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Purpose: Prenatal screening should enable pregnant women to make informed choices. An informed decision is

defined as being based on sufficient, relevant information and consistent with the decision maker’s values. This

study aims to assess to what extent pregnant women make informed choices about prenatal screening, and to

assess the psychological effects of informed decision-making. Methods: The study sample consisted of 1159

pregnant women who were offered the nuchal translucency measurement or the maternal serum screening test.

Level of knowledge, value consistency, informed choice, decisional conflict, satisfaction with decision, and anxiety

were measured using questionnaires. Results: Of the participants, 83% were classified as having sufficient

knowledge about prenatal screening, 82% made a value-consistent decision to accept or decline prenatal

screening, and 68% made an informed decision. Informed choice was associated with more satisfaction with the

decision, less decisional conflict (this applied only to test acceptors), but was not associated with less anxiety.

Conclusion: Although the rate of informed choice is relatively high, substantial percentages of women making

uninformed choices due to insufficient knowledge, value inconsistency, or both, were found. Informed choice

appeared to be psychologically beneficial. The present study underlines the importance of achieving informed

choice in the context of prenatal screening. Genet Med 2005:7(5):332–338.
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Screening programs should aim at enabling people to make
informed choices, rather than achieving as high as possible
uptake rates.1–5 The paradigm of informed choice is based on
both ethical and psychological considerations. By means of
informed choice, the ethical principle of autonomy is respect-
ed,5–7 and better psychological outcomes are assumed to be
achieved.8 Accepting or declining prenatal screening in partic-
ular should be founded on informed choice, because of the
risks and moral values that play a part: prenatal screening may
lead to diagnostic testing, which involves the risk of an iatro-
genic abortion and, in case of a positive test result, to the option
of termination of pregnancy.9

Although both practitioners and pregnant women consider
informed choice as the main objective of offering prenatal
screening,3,10 the decision to accept or decline prenatal screen-
ing is often not an informed choice.11 Green et al.11 found that,
although women want to make informed choices about

screening (and when questioned directly, state that their
choices were informed), women do not possess the required
understanding of prenatal tests to be able tomake an informed
choice.
Several different definitions of informed choice or informed

decision-making exist. They all include at least the following
two dimensions: first, the decision should be based on relevant
information, and second, it should be consistent with the de-
cision maker’s values.1,12–14

Whether or not a decision is based on relevant information
can be assessed by measuring the decision maker’s knowledge
of the different aspects of a certain screening. Although there is
no gold standard regarding what constitutes sufficient, rele-
vant knowledge, there is consensus that, with regard to screen-
ing, several points are essential to know: characteristics of the
condition for which screening is being offered, characteristics
of the screening test, and implications of the possible test re-
sults.8 Research has shown that women lack sufficient knowl-
edge about the different aspects of prenatal screening, which
impedes informed decision-making.11,15,16

The second requisite for an informed choice is value consis-
tency. Values are abstract ideals representing a person’s beliefs
about ideal modes of conduct.17 As attitudes are tendencies to
respond to a concrete object with some degree of favor or dis-
favor,18,19 they can be considered as a reflection of one’s val-
ues.1 Therefore, with respect to prenatal screening, in order to
assess the decision maker’s values, attitudes toward prenatal
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testing for congenital defects could be measured. Subse-
quently, value consistency can be assessed by comparing one’s
attitudes with the actual behavior. Having the screening test
done while having a positive attitude toward screening during
pregnancy, and declining the prenatal screening test while hav-
ing a negative attitude toward screening, are both value-con-
sistent decisions.
Although an informed choice should be based on sufficient

knowledge as well as value consistency, most studies on in-
formeddecision-making did not assess both aspects, but rather
focused on measures like the health behavior, knowledge, val-
ues or attitudes, or psychological effects, separately.12 Recently,
a measure of informed choice (MMIC) was developed and
validated by Marteau and colleagues.1,9 This measure is based
on a conceptualization of informed choice that respects its
multidimensional character and integrates the basic elements
of informed choice (i.e., knowledge, attitude, and actual
behavior).
Furthermore, little is known about the actual psychological

