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In 2014, non-invasive prenatal testing (NIPT) for trisomies 21, 18 and 13 was added to the Dutch prenatal
screening program as part of the TRIDENT study. Most (85%) pregnant Dutch women are counselled for
prenatal aneuploidy screening by primary care midwives. This will remain when NIPT is implemented as a ﬁrsttier screening test. We therefore investigated midwife counsellors’: 1) Knowledge about NIPT; 2) Attitudes
towards NIPT as ﬁrst-tier screening test; and 3) Experiences with informing clients about NIPT. Between AprilJune 2015, an online questionnaire to assess knowledge about NIPT, attitudes towards NIPT, and experiences
with NIPT was completed by 436 Dutch primary care midwives. We found that 59% midwives answered ≥7 of 8
knowledge questions correctly. Continuing professional education attendance and more positive attitudes
towards prenatal screening for Down syndrome were positively associated with the total knowledge score (β =
0.261; p = 0.007 and β = 0.204; p = 0.015, respectively). The majority (67%) were in favor of replacing First
trimester Combined Test with NIPT, although 41% preferred to maintain a nuchal translucency measurement
alongside NIPT. We conclude that midwives demonstrated solid knowledge about NIPT that may still be
improved in some areas. Dutch midwives overwhelmingly support the integration of NIPT as a ﬁrst-tier
screening test.

Introduction
In the Netherlands, as in many other countries, there is an ongoing
debate on the place and costs of non-invasive prenatal testing (NIPT) in
the prenatal screening program (Dondorp et al., 2015; Henneman
et al., 2015; Oepkes et al., 2016a). NIPT involves the analysis of cellfree DNA (cfDNA) in a maternal blood sample, which can be done from
9 or 10 weeks of gestation (Benn et al., 2015). Fetal DNA in maternal
plasma originates from the placenta. NIPT can be used to screen for
trisomy 21, 13 or 18 with a high accuracy, both in high risk and low risk
populations (Gil et al., 2015; Taylor-Philips et al., 2016). In addition,
NIPT can also be used to screen for sex chromosome anomalies (Benn,

2016), although currently not used for this purpose in the Netherlands
(Oepkes et al., 2016b). Despite the favorable test characteristics of
NIPT, false positive results do occur, signifying that a NIPT result
indicating a trisomy still has to be conﬁrmed by invasive testing for
diagnostic certainty (Bianchi et al., 2014). Nevertheless, the introduction of NIPT has re-shaped the use of prenatal testing in many
countries; the use of invasive tests and procedure-related iatrogenic
miscarriages has decreased signiﬁcantly (Oepkes et al., 2016b; Warsof
et al., 2015).
In 2015, the International Society for Prenatal Diagnosis (ISPD)
and Royal College of Obsetricians and Gynaecologists (2014) supported
the use of NIPT as a ﬁrst-tier screening test for all pregnant women
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for NIPT as a ﬁrst-tier screening test by midwives. When it comes to
healthcare implementations, Grave et al. (2006) and Légaré et al.
(2008) suggest focusing on three main factors: professionals’ knowledge, attitudes, and behavior.
Little is known about the knowledge of NIPT among counsellors for
prenatal screening, although some studies suggest this knowledge is
insuﬃcient (Allyse et al., 2015; Farrell et al., 2016). Global evidence
indicates that providers’ attitudes towards the availability of NIPT for
all pregnant women as a ﬁrst trimester screening test is positive (Benn
et al., 2014; Hill et al., 2012, 2014; Musci et al., 2013; Tamminga et al.,
2015; Yotsumotu et al., 2012). Most frequently mentioned concerns
about implementing NIPT as ﬁrst-tier screening are the potential for
less informed decision-making by pregnant women based on concerns
that oﬀering NIPT could become routinized, or merged into the barrage
of blood draws that accompany pregnancy visits (Allyse et al., 2015;
Verweij et al., 2015). Less research has been done about the provision
of pre-test counselling for NIPT, including the content and quality of
this service. Research from the US shows that clinicians have adopted
NIPT more quickly than anticipated in their clinical practice, also
because of strong public demand, and, as a consequence, without
suﬃcient training (Allyse et al., 2015). This might be problematic since
it is known that genetic counselling in general needs optimization
especially with regards to providing decision-making support (Martin
et al., 2015; Roter et al., 2006). In this study we investigated midwives’:
1) knowledge about NIPT; 2) perceived competence with counseling
women about NIPT; 3) attitudes towards NIPT as ﬁrst-tier prenatal
aneuploidy screening; and 4) behavior and experience with NIPT.

