals insisted on the importance
of understanding the screening test purposes,
results and implications (deciding about
amniocentesis, possible diagnosis of abnormality, decision to continue ⁄ terminate the pregnancy) before embarking on prenatal screening
for Down#s syndrome. Six professionals
reported that the false-positive and false-negative results associated with prenatal screening,
especially relevant with maternal serum-screening tests, should be communicated and understood.
The professionals# assessment of how best to
present general and probabilistic information
was consistent with women#s reported needs.
The majority of professionals felt that information should be tailored to women#s individual
needs and framed in multiple. However, methods for communicating risks varied from one
professional to another: hard facts only, analogies, diagrams, flow charts, etc. Furthermore,
most professionals highlighted the need to provide updated information, to use precise but
simple language and to make the information
provision gradual and optional. Finally, a
minority of professionals suggested that women
should be given enough time to decide and
should be reminded of the possibility to change
their mind at any time. One professional
believed that people would assimilate more
information if they were given more time to
decide.
As with anybody who is getting bad news, the key
thing they need is time. I think it#s no good just
telling them what they need to hear. It#s giving
them the time to understand what they need to
hear because people view risk in different ways
and, hear it in different ways. (F, geneticist)

Emotions and decision support
Most health professionals recognized that the
amniocentesis decision was associated with peak
anxiety levels and subsequent difficulty to

assimilate information. They unanimously
reported that women experienced highest anxiety levels at the time of the screening test results.
It#s just shock, horror, because they were two fit,
healthy people. Why was that happening to them?
They want answers, they want to know why. They
wouldn#t have had the test I don#t think if they
thought it was going to come back as high risk. (F,
midwife)

Four professionals believed that prompting
women to reflect on the reasons for having ⁄ not
having an amniocentesis (e.g. for reassurance, to
be able to terminate the pregnancy if a problem
is found) would prove beneficial to decisionmaking:
I say, well, what would you do? Would you terminate the pregnancy or is it just for your
information? because that#s what they need to
know, isn#t it? They need to use that as part of their
decision and very often they don#t know. (F,
screening midwife).

Alternatively, considering the impact of a
disabled child on their life and family might also
affect their decision, and health professionals felt
this needed to be addressed explicitly. Finally,
helping women decides what the worst possible
outcome would be: to give birth to a child with a
chromosomal abnormality, to miscarry a
healthy baby or to terminate a pregnancy following a diagnosis of chromosomal abnormality, was perceived to facilitate the decisionmaking process.
Four professionals reported the tendency to
seek professionals# advice.
I often get asked: what do I think they should do?
And I always decline to actually give any kind of
weighted personal opinion on that. The truth is, I
don#t actually know what I would do myself faced
with that decision. And secondly, the birth of a
child with Down#s syndrome is likely to mean
something very different to different people, it
wouldn#t be right for a health professional to try to
tell somebody what#s right for them. (M, consultant in obstetrics)

Reasons for accepting ⁄ declining an amniocentesis
Based on their experience with the amniocentesis
decision, health professionals identified 25 reasons they believed affected women#s decision
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about amniocentesis. The consistency between
women and professionals was high as 20 out of
25 reasons identified by health professionals
were consistent with women#s reported reasons.
However, professionals also believed that the
couple#s stability, cultural characteristics, the
information about amniocentesis, the professionals# influence and concerns about people#s
reactions to their decision would affect women#s
decision about amniocentesis, but women did
not report these reasons as influential.
Professionals# perceptions of the amniocentesis
decision
Five professionals noted significant decisionmaking difficulties within the $pregnant couple#
(e.g. conflicts, incapacity to decide together)
and believed that health professionals should
act as facilitators. Three professionals noted
that men were generally leaving the decision to
women.
As a consequence of improved information
and decision support over the past 5 years, some
professionals believed that women were better
informed. Three professionals believed that
women had a good understanding of the procedure and of Down#s syndrome. However, two
professionals noted significant difficulties dealing with statistics and understanding the limitations of amniocentesis testing. Three
professionals felt that making a decision in a
short time frame and balancing the risk of miscarriage against the risk of a problem could
prove difficult. Finally, two health professionals
believed that women experienced information
overload.

sonalized and interactive information, presented
in multiple ways (numbers, diagrams, videos,
women#s experiences), in order to account for
individual differences in processing complex
information. Both women and health professionals highlighted the need to understand the
risks associated with amniocentesis testing (risk
of miscarriage, risk of infection). Nevertheless,
health professionals were inconsistent regarding
the miscarriage rate to quote (local or national
rate), which was reflected by women#s confusion
and difficulty in dealing with different miscarriage rates. Women recurrently reported the
need to receive comprehensive information
about the risks involved, the results of the
chromosome tests and potential consequences of
an amniocentesis whereas health professionals
reported different opinions regarding the nature
and quantity of information needed chromosome problems and uncertainty associated with
the tests. The majority of women would have
liked to receive information about the termination of pregnancy whereas health professionals
expressed diverging opinions about the necessity
to describe the pregnancy termination. Both
women and professionals highlighted the need to
provide detailed information about amniocentesis before the screening tests, as existing
information and consent arrangements seemed
insufficient. Besides, women felt that decision
support should be reinforced. Finally, the reasons for having ⁄ not having amniocentesis were
generally consistent between women and health
professionals. Women reported 24 reasons for or
against having an amniocentesis while professionals identified 26 reasons, 20 of which were
consistent with women#s reported reasons.