effects of informed choice. Studies assessing the relation be-
tween informed choice and outcome measures like decisional
conflict, decision satisfaction, and anxiety, are scarce,11 and
reported mixed results. Bekker et al.20 found that women who
mademore informed choices expressed less decisional conflict
over time about their decision-making, but there was no effect
on anxiety. This association between informed choice and de-
cisional conflict was also found by Michie et al.9 Green et al.,11

however, suggested that informed decision-making is associ-
ated with more anxiety and less satisfaction with the decision,
as compared with uninformed decision-making. Therefore, it
is unclear what the effects of informed choice are.
The aim of this study was to assess to what extent pregnant

women who are offered prenatal screening for congenital de-
fects make informed choices. This was done by measuring its
basic dimensions (knowledge and value consistency) and com-
bining these two into a measure of informed choice. In addi-
tion, this study aimed to assess the psychological effects of in-
formed decision-making.

SUBJECTS AND METHODS
Setting

Until now in theNetherlands (contrary tomany othermod-
ern Western countries), prenatal screening for Down syn-
drome (DS) and Neural Tube Defects (NTDs) is not offered
routinely to pregnant women. Only prenatal diagnostic tests
are offered routinely to pregnant women over 35 years of age
(among women in this age category, the diagnostic test uptake
rate is 34%21), and to women with an otherwise increased risk.
For this reason, it was necessary to ask permission from the
Ministry of Health to carry out this study. Therefore, it is im-
portant to stress that the prenatal screening tests that were
offered to pregnant womenwere exclusively offered to the par-
ticipants in our study.
The study presented in this article is part of a larger research

project, designed to give more insight into the risk perception,

informed decision-making, and psychological well-being of
pregnant women who are offered prenatal screening for con-
genital defects. The research project is a randomized controlled
trial in which participants were randomized into one of two
intervention groups or into the control group. The interven-
tion consisted of offering prenatal screening for congenital de-
fects. Women in the first intervention group were offered the
Nuchal Translucency Measurement (NTM), and women in
the second intervention group the Maternal Serum screening
Test (MST). The NTM screens for DS in the first trimester of
pregnancy and is done by ultrasound scanning.22 TheMST is a
blood test in the second trimester of pregnancy (“triple-test”)
and screens for DS and NTDs.23

Both prenatal screening tests provide an individualized risk
estimation of having a child with one of these disorders, and
thus identify a high-risk subgroupwithin a population of preg-
nant women. Subsequently, this subgroup of women with an
increased risk is offered prenatal diagnostic testing in order to
provide a certain diagnosis.

Information booklet

The test offer consisted of a sent-home booklet containing
information about the particular test, and a standardized oral
explanation by the woman’s midwife or gynecologist during a
consultation. The following topics were covered in the infor-
mation booklets: characteristics of DS andNTDs (information
about NTDs is covered only in the MST booklet), age-specific
risks of DS, population risk of NTDs, procedure of the screen-
ing test, the meaning of a negative or a positive test result,
options available after a positive test result, and procedure of
the diagnostic tests (amniocentesis and chorionic villus sam-
pling). The booklet paid special attention to the decision-mak-
ing process, and several advantages and disadvantages of pre-
natal screening were listed. The leaflets were pilot-tested for
comprehensibility.

Procedure

Women attending 1 of 44 participating midwifery and gy-
necology practices from May 2001 to May 2003 before 16
weeks of gestation were asked permission to be sent a research
information letter and an informed consent form. Practices
were allocated in several areas throughout the Netherlands to
ensure a representative sample. Women who gave informed
consent to participate in the study were asked to fill out postal
questionnaires before and after the prenatal screening offer.
The first questionnaire was sent before the pregnant women
received the screening information booklet, and this contained
questions about background variables such as age, education,
parity, and religion. The second questionnaire was sent and
filled out after they had read the booklet and decided for or
against prenatal screening, but before they had received the test
result. It included measures of knowledge, attitude, decisional
conflict, and anxiety. The third questionnaire was sent after
receiving the test result. Among othermeasures, this question-
naire contained a measure of satisfaction with the decision.
The third questionnaire also asked about test uptake. Women
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in the control group and women who declined screening re-
ceived the questionnaires at comparable points in time.