(Benn et al., 2015; RCOG, 2014). NIPT has a higher detection rate and
lower false positive rate than the ﬁrst trimester combined test (FCT)
(Benn et al., 2015), which involves measurement of nuchal translucency (NT) and maternal serum markers. However, opinions about the
availability of NIPT in publicly funded healthcare systems are mixed,
mainly reﬂecting concerns about the relatively high costs of NIPT
compared to the FCT (Benn et al., 2015; Oepkes et al., 2016a). As NIPT
use increases simultaneous to the evolution of policy, science, and
evidence about the test, front line clinicians are challenged to keep
abreast of the latest developments. For instance, clinical providers have
reported diﬃculty maintaining up-to-date knowledge about the scope
of NIPT, about the diﬀerences between tests characteristics oﬀered by
diﬀerent laboratories, and reasons for false-positive NIPT results (Benn
and Chapman, 2016). Recognizing these challenges, the American
College of Medical Genetics and Genomics (ACMG) has stated that the
introduction of NIPT should be accompanied by thorough education of
counsellors, decisions about handling costs and healthcare policy
decisions around NIPT (Gregg et al., 2013).
In the Netherlands, prenatal screening for fetal aneuploidy requires
a governmental license according to the Dutch Population Screening
Act. The aim of the Act is to protect the public from potential harm of
screening (van El et al., 2012). A license proposal was submitted to the
Ministry by the Dutch NIPT Consortium (represented by all institutions, organisations and stakeholders involved with NIPT). After
obtaining a license in April 2014, NIPT for trisomy 21, 18 and 13
was added to the Dutch prenatal screening program as part of the
TRIDENT study (Trial by Dutch laboratories for Evaluation of NonInvasive Prenatal Testing) (Oepkes et al., 2016b). Within this context,
NIPT is oﬀered by Dutch university clinical genetic laboratories using
an in-house validated test. If pregnant women waive their right not to
know anything about prenatal screening, they are counselled for
aneuploidy screening by a certiﬁed counsellor. These counsellors have
to participate in continuing professional education about developments
regarding counselling for prenatal anomaly screening in general and, as
part of the TRIDENT study, on relevant aspects of NIPT (Oepkes et al.,
2016b). At the time of this study, NIPT was only available for women at
high-risk (≥ 1:200) for fetal aneuploidy based on the FCT or medical
history such as a previous child with Down syndrome (Health Council
of the Netherlands, 2013). Given this situation, many pregnant women
who were not eligible for NIPT within the TRIDENT study, chose to pay
for commercially oﬀered NIPT in other countries, often supported –
counselling and taking blood- by local midwives/hospitals who sent
their samples abroad (Health Council of the Netherlands, 2016a).
Dutch midwives provide initial prenatal care for 85% of Dutch
pregnant women, and oﬀer counselling for fetal anomaly screening
(FCT and Fetal Anomaly Scan) to all clients (www.perinnet.nl 2013).
Since the introduction of NIPT as a second-tier test in 2014, midwives
have been informing their clients about NIPT as possible follow-up test.
If pregnant women opt for FCT they pay ~€165 (Oepkes et al., 2016b).
Clients with elevated risk based on FCT are referred to a Center for
Prenatal Diagnosis, to be counselled for NIPT by a prenatal screening
specialist (i.e. obstetrician, maternal fetal medicine specialist). If
clients choose to opt for follow-up testing, including NIPT, testing is
reimbursed by the compulsory health insurance after subtraction of a
deductible of ~360 euros (Oepkes et al., 2016b).
If NIPT becomes available for all pregnant women as a ﬁrst-tier
screening test, it will necessitate major changes in the ﬁeld of prenatal
screening and counselling. One signiﬁcant change is the type of
healthcare provider who will provide counselling for NIPT. In the
TRIDENT study aimed at high-risk women, prenatal screening specialists oﬀered pretest counselling. If NIPT becomes more widely available
as ﬁrst-tier screening, midwives will assume the burden of pretest
counselling because they provide early prenatal care to most pregnant
Dutch women (http://www.perinatreg.nl/ 2013). Therefore, it is important to know more about factors that may or may not require
additional attention prior to and during implementation of counselling

