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Abstract

Background: Poor knowledge and the lack of deliberation have been cited as rea-
sons for women making uninformed choices about aneuploidy screening. Adequate
pre-test counselling is of particular importance where non-invasive prenatal
screening (NIPS) is being increasingly offered as a primary screening test.

Design: Women attending the antenatal clinic with a singleton pregnancy below
14 weeks were randomised to receive routine counselling or the intervention—a 16-
min educational video on aneuploidy screening before their consult. The primary
outcome, rate of informed choice, was assessed using an adapted multidimensional
measure of informed choice questionnaire, where informed choice was defined as
good knowledge and value-consistent behaviour. Secondary outcomes included
informed choice with deliberation, decisional conflict and anxiety.

Results: Two hundred and eighty-six women were recruited. 69.8% of women in the
intervention group made an informed choice compared with 53.6% in the control
group (Risk Ratio [RR] 1.30, p = 0.014). A significantly higher number of women in
the intervention group had good knowledge compared to controls (81% vs. 60.9%;
RR 1.33, p = 0.001). Decisional conflict did not differ between groups, but women in
the intervention group had higher anxiety scores (p < 0.001).

Conclusion: The study intervention was effective in helping women make informed
choice. Qualitative studies to determine the reason for increased anxiety are
needed.

Trial registration: Trial registry: ClinicalTrials.gov; Identifier: NCT05492981.

Key points

What is already known about this topic?

o Non-invasive prenatal screening (NIPS) is increasingly being offered as a first-line screening
option for aneuploidy.

e Women risk making uninformed choices due to routinisation of testing.

© 2022 The Authors. Prenatal Diagnosis published by John Wiley & Sons Ltd.
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1 | INTRODUCTION

Options for aneuploidy screening have increased in the last decade.
Following the discovery of cell-free DNA and the introduction of
non-invasive prenatal screening (NIPS) as an option for aneuploidy
screening, the rate of invasive tests performed in women who are at
increased risk of having a child with an aneuploidy has greatly
reduced in number.2~> NIPS, which was mostly offered as part of
contingent screening or only to high-risk women, is now increasingly
being offered to all women regardless of background risk in coun-
tries, such as Australia, the United States of America, and certain
parts of Europe.®” This is following recommendations from the
American College of Obstetricians and Gynaecologists in 2020.2
NIPS is offered as a primary screening test option to all women in
Singapore.” This is, however, self-funded, in contrast to countries,
such as Belgium where NIPS is publicly funded.'® Despite its rela-
tively high-cost ranging from Singapore Dollar (SGD) 1100 to SGD
2500, the high sensitivity of NIPS at 99% as well as the non-
invasive nature of the test still makes it an attractive and accept-
able option to pregnant women.® This results in an increased uptake
of testing, but also risks possible routinisation of testing,'? where
women choose to test because it is routinely offered and available
without really having considered the pros, cons and implications of
the results on their pregnancies.'® This has been thought to result
either from a lack of deliberation and/or adequate pre-test coun-
selling. Such routinisation of unique genetic information obtained
from screening has been described'* and is of particular concern
when a complex test, such as NIPS, can be performed by a simple
blood test, potentially leading to uninformed choices.*®*3

A well-accepted definition of informed choice is ‘one that is
based on relevant knowledge, consistent with the decision-maker's
values and behaviourally implemented’.*>*¢ Studies have shown that
many women are making uninformed choices when it comes to

17.18 with rates of informed choice as low as

aneuploidy screening
37% in certain populations.!? The psychological effects of unin-
formed choices are known, such as greater decisional conflict and
regret,?° and decreased patient satisfaction.?! Several interventions
have been designed to help women make informed choices about

2226 most of which were trialled in settings

aneuploidy screening,
where the combined first-trimester screen (FTS) was the primary test
being offered for screening in low-risk women. Newer studies have
investigated methods to improve knowledge about NIPS?’ and
informed choice in a setting where NIPS is offered as part of

contingent screening.2> However, no studies have been performed on

e Pre-test counselling should be directed towards helping women make informed choice.