Sample

During the recruitment period, 4076 women were asked to
participate in the study; 2986 (73%) women gave informed
consent and returned the first questionnaire. Of these women,
76% (n � 2277) also filled out and returned the second ques-
tionnaire, and 66% (n � 1968) also returned the third ques-
tionnaire. Analysis of nonresponse revealed that the main rea-
sons for not participating in the study were lack of time or lack
of interest. For the present study, only data of the intervention
groups were used (n� 1421). Of the women who accepted the
prenatal screening test, only 20 turned out to have an increased
risk. These cases were excluded. Due to missing values in the
different questionnaires, another 242 cases had to be excluded,
which resulted in a study sample with data of 1159 women.

Measures

The following sociodemographic variables were assessed:
age, parity, educational level, and level of religiosity. Whether
or not a pregnant women had had a prenatal screening test was
asked in the third questionnaire.
Knowledge about prenatal screening for congenital defects

was measured by a scale that consisted of seven items for
women in theNTMgroup and 10 items for women in theMST
group (see Appendix). The MST scale corresponded with the
NTM scale and had some additional questions about NTD.
The items were based on the information that was covered in
the prenatal screening information booklets. The scales were
composed of yes/no items about three topics: characteristics of
DS and NTDs (only for the MST group), characteristics of the
screening test, and implications of the possible test results. Be-
cause no gold standard exists as to what constitutes sufficient
knowledge, it was determined that the guess-corrected mid-
point would serve as cutoff. Correction for guessing was per-
formed using Abbott’s blind guessing formula.24 This indi-
cated sufficient knowledge when more than five (NTM scale)
or seven (MST scale) questions were answered correctly, and
insufficient knowledge when fewer questions were answered
correctly.
Attitude toward having a prenatal screening test for congen-

ital defects was measured by an attitude scale that consisted of
four items (see Appendix). The scale ranged from 4 to 20. The
scale was internally consistent: Cronbach’s alpha was 0.79. The
attitude scores were normally distributed with the median
score at the midpoint of the scale. The midpoint of the scale
equals a neutral attitude. It is theoretically incorrect to classify
women with a neutral attitude as positive or negative toward
prenatal screening. Consequently, attitude scores were not di-
chotomized, but they were reclassified into three equal catego-
ries: negative attitude, neutral attitude, and positive attitude.
To assess value consistency, attitude scores were combined

with test uptake. When positive attitudes involved accepting
the prenatal test or negative attitudes involved declining the
test, a value-consistent decisionwasmade.Conversely, a value-

inconsistent decision was made when positive attitudes were
accompaniedwith declining the test, or negative attitudes were
accompanied with accepting the test.
To determine whether a decision was an informed choice or

not, dichotomized knowledge scores and value consistency
scoreswere integrated. This resulted in informeddecisions that
were value-consistent and based on good knowledge, and in
uninformed decisions that were value-inconsistent and/or
based on poor knowledge.
Decisional conflict was measured by O’Connor’s Decisional

Conflict Scale (DCS), in which decisional conflict is defined as
a state of uncertainty about the courses of action to take.13

Total scores were divided by the number of items, so the scale
ranged from 1 to 5. In our sample, Cronbach’s alpha for the
total scale was 0.84. Satisfaction with the decision was assessed
by a scale that consisted of four five-point Likert items about
decision satisfaction after the decision was made, with items
like “I think Imade a good decision,” and “I amhappywith the
decision I made.” The total scores were divided by the number
of items, thus the scale ranged from 0 to 5. The scale was inter-
nally consistent with a Cronbach’s alpha of 0.69. Anxiety was
measured using the Dutch version of the State Trait Anxiety
Inventory version Y.25 In our sample, Cronbach’s alpha was
0.93.

Analysis

Group differences were tested using �2 tests for categorical
variables, and t tests for continuous variables.

Approvals

According to the Dutch Population Screening Act, permis-
sion for this study had first to be granted by the Minister of
Health. After a recommendation from the Health Council, the
permit was granted.26 The present study was also approved by
the Ethical Committee of the VU University Medical Center.