Methods
Design
We used an online cross-sectional survey of primary care midwives.
Participants and procedure
In 2015, 1984 midwives were active in Dutch primary care practice
(Van Hassel, 2016). The majority, 98% of Dutch midwives are
members of the Royal Dutch Organization of Midwives (KNOV). In
April 2015, we circulated an invitation letter containing a link to the
questionnaire to all primary care midwifery practices known by the
KNOV (N = 529 practices). All midwives at each practice were asked to
complete the questionnaire as an individual. To increase response
rates, a call to complete the questionnaire was placed in an online
newsletter of KNOV, and emails were sent by some coordinators of
regional Perinatal Networks to individual midwives within their region.
After three weeks, a reminder was sent to all midwifery practices. Data
were collected till June 2015. Vouchers worth 25 euros were raﬄed
among the participants.
Survey instrument
A questionnaire was constructed based on questionnaires used in
previous Dutch studies (Verweij, 2014; Tamminga et al., 2015; van
Schendel et al. 2015, 2016) and a review of the literature by a
multidisciplinary team including representatives of midwifery, gynecology, psychology, clinical genetics and health sciences. The research
team deliberated about the validity of the questions and the need for
additional questions. The resulting questionnaire assessed background
characteristics (gender, age, religiosity, work ﬁeld (Primary midwiferyled care or midwife and sonographer), years since graduation, postal
code (ﬁrst two numbers), and whether participants had attended
Continuing Professional Education (CPE) about NIPT). It also included
items to assess knowledge about NIPT, perceived counseling competence, attitudes towards NIPT as ﬁrst-tier screening test and behavior
and experience with NIPT.
2
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4-point scale: (totally) disagree-(totally) agree (Table 5). In addition, midwives were asked about the preferred position of NIPT in
the prenatal screening program (based on Tamminga et al., 2015)
(Table 4). Furthermore, we included a general question on counsellor's attitude towards providing prenatal screening for Down
syndrome to be answered on a 5-point scale: (very) negative,
neutral, (very) positive (based on Verweij, 2014). Finally, participants were asked what, in their opinion, would be an aﬀordable
price for clients to pay for NIPT (to be answered as: 530, 250, 165
euros (same as FCT) or other) (based on van Schendel et al., 2015).
At the time of this study, the estimated costs for NIPT were 530
euro.
4) Behavior and experiences with NIPT were measured by 5-items, to
be answered on a 4 point scale: Yes, always/sometimes, - No, only if
the women asks for it / never (see Table 6).

Table 1
Background characteristics of study participants (N = 436) compared to the Dutch
midwives or Dutch population.
Study population
N (%)

Dutch midwives*/
population† (%)

Gender
Male
Female

2 (0.5)
434 (99.5)

(1.3)*
(98.7)*

Age (years)
< 35
35–49
> 49

246 (56.4)
123 (28.2)
67 (15.4)

(48.2)*
(35.2)*
(16.6)*

Religiosity
Religious
Non-religious

139 (31.9)
297 (68.1)

(51)†
(49)†

Work ﬁeld
Primary midwifery-led care
Midwife and sonographer

373 (85.6)
63 (14.4)

–
–

Years since graduation
0–5
6-10
11–15
6-20
> 20

104 (23.9)
120 (27.5)
86 (19.7)
50 (11.5)
76 (17.4)

–
–
–
–
–

Attitude towards providing
prenatal screening for
Down syndrome
Very negative or negative
Neutral
Positive or very positive

17 (3.9)
253 (58.0)
166 (38.1)

–
–
–

*
†

Data analysis
We recoded postal codes into four regions (North, East, South and
West). Knowledge items were recoded into ‘correct’ or ‘incorrect’
scoring the answer ‘I don’t know’ as ‘incorrect’. A ‘total knowledge’
score was computed by adding up correct answers.
Descriptive statistics (N/%) were used to provide basic information
about counsellors’ knowledge, attitudes and behavior regarding NIPT
and counselling for NIPT. Regression analyses were performed to
assess associations between knowledge and participants’ age,
Continuing Professional Education (CPE) about NIPT, work ﬁeld,
attitudes towards prenatal screening for Down Syndrome and oﬀering
NIPT testing abroad. The analyses were performed using SPSS 22.0.
Findings

Van Hassel et al., 2016.
StatLine database 2014.

Participants

1) Knowledge about NIPT was measured using 8-items to be answered
as: true, false, I do not know (based on Van Schendel et al., 2016).
Knowledge items are listed in Table 2. These items addressed topics
such as test-characteristics (accuracy), eligibility for NIPT in the
Netherlands, origin of cfDNA used for NIPT. Self-perceived knowledge
about NIPT was assed using 4-items, to be answered as insuﬃcient or
suﬃcient. These items are listed in the ﬁrst part of Table 3.
2) Perceived competence to counsel woman about NIPT was measured
using 4-items, to be answered as insuﬃcient or suﬃcient (see
second part of Table 3, based on Tamminga et al., 2015). Selfeﬃcacy to counsel for NIPT (2 items, 4-point scale (very) insuﬃcient- (very) suﬃcient) and perceived diﬃculties / opportunities for
counselling (4 items, 4-point scale: (totally) disagree – (totally)
agree) were assessed (last two parts of Table 3).
3) Attitudes towards NIPT as ﬁrst-tier screening test were measured
by assessing agreement with 10 statements, to be answered on a