What does this study add?
e A large number of women make uninformed choices due to poor knowledge about testing.
e An educational video is able to help women make informed choices by increasing knowl-

edge, especially in settings where NIPS is offered as a first-line option.

improving informed choice in the era where NIPS is offered as a
primary screening option. We developed an educational video on the
current options for aneuploidy screening covering what the test
entails as well as possible results of each test and their implications.
We hypothesised that this intervention, in addition to a routine
consult with the obstetrician, would be able to improve the rates of
informed choice amongst women compared to standard counselling
by the clinician alone. If found to be effective, this intervention could
act as a useful adjunct to the clinical consult, which can be imple-
mented as part of all routine antenatal consults where aneuploidy

screening is discussed with women.

2 | METHODS
2.1 | Trial design

This randomised controlled trial enroled women attending the
antenatal clinic for their routine visits at National University Hospital
Singapore between July 2021 and February 2022. The trial obtained
ethics approval by the Domain Specific Review Board (Reference
number: 2020/01123) and was registered on ClinicalTrials.gov
(Identifier: NCT05492981).

2.2 | Patients

Eligibility criteria included women who were aged 21 years or older,
who were English speaking and who had a viable singleton pregnancy
below 14 weeks gestation. Additionally, women must not have had
any prior discussion with a clinician regarding aneuploidy screening
for their current pregnancy. Written information leaflets on FTS and
NIPS were available in clinic waiting rooms and used during antenatal
consults by doctors when counselling women about aneuploidy
screening. In Singapore, all women are routinely offered the option of
FTS or NIPS as a primary screening test, which is self-funded. The
cost of FTS ranges from SGD 130 to SGD 270, compared with the
cost of NIPS, which ranges from SGD 1100 to SGD 2500.%!

2.3 | Procedures

Eligible participants were referred by doctors running the antenatal
clinic after subjects were confirmed to have a viable singleton
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pregnancy on ultrasound. Consent was obtained by members of the
study team and subjects were randomised to receive the intervention
or control. Women were randomised to receive the intervention or
standard care using computer-generated randomisation. Random-
isation allocation was placed in sealed opaque sequentially numbered
envelopes. The study team member recruiting subjects was blinded
to the randomisation sequence. Due to the nature of the interven-
tion, blinding of subjects was not possible. Women randomised to the
intervention were asked to watch a 16-min educational video in a
separate room. They then resumed their consult with the referring
doctor to clarify any questions and to inform them of which screening
option they decided on, if any. Women in the control group were
counselled by the referring doctor regarding the aneuploidy
screening options of FTS or NIPS and provided with information
about the procedures involved for each test, their detection rates,
cost, and possible results of testing. The use of a written information
leaflet was available to doctors as an adjunct to providing this in-
formation. The length of the consult ranged anywhere from 5 to
15 min depending on whether the subject had any questions per-
taining to pregnancy or aneuploidy screening.

The intervention was a 16-min educational video created by the
study investigators, which provided information about Down syn-
drome, diagnostic tests and screening tests, and is available via the
following link:  https://drive.google.com/file/d/1dSYFmpwpWZ9-
HupLBFbmGVDXUpTF11f2C/view?usp=drivesdk. The screening
tests covered in the video included the triple test, the combined FTS
and NIPS. Information about how and when each of the tests were
performed, their detection rates and possible results and their in-
terpretations were covered in the video. The video was viewed by
several healthcare providers and experts in the field of prenatal
screening before the commencement of this study to ensure that the
content was appropriate and adequate. The intervention was viewed
by subjects on a portable tablet in a quiet room in the antenatal clinic.
Subjects were then invited to ask their doctor any questions that
they may have had about the video during the clinic consult which
followed. This clinic consult ranged from 5 to 15 min depending on
whether the subject had any questions pertaining to pregnancy or
aneuploidy screening.

Following the consultation with the doctor, subjects in both the
intervention and control group were asked to complete a question-
naire, which assessed the primary outcome measure of informed
choice. The questionnaire also assessed background demographics of
patients, including age, ethnicity, educational background, parity,
whether they were religious, and whether they had performed

aneuploidy screening in their previous pregnancies.

2.4 | Outcomes

The primary outcome was the percentage of women who made an
informed choice in the intervention group compared with control.
The definition of informed choice was one that was made with good

knowledge and value-consistent behaviour. Secondary outcomes

DIAGNOSIS-WILEY—L°

included informed choice with deliberation, knowledge, value-
consistent behaviour, anxiety and decisional conflict. Subgroup ana-
lyses were performed in women aged 35 years or older, those with a
university degree, women who were religious, women who were
parous, and women who had performed Down syndrome screening in
their previous pregnancies.