RESULTS

The sociodemographic characteristics of the study partici-
pants are shown in Table 1. Forty-four percent of the pregnant
women decided to accept the offer of the prenatal screening
test. Test uptake was significantly higher among participants
being offered theNTM(52%) compared to those being offered
the MST (35%) (�2 � 33.3, P � 0.001).

Of the participants, 83% (n � 957) were classified as having
sufficient knowledge about prenatal screening to be able to
make an informed choice; 17% (n � 202) had insufficient
knowledge. There were no significant differences between the
test acceptors and the test decliners, nor between theNTMand
the MST group. Higher proportions of sufficient knowledge
were observed among women with higher levels of education
(�2

trend � 55.1, P � 0.001), and among women in higher age
groups (�2

trend � 7.63, P � 0.01) (Table 2).
The mean attitude score was 12.2 (SD � 3.7), the median

was 12. Participants who accepted the prenatal screening test
had significantly more positive attitudes compared to women
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who declined the screening test (F � 481.4, P � 0.001). As
women with neutral attitudes can not be classified as value-
consistent or not, these cases are left out of consideration for
calculation of value consistency rates (n� 1159� 327� 832).
Numbers of value-consistent and value-inconsistent decisions
are shown in Table 3. Of the participants with a positive atti-
tude, 313 women accepted prenatal screening, and 369 partic-
ipants with a negative attitude declined prenatal screening.
This resulted in 682 (82%) participants making value-consis-
tent decisions. Of the acceptors, 52 participants had a negative
attitude, and 98 decliners had a positive attitude toward pre-
natal screening. This totalized to 150 participants (18%) who
did not make value-consistent decisions. From Table 2, it can
be seen that women over 35 years of agemade significantly less
value-consistent decisions as compared to younger women (�2

� 28.4, P � 0.001).
Of the pregnant women who participated in this study, 68%

hadmade an informed choice, i.e., theymade a choice that was
based on sufficient knowledge and consistent with the decision
maker’s values (Table 4). Consequently, 32% (n � 265) of the
women made an uninformed choice, 47% (n � 123) of which
was due to value inconsistency, 43% (n� 115) was due to poor
knowledge, and 10% (n � 27) was due to both value inconsis-
tency and poor knowledge. Participants over 35 years of age
made significantly less informed decisions (51%, �2 � 11.6, P
� 0.01). Furthermore, informed choice appeared to be associ-
ated with education; the higher the educational level, the
higher the rate of informed choice (�2

trend � 16.0, P � 0.001)
(see Table 2).

Decisional conflict, satisfaction with the decision, and anxiety

As can be seen fromTable 5, informed choice was associated
with less decisional conflict; however, this applied only to test

Table 2
Percentages of pregnant women who made knowledgeable, value-consistent,
and informed choices according to the demographic characteristics of the

sample

Sufficient
knowledge (%)

Value
consistency (%)

Informed
choice (%)

Age

�26 77a 86a 65a

26–30 79 84 68

31–35 85 84 72

�35 86 59 51

Parity

Primiparous 80 80 67

Multiparous 84 85 70

Degree of religiosity

Actively 94 90 86

Somewhat actively 81 81 62

Not actively 83 93 69

Not religious 82 81 69

Educational level

Low 63a 86 56a

Middle 80 80 64

High 90 83 75

aStatistically significant �2 test (p � 0.05).

Table 3
Attitudes towards having a prenatal screening test of pregnant women who

accepted or declined the test offer

Attitude Acceptors N (%) Decliners N (%) Total N (%)

Positive 313 (76)a 98 (24)b 411

Neutral 148 (45) 179 (55) 327

Negative 52 (12)b 369 (88)a 421

Total 513 646 1159

aThese categories represent value-consistent decisions.
bThese categories represent value-inconsistent decisions.