In total 436 primary care midwives completed the questionnaire
(response rate 22%, 436/1984). Participants’ characteristics are presented in Table 1. Most (N = 373; 85.6%) participants worked in
primary midwifery-led care; 63 (14.4%) participants combined midwifery-led care with their work as sonographer. Compared to the Dutch
general population fewer participants were religious, respectively 51)
and 32%; around one-third of the participants (N = 131; 30.0%) came
from the North-West of the Netherlands while about 17% of the Dutch
midwives practice in this area (Van Hassel et al., 2016). The majority of
participants (N = 274; 62.8%) had participated in CPE about NIPT.
Knowledge
Overall, 257 (59.0%) of participants answered ≥7 of 8 knowledge
questions correctly (range: 4–8; Mean knowledge sum score = 6.7; SD
= 0.9). Table 2 shows the correct knowledge scores per item. The three

Table 2
Midwives’ knowledge scores about NIPT and Dutch NIPT policy (N = 436).
Item
1
2
3
4
5
6
7
8

Knowledge questions

N (%) correct
*

(In the Netherlands) pregnant women who have an increased risk based on the first-trimester combined test result are eligible for NIPT . (True)
(In the Netherlands) pregnant women > 36 years of age are directly eligible for NIPT. (False)
A positive (condition indicated) NIPT result means that the fetus definitely has a trisomy 21, 18 or 13. (False)
If the NIPT result is positive (condition indicated), follow-up diagnostic testing (CVS / amniocentesis) is advised in case parents want to terminate the
pregnancy. (True)
In case of a negative (no condition indicated) NIPT result there is still a very small chance that the child has a trisomy 21, 18 or 13. (True)
(In the Netherlands) an increased nuchal translucency measurement is no indication for NIPT. (True)
(In the Netherlands) pregnant women who previously carried a child with Down syndrome are only eligible for NIPT after an increased risk based on
the first-trimester combined test. (False)
Cell-free DNA in the maternal plasma that is used for NIPT originates from the placenta. (True)

Items ranged from high to low. Valid percentages are shown. CVS = Chorionic Villus Sampling.
*
In the Netherlands, NIPT is only eligible within the TRIDENT-study.

3

435
433
427
422

(99.8)
(99.3)
(97.9)
(96.8)

422 (96.8)
290 (66.5)
280 (64.2)
206 (47.2)
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Table 3
Midwives’ perceptions of their knowledge and counseling skills (N = 436).
Perceived knowledge about NIPT
To what extent do you think your knowledge about NIPT is suﬃcient regarding:
Eventual conﬁrmative follow-up tests after abnormal NIPT
Reliability of NIPT
What NIPT can(not) detect
The (added) value of NT measurement if NIPT is available as ﬁrst-tier screening test
Perceived competence to counsel for NIPT
To what extent do you feel suﬃciently competent to counsel about NIPT?
To counsel the client in a non-directive way, not inﬂuenced by my own opinion
To have a triadic conversation with the pregnant woman and her partner
To support the client in making her decision
Help client recognize inﬂuence of their own religious or moral values regarding pregnancy
termination
Self-eﬃcacy to counseling for NIPT
To what extent do you feel suﬃciently trained to counsel for NIPT in the event of an increased risk
after the ﬁrst trimester combined test?
To what extent do you feel suﬃciently trained to counsel for NIPT in cases where there is NO
increased risk?
Perceived diﬃculties / opportunities for counseling
I ﬁnd it hard to explain the diﬀerences between NIPT and ﬁrst trimester combined test
I think it is complicated to explain why NIPT costs 530 euros and the combined test 165 euros
I ﬁnd it diﬃcult to inform clients about medical (test) information regarding NIPT
I believe / expect counseling about NIPT as ﬁrst-tier screening to be easier than counseling for the
combined test

Insuﬃcient N (%)
29 (6.7)
60 (13.8)
128 (29.4)
192 (44.1)

Suﬃcient N(%)
406 (93.3)
375 (86.2)
307 (70.6)
243 (55.9)

Insuﬃcient N (%)
11 (2.5)
9 (2.1)
20 (4.6)
28 (6.4)

Suﬃcient N(%)
424 (97.5)
426 (97.9)
415 (95.4)
407 (93.6)

Very insuﬃcient / Insuﬃcient N
(%)
86 (19.7)

Suﬃcient / Very suﬃcient N
(%)
349 (80.2)

57 (13.1)

378 (86.9)

Fully disagree / Disagree N (%)
413 (94.9)
261 (60.0)
351 (80.7)
176 (40.5)

Agree / Totally agree N(%)
22 (5.1)
174 (40.0)
84 (19.3)
259 (59.5)

Valid percentages are shown; NT = Nuchal Translucency.
Table 4
Midwives’ opinion about NIPT in the current prenatal screening program (N = 436).
In your opinion, where should NIPT be placed in the current prenatal screening program?