The assessment of informed choice was performed using a self-
administered questionnaire at the end of the clinic visit. A widely
used measure of informed choice is the Multidimensional Measure of
Informed Choice (MMIC), which was developed for women under-
going aneuploidy screening in pregnancy, assessing knowledge and
attitudes towards the combined FTS.2>?® This was further modified
and validated as an instrument for assessing informed choice in a
setting where both FTS and NIPS were offered.2>?? The following
components were assessed to determine if a subject had made an
informed choice: knowledge, attitudes and uptake.

An informed choice was deemed to have been made if the sub-
ject had good knowledge and chose a testing option which was
consistent with her attitude towards that test. Knowledge was
assessed using the knowledge scale of the MMIC, which comprised
19 validated questions that covered important aspects of FTS, NIPS,
and invasive testing that were deemed essential for an informed
choice.?>%° Total knowledge scores of more than or equal to 12,
representing >60% correct responses, were determined to indicate
sufficient knowledge.?®> The attitude scale of the MMIC assessed
whether patients' attitudes towards the three different testing op-
tions (combined FTS, NIPS and invasive testing) were positive or
negative. As only FTS and NIPS were offered as options for aneu-
ploidy screening, attitudes related to these were used to assess
informed decision-making in this study. Scores between O and 6
indicated a positive attitude towards having the test, scores between
7 and 13 indicated a neutral attitude, and scores between 14 and 20
indicated a negative attitude towards having the test.>? Women were
then asked to input which method of aneuploidy testing they had
decided on. This decision was confirmed by the checking of medical
records to ascertain which test women eventually chose. Women
were determined to have made a behaviourally consistent choice if
they had a positive attitude towards the testing option that they
eventually chose or if they had a negative attitude towards any of the
testing options and did not choose to test. Women who had neutral
attitudes to any of the tests that they had chosen were excluded
from the analysis.??3! An informed choice was made if a subject had
good knowledge, had a positive attitude towards the combined FTS
and chose that as a screening option. Similarly, women were deemed
to have made an informed choice if they had good knowledge, had a
negative attitude towards all modes of testing, and chose not to
perform any aneuploidy screening. Women were deemed to have
made an uninformed choice if they had poor knowledge or if their
eventual behaviour (choice of testing) was not consistent with their
attitude towards that test.

A deliberation scale was added to the original MMIC in a pre-
vious study, as whether women deliberated their decision was

thought to be an important component of informed decision

85UB017 SUOUIWIOD BA1I1D) 8|l dde 8y Aq peusenof a8 sejoiiie YO ‘SN J0 S8|ni o} Akeiq18UlUO A8]IAN UO (SUOTIPUOD-PUR-SLLIBI WD A8 | Ae1q 1 pUl|uo//:Sdny) SUORIPUOD Pue SWLB | 81 89S *[£202/T0/20] U ARiqiauliuo A8|IMm ‘sedinses Akeiqi 10N uopuoebe|o0D Aisenun Ad 6/29'pd/z00T 0T/10p/w0d A8 i Akeiq i put|uo uABaoy/:sdny wouy pepeojumod ‘0 ‘€220.60T


https://drive.google.com/file/d/1dSYFmpwpWZ9HupLBFbmGVDXUpTF11f2C/view?usp=drivesdk
https://drive.google.com/file/d/1dSYFmpwpWZ9HupLBFbmGVDXUpTF11f2C/view?usp=drivesdk

PRENATAL

XIAN LIM ET AL

* | _WILEY-DIAGNOSIS

making.22 The deliberation scale consisted of six five-point Likert
items, which assessed if participants had weighed the pros and cons
of testing, and was included in the version of the MMIC used in this
study. Possible scores ranged from O to 24. Individuals who had
deliberation scores less than 13, which are the midpoint of the scale,
were considered to have deliberated their decisions.??32 Examples of
statements in the deliberation scale included ‘I have imagined how |
would feel if | did not have prenatal testing’, and ‘I have tried to think
through the consequences of not accepting prenatal testing’. The
results were presented as an informed choice with and without
deliberation.

Measures to assess decisional conflict and anxiety were included
in a previous study by Beulen et al., which investigated the use of a
decision-making aid in a setting where NIPS was offered as part of
contingent screening,?> and these scales were used in this study.