Table 1
Demographic characteristics of the sample

N (%)

Age

�26 69 (6)

26–30 433 (37)

31–35 556 (48)

�35 101 (9)

Parity

Primiparous 506 (44)

Multiparous 653 (56)

Degree of religiosity

Actively 47 (4)

Somewhat actively 216 (19)

Not actively 349 (30)

Not religious 547 (47)

Educational level

Low 128 (11)

Middle 507 (44)

High 524 (45)

Table 4
Value (in-)consistency and knowledge about prenatal screening

Sufficient
knowledge N (%)

Insufficient
knowledge N (%) Total N (%)

Value consistency 567 (68)a 115 (14)b 682 (82)

Value inconsistency 123 (15)b 27 (3)b 150 (18)

Total 690 (83) 142 (17) 832

aThis category represents informed choices.
bThese categories represent uninformed choices.
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acceptors. Both informed acceptors and decliners had signifi-
cantly higher scores on the satisfaction with the decision scale
as compared to uninformed deciders (t � 4.9, P � 0.001 and t
� 2.1, P � 0.05, respectively). Although informed choice was
associated with less anxiety for the test acceptors, this differ-
ence was not statistically significant (t� 1.8, P� 0.07). For the
test decliners, no difference in anxiety scores between the
womenwhomade an informed choice and those whomade an
uninformed choice was observed.

DISCUSSION

The vast majority of the pregnant women had sufficient
knowledge about the different aspects of prenatal screening for
congenital defects, and most women made value-consistent
decisions. Assessment of informed choice revealed relatively
high levels of informed decision-making. Informed choice to
accept prenatal screening was associated with less decisional
conflict and with more decision satisfaction as compared to
uninformed choice. Informed choice to decline prenatal
screening was related only with higher levels of satisfaction.
Anxiety scores were lower (although not statistically signifi-
cant) only for informed acceptors.
The conclusion that many women were sufficiently knowl-

edgeable about prenatal screening is not supported by other
studies, neither is the finding thatmost pregnant womenmade
informed decisions.11 Both findings may be related to the spe-
cific situation in which the screening was offered. Currently, in
the Netherlands, prenatal screening is not offered routinely.
Therefore, for most of the participants in our study, receiving
the offer of a prenatal screening test was something new. Be-
cause of the unfamiliarity with prenatal screening as a standard
practice, pregnant women in our study presumably made the
decisionmore consciously. This is supported by research from
countries where prenatal screening is part of routine prenatal
care, which establishes that prenatal screening is no longer
something about which a deliberate decision is made.27,28 This
so-called normalization or “routinization” of prenatal screen-

ing leads to less-informed choices about having prenatal
screening. In the Netherlands, the case is quite the opposite
because up till now it has not been allowed to offer prenatal
screening routinely. Furthermore, the study participants re-
ceived extensive, well-balanced information (bymeans of both
a booklet and counseling by the midwife or gynecologist) that
paid special attention to the decision-making. This also could
be an explanation for the high number of informed choice in
our study.
The finding that the rate of informed choices was associated

with level of education is due to the association of the level of
knowledge with educational level. This last association is not
surprising and in accordance with previous literature.29–31

More uninformed choices were observed among participants
over 35 years of age compared to younger women. This finding
seems to be illogical because older women have higher levels of
knowledge.However, there is a high rate of value inconsistency
in this age group, which is caused by test decliners with a pos-
itive attitude concerning prenatal screening, rather than by test
acceptors with a negative attitude. These test decliners with a
positive attitude presumably declined screening because they
preferred prenatal diagnostic testing. At the time of the study,
in the Netherlands, these women over 35 years of age were
routinely offered prenatal diagnostic testing. So, in the model,
these older participants were frequently classified as value-in-
consistent and, consequently, as uninformed decision makers.
This is a shortcoming of the model, because these women did
in factmake value-consistent, informed choices to decline pre-
natal screening.
Although the majority of the decisions were informed

choices, substantial percentages of uninformed choices were
found. Almost one third of all decisions were categorized as
uninformed choices. Forty-seven percent of these decisions
were ascribed to value inconsistency, 43% to insufficient
knowledge, and 10% to both. Value inconsistency due to de-
clining prenatal screening while having a positive attitude may
be the result of practical barriers like requiring a separate re-
turn visit.32,33 Another explanation might be that these partic-
ipants were of the opinion that the screening test was not good
enough, as research has shown that many women give this
reason (“unfavorable test characteristics”) for declining prena-
tal screening.34 On the other hand, value inconsistency due to
accepting prenatal screening while being negative about it
might be attributed to social pressure or normalization of pre-
natal screening. Further research is needed to investigate the
real causes behind value inconsistency.
From the effects on the outcome measures, it can be con-

cluded that informed choice is indeed associated with better
psychological outcomes. This underlines the importance of in-
formed choice. However, these positive effects mainly applied
to informed choice to accept prenatal screening. That in-
formed choice is associated with less decisional conflict was
also found by Michie et al.9 and Bekker et al.,20 and is contra-
dictory to the suggestion of Green et al.11 that informed choice
is associated with less decision satisfaction and increased
anxiety.