N(%)

N(%)

a.) As ﬁrst follow-up test after an increased risk of > 1:200 based on the combined test
b.) As ﬁrst follow-up test after an increased risk of > 1:1000 based on the combined test
c.) As replacement of the ﬁrst trimester combined test, while maintaining NT measurement
d.) As (full) replacement of the ﬁrst trimester combined test, without maintaining NT measurement
e.) Not (NIPT should not be oﬀered)
f.) I do not know
g.) Other*

74 (17.0)
6 (1.4)
177 (40.6)
115 (26.4)
9 (2.1)
33 (7.6)
21 (4.8)

80 (18.4)
292 (67.0)

54 (12.4)

Valid percentages are shown. CVS = Chorionic Villus Sampling. NT = Nuchal Translucency.
*
e.g.: NIPT and a 12–16 weeks ultrasound; It depends on the balance of costs and beneﬁts. If NIPT remains very expensive in comparison to the ﬁrst trimester combined test, the FCT
is in favor as ﬁrst screening test.
Table 5
Midwives’ agreement on statements regarding NIPT versus FCT (N = 436).
Statements

Fully disagree /Disagree
N(%)

Totally agree / Agree
N(%)

NIPT is a reliable test to detect Down-, Patau- and Edwards syndromes
NIPT is a better follow-up test than CVS / amniocentesis
NIPT is a better ﬁrst-tier screening test than the combined test
It is unacceptable that NIPT as ﬁrst-tier screening is not oﬀered to everyone in the Netherlands
I am afraid to be sued if I oﬀer NIPT as ﬁrst-tier screening right now
NIPT is relatively expensive for women who want to take this test only to prepare for a child with Down syndrome.
I think it is unacceptable if women only use NIPT for this reason.
I would still oﬀer NT measurement when pregnant women choose NIPT
I think that most clients in my practice cannot pay 530 euros for NIPT
I think that most clients in my practice do not want to pay 530 euros for NIPT

22 (5.1)
53 (12.2)
107 (24.6)
194 (44.6)
306 (70.3)
377 (86.6)

413 (95.0)
382 (87.8)
228 (75.4)
241 (55.4)
129 (29.6)
51 (11.7)

210 (48.2)
152 (34.9)
114 (26.2)

225 (51.7)
283 (65.0)
321 (73.8)

Valid percentages are shown. CVS = Chorionic Villus Sampling. NT = Nuchal Translucency.

Down syndrome (β = 0.204; p = 0.015) were positively associated with
the total knowledge score. Participant's age, work ﬁeld and oﬀering
NIPT testing abroad were not associated with the knowledge score. Of
the participants who had participated in CPE about NIPT (N = 274;
62.8%), 171 (62.5%) answered ≥7 of 8 knowledge questions correctly.
Of the participants (N = 162; 37.2%) who had never participated in
CPE about NIPT, 85 (52.5%) answered ≥7 of 8 knowledge questions
correctly.

questions that were most frequently answered incorrectly reﬂect a lack
of knowledge about: the origin of the cell-free DNA in the maternal
plasma used for NIPT (N = 230;52.8%), eligibility for NIPT in the
Netherlands regarding women who previously carried a child with
Down syndrome (N = 156;35.8%), and in the eligibility for NIPT in
case of a NT > 3.5 mm (N = 146; 33.5%). Regression analyses only
showed that continuing professional education attendance (β = 0.261;
p = 0.007) and more positive attitudes towards prenatal screening for
4
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Table 6
Midwives’ experiences informing clients about NIPT (N = 436).
Item

Yes, always /sometimes N
(%)

No, only if the women asks for it
/ never N(%)

During standard pre-test counseling on prenatal screening for Down syndrome, do you also inform your
clients about the availability of NIPT as a possible follow-up test (besides CVS or amniocentesis)
If there is an increased risk based on the combined test, do you provide clients information about NIPT as a
possible follow-up test?
Do you inform your clients about the availability of NIPT as ﬁrst-tier screening test abroad?

418 (95.9)

18 (4.2)

397 (91.0)

22 (5.1)

101 (23.2)

334 (76.7)

Valid percentages are shown. CVS = Chorionic Villus Sampling.