Synthesis
Most women and health professionals reported
or witnessed emotional and cognitive difficulties
making a decision about amniocentesis (stress,
anxiety, difficulty assimilating probabilistic
information, information overload). They felt
that the provision of better services would
reduce the emotional challenges of this period.
They unanimously highlighted the need to
address women#s difficulties by providing per-

Discussion
The present findings expose unmet needs for
information, decision support and emotional
support associated with amniocentesis testing.
Significant decision-making problems (e.g. difficulty assimilating probabilistic information,
information overload) and emotional difficulties
(e.g. stress, anxiety, regret) were also reported.
The professionals# report of the reasons that
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influenced women when deciding about an
amniocentesis was consistent with that of
women and both emphasized the period of elevated stress and anxiety that was triggered by
the decision and its aftermath. However, the
need to reinforce and strengthen existing emotional and decisional support, highlighted by
majority of women interviewed, was only identified by a minority of professionals. The
assessment of women#s information needs also
varied between health-care providers. Together,
these results indicate an important gap in perception between users and providers on the
decision-support needs of women and couples
considering amniocentesis.
This study is the first to have conducted an
in depth assessment of the decision-making
process, information and decision support
needs associated with amniocentesis testing.
While a minority of women were satisfied with
the overall information and support provided,
most participants would have appreciated more
personalized and interactive information. Specifically, the decision to undertake amniocentesis was associated with recurrent stress and
anxiety. Elevations in anxiety levels were
reported after a higher chance screening test
result and prior to receiving amniocentesis
results as has been documented previously.26,35,36 While women felt that emotional
and decisional support should be reinforced,
professionals tended to focus on answering
women#s information needs only. The focus on
information needs may reflect areas of expertise
that health professionals feel most competent
carrying out and a genuine gap in understanding of patients emotional needs. In either
case, the results point to the need for health
professionals to divert greater attention to these
unmet needs as they appear from these interviews to be as important as unmet information
needs.
Professionals expressed diverging opinions
regarding the nature and quantity of information needed about the risk of miscarriage,
potential chromosomal abnormalities, uncertainty associated with the tests and about the
termination of pregnancy. Such inconsistencies

may not only be due to limitations of current
policies and guidelines (i.e. miscarriage rate),
but may also be imputed to gaps in the general
or specialized (i.e. genetics) knowledge of
health care providers. Inadequate knowledge
related to the presentation and meaning of
prenatal screening test results has been
reported.37–39 Furthermore, research evidence
suggests that health professionals tend to
overestimate their own levels of knowledge.40,41
The risk of miscarriage was the most often
reported reason for declining an amniocentesis
while finding out if the baby had a problem to
reduce intense stress and anxiety was the main
reason for undertaking the test. Previous research
evidence suggested that maternal age was the
main reason for undertaking amniocentesis testing.28,42,43 As prenatal screening for Down#s
syndrome is offered as part of routine clinical
practice, maternal age is not the only indication
for having the test. Various factors such as the
risks involved, the possibility to terminate the
pregnancy, and views on termination or on disability have a raised impact on women#s decisions.

Strengths and limitations
Strengths of this study were the quality of the
interview sample selected and structure of the
interviews. The interview sample included
women who declined the test, women who
received normal and abnormal amniocentesis
results, women with experience of chromosomal
abnormality or pregnancy termination.
The structure of the interview gave women
freedom to broaden the themes raised in the
interview while still focusing on the amniocentesis decision making process.
Limitations of the study were the differences
between the sample of patients recruited in the
antenatal clinics and recruited through the
Journal of the Down#s Syndrome Association.
Women recruited through the Down#s Syndrome Association were interviewed between 1
and 7 years after having been offered an
amniocentesis. The passage of time, involving a
possible change in clinical practice and provision of information, is likely to introduce
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biases. Besides, women recruited through the
journal were self-selected from a specific website whereas women recruited consecutively in
the clinic were systematically approached by
screening midwives, and this may have introduced bias.
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invasive diagnostic tests offered) of screening
tests for Down#s syndrome should be systematically provided to women.
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