Table 5
Outcome measures for test acceptors and decliners according to

informed choice

Informed
choice

Mean (SD)

Uninformed
choice

Mean (SD) t P

Test acceptors

Decisional conflict 1.9 (0.5) 2.3 (0.6) 5.7 �0.001

Decision satisfaction 4.8 (0.4) 4.5 (0.6) 4.9 �0.001

Anxiety 34.5 (9.5) 36.4 (9.8) 1.8 �0.05

Test decliners

Decisional conflict 2.0 (0.6) 2.1 (0.5) 1.5 �0.1

Decision satisfaction 4.7 (0.6) 4.5 (0.6) 2.1 �0.05

Anxiety 35.0 (9.1) 35.3 (10.8) 0.3 �0.5
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A limitation of this study is that the number of women
whose prenatal test resulted in an increased risk of having a
child with DS or NTDs was too small to incorporate them in
the analysis, and therefore these cases had to be excluded. This
low screen positive rate was caused by the small number of
high-risk results in the NTM group, probably due to the poor
quality of the NTMs performed within our study. Of all preg-
nant women, those with high-risk results will presumably suf-
fer most from uninformed choice and benefit most from in-
formed choice.9 Studies aiming especially at the high-risk
group should be performed to assess the rates of informed
choice and its benefits for these women.
Another limitation of the present study is that nomeasure of

the decision-making process is involved in the assessment of
informed choice. Some definitions of informed choice include
a measure of the decision-making process in addition to
knowledge and value consistency.35 By not incorporating the
decision-making process, it is still unknown how the informa-
tionwas perceived andwhether or not the knowledgewas used.
Involving the process of decision-making in a measure of in-
formed choice would, for instance, make clearer how risk per-
ception influences decision-making. Integrating a measure of
the decision-making process into the assessment of informed
choice would probably reveal that some decisions that were
formerly classified as informed choices are not the result of a
process of deliberation.More research involving the process of
decision-making in the assessment of informed choice is
needed.
This study underlines the importance of achieving informed

choice in the context of prenatal screening. Pregnant women
will experience less decisional conflict, and will be more
satisfied, when having made an informed choice. Therefore,
every effort that can be made to increase the number of
informed choices should be carried out. For instance, re-
search has shown that decision aids are able to improve the
quality and the level of informedness of prenatal testing
decisions,20 and such decision aids should be developed and
implemented in the prenatal screening setting. Introducing
prenatal screening for congenital defects as part of standard
prenatal care should go hand in hand with an adequate sys-
tem of informing and counseling women about prenatal
screening to ensure informed decision-making.

APPENDIX

Knowledge measure

Correct Incorrect

1. By using the NTM/MST, the chance of several
congenital defects can be calculated

� �

2. By using the NTM/MST, it can be determined
whether the child is healthy

� �

3. By using the NTM/MST, Down syndrome can be
determined with certainty

� �

Correct Incorrect

4. By using the MST, a neural tube defect can be
determined with certainty

� �

5. Most children with Down syndrome die at birth � �

6. Children with Down syndrome will always have
some mental disability

� �

7. Children with a neural tube defect will always have
some physical disability

� �

8. If the outcome of NTM/MST is increased, an
amniocentesis has to be performed

� �

9. If the outcome of NTM/MST is increased, it means
that the child has Down syndrome or a neural tube
defect.

� �

10. Children with a neural tube defect often die at
birth

� �

Attitude measure

In my opinion, testing for congenital defects during my pregnancy, is . . .

bad � � � � � good

frightening � � � � � not frightening

not reassuring � � � � � reassuring

not self-evident � � � � � self-evident
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