The ﬁrst part of Table 3 shows participants’ perceived knowledge
about NIPT. Almost half of participants 192 (44.1%) felt they had
insuﬃcient knowledge about the use of NT measurement in conjunction with NIPT if the latter becomes available as ﬁrst-tier screening
test; 128 (29.4%) participants were unsure about ‘what NIPT can detect
and what cannot be detected using NIPT’.

Behavior and experiences
Participants estimated that their counselling for prenatal aneuploidy screening with FCT lasts on average 12 minutes (SD = 4.3; range =
3–30 minutes). A large number of the participants (N = 307; 70.0%) of
the participants thought they would need the same amount of time to
counsel for NIPT as ﬁrst-tier screening test, 91 (20.9%) thought less
time and 37 (8.5%) more time (range = 2–30 minutes). Table 6 shows
that during prenatal counselling for the FCT, the majority of midwives
(N = 374; 88.8%) say they inform their clients about the availability of
NIPT as a possible follow-up test (beside the CVS or amniocentesis).
Most midwives (N = 302; 69.4%) reported that they inform clients
about NIPT availability abroad only when the woman asks about it;
while 79 (18.1%) midwives sometimes inform their clients about NIPT
abroad. The rest either ‘always’ (N = 22; 5.1%) or ‘never’ (N = 32; 7.3%)
informed their clients about NIPT abroad. Furthermore, since NIPT
was only available within the TRIDENT-study context for women at
increased risk, 37 (8.5%) participants reported that they oﬀered to send
blood for NIPT-testing abroad outside the legal framework, while 11
(2.5%) participants did not want to say if they did or not.

Perceived competence
The second part of Table 3 shows participants’ perceived competence to counsel for NIPT. Almost all participants perceived themselves
to be competent to counsel about NIPT if it became available as ﬁrsttier screening. These perceptions were measured across four items,
with perceived competence ranging from 93.6%-97.9% (Table 3).
Slightly more than half of the participants (N = 259; 59.5%) expected
counselling for NIPT as ﬁrst-tier screening test to be easier than
counselling for the ﬁrst trimester combined test.
Attitudes
Most participants had a neutral (N = 258; 58%) or positive (N = 132;
38.1%) attitude towards providing prenatal screening for Down
syndrome.Regarding the implementation of NIPT in the prenatal screening program 381 (87.5% = 18.4% + 67.0% + 2.1%) of the participants
showed positive attitudes to one of the prescribed answer options
regarding where NIPT should be placed in the prenatal screening
program or provided an alternative option. Two third of the participants
(N = 292; 67.0%) were in favor of replacing the FCT by NIPT (Table 4);
but 177 (40.6%) preferred maintaining the NT measurement alongside
NIPT. From the 177 participants who preferred to maintain the NT
measurement 149 (84.2%) were primary care midwives and 28 (15.8%)
were midwives who also worked as a sonographer. A minority (N =
80;18.4%) was in favor of oﬀering NIPT as ﬁrst follow-up test after an
increased risk of > 1:200 (N = 74; 17.0%) or 1:1000 (N = 6; 1.4%) based
on the combined test; 33 (7.6%) of the participants did not know where
NIPT should be placed in the Dutch prenatal screening program. Few
participants 21 (4.8%) added alternative options, for instance, oﬀering
NIPT as ﬁrst-tier screening together with an ultrasound scan between
12–16 weeks of pregnancy. The remaining 9 (2.1%) participants were of
the opinion that NIPT should not be oﬀered at all.
Table 5 shows that 241 (55.4%) participants held the opinion that it
is unacceptable that NIPT as ﬁrst-tier screening is not oﬀered to
everyone in the Netherlands. Most midwives (N = 382; 87.8%) agreed
that ‘NIPT is a better follow-up test after FCT than CVS / amniocentesis’. A minority of midwives (N = 51; 11.7%) agreed that ‘it is
unacceptable if women use NIPT only to prepare for a child with
Down syndrome, because NIPT is relatively expensive’.
On the topic of cost, 174 (40.0%) were of the opinion that ‘it is
complicated to explain why NIPT costs a client around 530 euros
(estimated cost at time of questionnaire) and the combined test around
165 euros’; 173 (40.0%) participants thought a maximum of 250 euros
would be an acceptable fee for NIPT, with 128 (29.3%) participants
indicating 165 euros would be acceptable and 38 (8.8%) indicating that
530 euros would be acceptable.