Decisional conflict was measured using a validated Decisional
Conflict Scale,®33* which assessed how certain women felt about
their decision and whether they perceived that they had autonomy in
making their decision. Scores above 37.5 were associated with un-
certainty about implementation of the decision.

Anxiety was assessed using the Spielberger State Trait Anxiety
Inventory (STAI-6) short form, which consisted of six items.3> A mean
of the total scores was compared between the control and inter-

vention groups. Higher scores correlated with higher anxiety.

2.5 | Statistical analysis

We determined that a 15% improvement in informed choice in the
intervention group was clinically significant based on a similarly
designed study, on a background rate of informed choice in the
control group of 70%.2° We calculated that 121 subjects were
required to detect this with 80% power at a 5% level of significance.
Accounting for a 15% attrition rate, 143 subjects in each arm were
calculated to be the target sample size, giving a total of 286 subjects.

A Chi-Square test was used to analyse the test uptake between
the intervention and control groups. Robust Poisson regression
models were used to assess the rates of informed choice, good
knowledge, and value-consistent behaviour between the intervention
and control groups. Subgroup analyses were also performed for the
primary outcome of informed choice. The subgroups were age, edu-
cation level, religion and whether women had aneuploidy screening in
their previous pregnancies. A robust Poisson regression model was
also used to evaluate the proportion of women who had significant
decisional conflict (scores above 37.5) between those who made
informed and uninformed choices. Comparisons of the proportion of
women who had significant decisional conflict between the inter-
vention and control groups were also carried out before and after
adjusting for informed choice using robust Poisson regression. Me-
dian regression was used to evaluate whether there was a significant
difference in the decisional conflict score between the intervention
and control groups. A 2-sample t-test was used to analyse whether

there was a significant difference in the STAI-6 total scores and

deliberation total scores between the intervention and control
groups. Robust Poisson regression models were also used to deter-
mine whether there was a significant difference in the rates of
deliberation (yes/no) between the intervention and control groups
overall, and also among those who chose to test (acceptors) and
those who did not (decliners). Statistical significance was set at 5%.
The statistical analyses were performed using SAS version 9.4 (SAS
Institute, Inc; Cary, NC, USA).

3 | RESULTS

Overall, 568 women were screened for eligibility between July 2021
and February 2022; 286 women consented to participate in the trial,
143 were randomised to receive the intervention and 143 were
randomised to the control group (Figure 1). In total, 7 and 11 subjects
withdrew from the study in the intervention and control group,
respectively. Twenty subjects in the intervention group and 22 sub-
jects in the control group were excluded from the final analysis due
to incomplete responses on the questionnaire (n = 19) or neutral
responses to the test option that they had chosen (n = 23). This left
110 and 116 subjects in the final analysis in the control and inter-
vention groups, respectively.

Baseline characteristics were largely similar between the inter-
vention and control groups and are presented in Table 1. Majority of
women had a degree level of education or above and considered
themselves religious.

In total, 69.8% of women in the intervention group made an
informed choice compared with 53.6% in the control group (Risk
Ratio, RR, 1.30 [95% Confidence Interval, Cl, 1.05-1.61] p = 0.014). A
significantly higher number of women in the intervention group had
good knowledge compared to controls (81% vs. 60.9%, RR 1.33 [95%
Cl 1.12-1.58] p = 0.001). There were no significant differences in
value-consistent behaviour between the groups (RR 1.01 [95% CI
0.90 to —1.13] p = 0.86).

Of the 51 participants who made an uninformed choice in the
control group, poor knowledge was found to be the cause in 64.7% of
participants, value-inconsistent behaviour in 15.7% and both poor
knowledge and value-inconsistent behaviour in 19.6%. Of the 35
patients who made an uninformed choice in the intervention group,
poor knowledge was found to be the cause in 48.5% of participants,
value-inconsistent behaviour in 37.1% and both poor knowledge and
value-inconsistent behaviour in 14.3%.

Regarding test uptake, 37.7% of women in the control group
chose not to test compared with 41.5% in the intervention group. The
breakdown of test uptake is shown in Table 2.