Discussion
This study aimed to explore midwives’ knowledge about NIPT,
their attitudes towards implementation of NIPT as ﬁrst-tier prenatal
screening and experiences with informing clients about NIPT. Most
participants showed suﬃcient knowledge about NIPT. Knowledge was
positively associated with CPE participation and more positive attitudes towards prenatal screening for Down Syndrome. Generally,
counsellors’ attitudes towards NIPT as ﬁrst-tier screening test were
positive, however, a signiﬁcant proportion preferred to maintain NT
measurement alongside NIPT. About half of the participants found it
unacceptable that, at the time of the study, NIPT was not yet oﬀered to
every pregnant woman as ﬁrst-tier screening in the Netherlands.
Almost all participants reported that they already have experience in
informing clients about NIPT as second-tier screening test. A small
minority of the participants reported that they oﬀer to draw blood from
their clients so the clients are able to access NIPT testing abroad.
Knowledge
Counsellors’ knowledge about NIPT was generally strong. Incorrect
answers were mostly made on knowledge items concerning the origin
of cfDNA used for NIPT and the exclusion of women for NIPT in case of
an increased NT measure. It is of importance that counsellors understand that the cfDNA used for NIPT originates from placenta (the
cytotrophoblast of chorionic villi), which explains discrepancies between false positive and sometimes even false negative NIPT results
and the actual fetal karyotype (Opstal and van et al., 2016).
Furthermore, in case of ultrasound abnormalities, including NT >
3.5mm, counsellors should understand that NIPT is not indicated,
because in these cases NIPT is inferior to conventional karyotyping and
microarray analysis (Beulen et al., 2017).
Thirty percent of midwives acknowledged that they felt they had
5
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consider it a better screening test than the FCT. Most of the other third
of participants wanted to keep the FCT as primary screening test for
Down-, Edwards- or Patau syndrome with NIPT as optional secondary
screening test. This is a departure from policy decisions made in other
jurisdictions, with most of our participants opposing the proposed
model in many North American jurisdictions and the United Kingdom
(Chitty et al., 2016; Vanstone et al., 2015). In the United Kingdom
Chitty et al. (2016) investigated implementation of NIPT as optional
secondary test to be used in conjunction with a lower risk threshold
from FCT (e.g. ≥1: 1000). Theoretically, this scenario provides a good
balance between costs, detection rate and the number of invasive tests.
However, our results show that only 1,4% of our participants support
this model of implementation. The eﬀect of lowering the risk threshold
is that a much larger group of women (estimated at 28% by Henneman
et al., 2015) will face an intermediate/increased risk and as a
consequence more (potentially unnecessary) stress and anxiety
(Kleinveld et al., 2006) and referral to a Centre for Prenatal
Diagnosis. Further research should provide insight into the rationale
behind midwives’ preferences for either putting NIPT as ﬁrst-tier
screening test or as optional secondary screening test, because of the
potential impact of these attitudes on the behavior of the midwife
counsellors and the prenatal counselling they provide.
In line with a previous questionnaire study performed among health
professionals in two regions of the Netherlands, about 40% of the
participants would still want to oﬀer their clients an NT measurement
when the woman chooses NIPT (Tamminga et al., 2015). From our data
it remains unclear why. It may be that participants in our study in
practice experience that many women value the (NT) ultrasound as a
chance to see the baby, ‘conﬁrm’ that everything is all right before sharing
news with family and friends (Vanstone et al., 2015). Participants might
also have concerns that important information about fetal conditions,
such as structural anomalies, currently sometimes detected during NT
measurement, will be overlooked (Dondorp et al., 2015; Tamminga et al.,
2015; Norton et al., 2015). Ultrasound examination is useful to conﬁrm
gestation and viability ahead of NIPT. The value of NT measurement to
detect chromosomal anomalies, however, seems to be limited
(Lichtenbelt et al., 2015). Recently, the Society for Maternal-Fetal
Medicine (SMFM) stated that for women who have already received a
negative cfDNA screening, an ultrasound at 11–14 weeks of gestation
solely for the purpose of NT measurement is not recommended (Norton
et al., 2017). In the Netherlands, there is currently no license to oﬀer a
13-week fetal anomaly scan, although this policy is under discussion.
Recently, the Health Council of the Netherlands has advised the Minister
of Health, Welfare and Sport to add a 13-week scan to the prenatal
screening program - within a study context - to evaluate the beneﬁts and
possible harms of an early ultrasound, as well as the way women
experience it (Health Council, 2017).
Most counsellors (40%) thought a maximum of 250 euros would be
an acceptable fee for NIPT while previous studies have shown that most
Dutch women do not want to pay more than ~150 euros (Verweij et al.,
2013; van Schendel et al., 2015). A small minority of midwives stated
that it is unacceptable for women to use NIPT only to prepare for a child
with Down syndrome, because NIPT is relatively expensive. These
midwives may be assuming that the state will pay for testing. The ethics
literature bases the ethical permissibility of NIPT on the right of an
individual to make autonomous decisions about her reproductive choices.
It would then follow that the availability of NIPT is predicated on the
potential that some women may wish to use this information for
purposes other than to terminate an aﬀected pregnancy (Health
Council of the Netherlands, 2016b). So, if counsellors are of the opinion
that it is unacceptable if women use NIPT only to prepare for a child with
Down syndrome, they are only allowing “choice” to be deﬁned as
terminate or not terminate. This limits the reproductive choices based
on prenatal screening, which is both in contrast with the aim of the
prenatal screening program as well as unfortunately limiting quality care.
For instance, a woman may wish to know about the chromosomal status