When subgroup analyses were performed for the primary
outcome, informed choice was significantly higher in the interven-
tion group in women aged <35 years (RR 1.35, [95% CI 1.08-1.70],
p = 0.009). In women aged 35 years and above, the intervention did
not show a significant increase in informed choice (RR 0.95, [95% CI
0.57-1.60], p = 0.85). A significant increase in informed choice in

the intervention group was also noted in the subgroups of
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’ 568 screened for eligibility ‘

91 not eligible

191 declined to participate

‘ 286 randomized \

J

143 assigned to control ’

11 withdrew from
study

132 analysed for
primary outcome

22 excluded from analysis
10 incomplete responses to attitude scale
12 had neutral responses to test chosen

110 included in analysis ‘

FIGURE 1 CONSORT flow diagram

participants with an education level of Diploma or below as well as
women who were religious; however, previously having had aneu-
ploidy screening in a prior pregnancy was not found to be a sig-
nificant factor (Table 3).

3.1 | Secondary outcomes

When deliberation was included as a criterion for making an
informed choice, rates of informed choice were no different between
the control and intervention groups (48.2% vs. 56.9%, RR 1.18 [95%
Cl 0.92-1.52], p = 0.19). There was no statistically significant dif-
ference between the proportion of women who deliberated their
decisions in the intervention and the control groups. Mean deliber-
ation scores and rates of deliberation among test acceptors and de-
cliners are presented in Table 4.

Fewer women who made informed choices experienced deci-
sional conflict compared to women who made uninformed choices
(30.2% vs. 15%, RR 0.50 [95% Cl 0.30-0.83]; p = 0.007). How-
ever, there were no statistically significant differences in the
number of women who experienced decisional conflict between
the control and intervention groups before (p = 0.097) and after
adjusting for whether or not they had made informed choices
(b = 0.219).

Mean anxiety scores were noted to be higher in the intervention
group (p < 0.001) with a mean difference of 3.50 (95% CI 1.68-5.33)
(Table 4).

|

‘ 143 assigned to intervention

7 withdrew from
study

136 analysed for
primary outcome

20 excluded from analysis
9 incomplete responses to attitude scale
11 had neutral responses to test chosen

’ 116 included in analysis

4 | DISCUSSION

Our study suggests that the use of an educational video could help
women make informed choices about aneuploidy screening. In pre-
vious studies, poor knowledge was often cited as a reason for unin-
formed choice.?>3® Women in the intervention group had higher
knowledge scores compared with control, suggesting that improving
knowledge may be a possible mechanism for improving informed
choice. The findings from this study are particularly clinically relevant
as NIPS increasingly becomes offered as a first-line screening test
among low-risk women.

A systematic review of the literature regarding informed choice
showed that women preferred to learn about NIPS from their clini-
cian.’® However, many reported dissatisfaction with the information
that they had been provided with and felt that the information was
inadequate to empower informed choice.'®%7-3? Additionally, the
review reported that women often felt that consultations were too
short to address the concerns and questions that they had about
NIPS.%° The intervention we designed for this study aimed to provide
detailed information about aneuploidy screening as well as act as an
adjunct to the clinical consult. This allowed women to spend the time
with their clinician clarifying questions about the information pro-
vided by the video as well as allowed standardisation of the infor-
mation provided to patients. The results of our study are similar to
that demonstrated by Mulla et al., where a 15-min educational video
designed by the study team was effective in improving knowledge in

women below 35 years of age. However, in their study, women aged
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35 years and older were additionally counselled by a genetic coun-
sellor as part of standard care, leaving little room for knowledge
improvement with the intervention.?” In our study, subgroup ana-
lyses showed that informed choice was higher in women aged below
35 years who received the intervention, but not in the participants
aged 35 years and above. This may possibly due to the fact that
women aged 35 years and above already perceive themselves to be
at a higher risk of aneuploidy and may have sought information on

screening prior to the consult.

TABLE 1 Baseline characteristics

Control (N = 132) Intervention (N = 136)

Maternal age (years)

Mean (SD) 29.5 (3.8) 30.2 (4.1)
Age >35 11 (8.3%) 21 (15.4%)
Education level

No qualification 1 (1%) 0 (0%)

GCSE or O level 20 (15%) 14 (10%)

GCE, A level or similar 3 (2%) 10 (7%)

Diploma 33 (25%) 49 (36%)

Degree level or above 75 (57%) 63 (46%)
Ethnicity

Chinese 51 (38%) 50 (38%)

Malay 63 (48%) 73 (53%)

Indian 9 (7%) 7 (5%)

Other 9 (7%) 6 (4%)
Religious faith

Yes 111 (84%) 122 (90%)

No 21 (16%) 14 (10%)
Parity

Parous 47 (35.6%) 56 (41%)

Nulliparous 85 (64.4%) 80 (59%)
Aneuploidy screening in previous pregnancy

Yes 22 (46.8%) 27 (47%)

No 24 (51.1%) 28 (49%)

Not sure 1(2.1%) 2 (4%)

Abbreviations: GCE: General Certificate of Education; GCSE: General
Certificate of Secondary Education.