insuﬃcient knowledge about what NIPT can and what cannot be
detected with NIPT. One way to improve their knowledge is oﬀering
training (Oxenford et al., 2017). In line with other research (Allyse
et al., 2015; Brewer et al., 2016), we found that knowledge about NIPT
was indeed associated with participation in a CPE. In order to
guarantee high quality of NIPT counselling, more eﬀective education
of all counsellors is needed, and not just for early adopters of NIPT.
This argument is supported by others, who suggest using a wide variety
of educational tools including summaries of key information that
should be known by professionals (Allyse et al., 2015; Brewer et al.,
2016; Farrell et al., 2016; Gregg et al., 2016; Sachs et al., 2015). In our
study, two-thirds of the participants reported attending a CPE and only
6% of the participants intended to participate in the future. This means
that a quarter of the participants have not attended a CPE about NIPT
and do not intend to do so. More insight into how to stimulate this
group of counsellors to attend is needed. The Dutch policy to motivate
counsellors to participate in CPE is to make participation obligatory for
those who engage in counselling (http://www.rivm.nl/dsresource?
objectid=ad3d3f25-3103-4087-9452df219e06f95e&type=pdf&disposition=inline).
Perceived competence
At the time of this study, midwives were required to inform their
clients brieﬂy about NIPT as a follow-up test. The counselling provided
for those who indicated interest in NIPT - e.g. providing health
education as well as decision-making support (Martin et al., 2013),
was provided by specialized counsellors within a Center for Prenatal
Diagnosis. If NIPT is oﬀered more broadly in the Netherlands, the
majority of counselling will shift from these specialized counsellors to
all midwives. Considering that midwives may become the designated
counsellors, we surveyed participants about their perceived competence, ﬁnding that almost all midwives perceived themselves to be
competent to counsel clients about NIPT. Furthermore, like Tamminga
et al. (2015) we found that most participants expected counselling for
NIPT to be easier than counselling for the FCT. This expectation might
be based on the fact that they struggle to explain the reporting format
of FCT (i.e. risk estimation) compared to the reporting format of NIPT
(i.e. condition indicated / not indicated). Nevertheless, although NIPT
is a better test than the FCT in terms of the higher prenatal detection
rate of Down syndrome and the lower false positive rate, it is important
that to facilitate informed autonomous decision making, counsellors
also address other aspects –such as reporting formats and a review of
clinical features and variability of conditions (Sachs et al., 2015).
Moreover, it should be emphasized that testing is optional and should
not be seen as routine care nor as a diagnostic test (Sachs et al., 2015;
Schendel et al., 2015; Tamminga et al., 2015). Especially the need to
ensure voluntary participation in NIPT on the basis of autonomous
informed decision-making seems repeatedly a source of concern
(Dondorp et al., 2015; Jong de et al., 2011; Schendel et al., 2015).
Furthermore, our ﬁndings may suggest an overestimation of counselling competency, since in general counselling skills have been found to
be suboptimal especially regarding the provision of decision-making
support (Gitsels-van der Wal et al., 2014; Martin et al., 2015; Roter
et al., 2006).
Attitudes
Almost all participants had a neutral or positive attitude towards
prenatal screening for Down Syndrome in general. As in other studies,
the overall attitudes towards implementation of NIPT as ﬁrst-tier
screening test were positive; half of the participants held the opinion
that it is unacceptable that NIPT was not oﬀered, or even available, to
all pregnant women in the Netherlands at the time of this study (Benn
et al., 2014; Hill et al., 2012, 2014; Musci et al., 2013; Tamminga et al.,
2015). Two thirds thought NIPT should replace the FCT, as they
6
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NIPT as ﬁrst- tier screening test are positive, although many prefer to
maintain NT measurement in addition to NIPT as ﬁrst-tier screening
test. Furthermore, participating midwives already have been informing
clients about NIPT, and expect counselling for NIPT as ﬁrst screening
test to be easier compared to counselling for the FCT.

of her pregnancy so she could make decisions including intrapartum
choices and potentially choices about career / parental leave, childcare,
parental education about caring for a child with Down syndrome (Helm
et al., 1998; www.niptconsortium.nl, 2017).
Behavior and experiences
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