TABLE 2 Test uptake

Test Control (n = 130)?
Combined first-trimester screen 56 (43.0%)
Non-invasive prenatal screening 25 (19.2%)

Did not test 49 (37.7%)

We additionally found that the rate of informed choice in the
control group of 53.6% was relatively low compared with a study
performed in Netherlands where NIPS is also offered as a primary
screening option, which reported up to 75% of women making
informed choices in their population.** However, a different ques-
tionnaire comprising of seven questions was used to measure knowl-
edge in that study and hence comparisons are limited. Poor knowledge
was the reason that an uninformed choice was made in the majority of
the women in the control group in our study. Higher rates of informed
choice were noted in participants without university degrees who
received the intervention compared to those that did not. However,
this difference was not seen in university degree holders. This could be
due to a higher baseline knowledge of aneuploidy screening in women
with higher education, which has previously been reported.?? Addi-
tionally, women who considered themselves to be religious also made
more informed choices with the intervention. As numbers in each
subgroup are small, the conclusions that can be drawn from these
subgroup analyses are limited, but highlight a subset of antenatal
women who might benefit most from such interventions.

When deliberation was included as a criterion for making an
informed choice, the intervention did not appear to result in a higher
proportion of women making informed choices. Previous studies,
which had included deliberation as a criterion for informed decision-
making, reported that the lack of deliberation was the main reason
for uninformed choices.??*2 Whether this finding is due to the failure
of a questionnaire to capture deliberation adequately, or whether
women are truly not deliberating their decisions can only be ascer-
tained by qualitative interviews, which were not performed in this
study. Regardless, this finding highlights the need for any intervention
targeted at improving informed choice to not only increase knowledge
but help women consider the pros and cons of testing as well as the
implications of their results. This may be achieved in practice through
decision aids where prompts are incorporated into an interactive
version of the intervention, which act as value- and preference-
clarification exercises. Such heuristic-based deliberation tools and
decision aids have been shown to be well received by women when
making healthcare decisions in the prenatal setting.?>4%%3

The psychological effects of uninformed choice have been
described, such as increased decisional conflict,'”?%28 which has been
associated with later decisional regret.** This was consistent with the
findings from our study that less women who made informed choices
experienced significant decisional conflict compared with women who
made uninformed choices as a whole. However, actual decisional
conflict scores did not differ significantly between the intervention and

control, despite there being higher rates of informed choice. This could

Intervention (n = 135)? p-Value
39 (28.9%) 0.016
40 (29.6%) 0.05

56 (41.5%) 0.53

2Two subjects in the control group and one subject in the intervention group did not make a decision.
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TABLE 3 Subgroup analyses

Subgroup

Women aged <35 years

Women aged 35 years or older
Degree holders

Non-degree holders

Religious

Not religious

Had screened in previous pregnancies

Did not screen in previous pregnancies

TABLE 4 Secondary outcomes

Proportion of all subjects who deliberated, % (n/N)
Proportion of test acceptors who deliberated, % (n/N)
Proportion of test decliners who deliberated, % (n/N)

Mean deliberation score, mean (SD)

Decisional conflict total score, median (minimum-maximum)

Proportion of all subjects who had decisional conflict®

Anxiety total score by STAI-6, mean (SD)

DIAGNOSIS-WILEY—L~

Control, % (n/N) Intervention, % (n/N) p-Value
52.0% (52/100) 70.4% (69/98) 0.009
70.0% (7/10) 66.7% (12/18) 0.854
71.2% (47/66) 84.7% (50/59) 0.069
27.3% (12/44) 54.4% (31/57) 0.012
53.2% (50/94) 68.0% (70/103) 0.028
56.3% (9/16) 84.6% (11/13) 0.103
64.7% (11/17) 73.9% (17/23) 0.541
47.8% (11/23) 56% (14/25) 0.574

Control Intervention p-Value

89.1% (98/110) 82.8% (96/116) 0.172

93.8% (61/65) 87.3% (55/63) 0.209

82.2% (37/45) 77.4% (41/53) 0.548

7.19 (5.21) 7.31 (5.15) 0.794

25 (0-75) 25 (0-90) 1

25.5% (28/110) 16.4% (19/116) 0.097

0.219°

38.94 (8.31) 42.44 (5.15) <0.001

Abbreviation: STAI-6, State Trait Anxiety Inventory.

2Scores above 37.5, which was associated with uncertainty about implementation of decision.

bAfter adjusting for informed choice.

be due to higher decisional conflict scores among women who made
uninformed choices despite receiving the intervention, resulting in a
higher-than-expected mean score in the intervention group. Addi-
tionally, mean anxiety scores appeared higher in the intervention
group. This finding is consistent with that of another study, which
suggested that providing women with more information might result in
increased anxiety.!” A longitudinal study to measure anxiety scores
before and after women receive their test results if they chose to test
would be helpful in determining the true effect of the intervention on
anxiety.

A notable finding of this study was that women in the inter-
vention group appeared more likely to choose NIPS, while women in
the control group appeared more likely to choose FTS as a screening
option. Such a finding highlights the potential influence that the pre-
test counselling has on eventual test choice, in line with concerns
about routinisation of testing. The observed difference in test choice
between the two arms may be attributable to the possibility that the
difference in limitations of FTS and NIPS was better explained by the
intervention than the clinician's counselling, resulting in participants
in the control arm simply choosing the cheaper test option. Quali-
tative interviews with subjects regarding their decisions and which
component of the counselling influenced their decision would be

valuable. Additionally, a survey of healthcare providers on how

confident they felt in explaining the characteristics, advantages and
limitations of each test would prove useful in determining causality.

The strength of our study is that it is a randomised controlled trial
performed in a setting, which offers both FTS and NIPS as primary
screening options. While a significant amount of research has been
performed on interventions aimed at improving informed choice with
regard to prenatal screening, few studies were performed in settings
where NIPS is offered as a primary screening option.?®4° As the clinical
applications of non-invasive prenatal testing continue to expand, an
effective method of providing information to increase patient knowl-
edge and improve informed choice will become increasingly important
in the clinical setting. Additionally, the intervention is easily imple-
mentable in other clinical settings and does not require additional
resource as the video is now freely available online.

Although a randomised controlled trial, there are several limita-
tions in this study. The first is that it lacks qualitative data. Structured
interviews with participants would be helpful in tailoring the contents
of the video to suit their information needs. Secondly, although par-
ticipants in the intervention group had higher knowledge scores
compared to controls after having received the intervention, the
design of the study does not prove that the intervention improved
knowledge scores from baseline. Randomisation of participants aimed

to reduce the possibility of selection bias, but baseline knowledge
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scores were not measured to prove that this was not different between
groups. Thirdly, comparison of the length of clinic consult times would
have been useful in determining whether the intervention helped to
reduce consult times with the clinician as demonstrated in a similar
study regarding informed consent for hysterectomy.*® It would also
help to exclude a potential confounder that participants in the inter-
vention group had a longer time to consider their options, resulting in
them having made more informed choice, although deliberation scores
did not seem to differ between the groups. However, measurement of
consult times was not performed in this study due to logistical limita-
tions. Fourthly, this study was only performed in the pre-testing setting
and does not give insight into the effect of the intervention on how
women received their test results if they had tested, and whether it
resulted in higher or lower satisfaction and decisional regret. Lastly,
this study only included English-speaking women as the video was only
available in English. This may have resulted in a selection bias, where
only a particular demographic of women was included. Future plans to
translate the video into the main languages spoken in Singapore exist

to reach a wider population.

5 | CONCLUSION

This study adds to the current literature of interventions targeted at
improving informed choice in women making decisions regarding
prenatal testing. It is of particular relevance in the current era of
NIPS, which is an area that is constantly expanding. Widespread
implementation of the intervention has the potential to help women
make informed choices. Future research should look into how the
intervention could be modified to improve deliberation rates
amongst women so as to avoid routinisation of testing with care not
to increase anxiety amongst women.
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