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A survey on awareness of genetic counseling for
non-invasive prenatal testing: the ﬁrst year experience
in Japan
Junko Yotsumoto1,2, Akihiko Sekizawa2, Nobuhiro Suzumori3, Takahiro Yamada4, Osamu Samura5,
Miyuki Nishiyama6, Kiyonori Miura7, Hideaki Sawai8, Jun Murotsuki9, Michihiro Kitagawa10,
Yoshimasa Kamei11, Hideaki Masuzaki7, Fumiki Hirahara12, Toshiaki Endo13, Akimune Fukushima14,
Akira Namba11, Hisao Osada15, Yasuyo Kasai16, Atsushi Watanabe17, Yukiko Katagiri18, Naoki Takeshita18,
Masaki Ogawa19, Takashi Okai20, Shunichiro Izumi21, Haruka Hamanoue12, Mayuko Inuzuka1,
Kazufumi Haino22, Naoki Hamajima23, Haruki Nishizawa24, Yoko Okamoto25, Hiroaki Nakamura26,
Takeshi Kanegawa27, Jun Yoshimatsu28, Shinya Tairaku29, Katsuhiko Naruse30, Hisashi Masuyama31,
Maki Hyodo32, Takashi Kaji33, Kazuhisa Maeda34, Keiichi Matsubara35, Masanobu Ogawa36,
Toshiyuki Yoshizato37, Takashi Ohba38, Yukie Kawano39, Haruhiko Sago6 and Japan NIPT Consortium40
The purpose of this study is to summarize the results from a survey on awareness of genetic counseling for pregnant women who
wish to receive non-invasive prenatal testing (NIPT) in Japan. As a component of a clinical study by the Japan NIPT Consortium,
genetic counseling was conducted for women who wished to receive NIPT, and a questionnaire concerning both NIPT and
genetic counseling was given twice: once after pre-test counseling and again when test results were reported. The responses of
7292 women were analyzed. They expressed high satisfaction with the genetic counseling system of the NIPT Consortium (94%).
The number of respondents who indicated that genetic counseling is necessary for NIPT increased over time. Furthermore, they
highly valued genetic counseling provided by skilled clinicians, such as clinical geneticists or genetic counselors. The vast
majority (90%) responded that there was sufﬁcient opportunity to consider the test ahead of time. Meanwhile, women who
received positive test results had a poor opinion and expressed a low-degree satisfaction. We conﬁrmed that the pre-test genetic
counseling that we conducted creates an opportunity for pregnant women to sufﬁciently consider prenatal testing, promotes its
understanding and has possibilities to effectively facilitate informed decision making after adequate consideration. A more careful
and thorough approach is considered to be necessary for women who received positive test results.
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INTRODUCTION
Prenatal genetic counseling is valuable from the perspective of
respecting the individual woman's autonomy regarding pregnancy
and childbirth, as well as from the perspective of various ethical
aspects.1–3 Traditional invasive prenatal diagnostic methods such as
amniocentesis or chorionic villus sampling involve a small but deﬁnite
risk of pregnancy loss;4,5 thus, it is mandatory to obtain informed
consent before these procedures are performed. In contrast,
non-invasive prenatal testing for fetal aneuploidy from cell-free
DNA in maternal plasma (non-invasive prenatal testing (NIPT))
involves no risk of pregnancy loss from the test itself, and no medical
disadvantages that offset the advantages of the test.6 However, due to
its convenience, there is a great concern that the test may be offered
without sufﬁcient genetic counseling and informed consent before
testing, and it is very questionable whether sufﬁcient explanation will
be given prior to the test to ensure the individual woman's autonomy
and the ethics.7–9 It would be extremely difﬁcult to reserve an
adequate amount of time to explain NIPT in today’s busy perinatal
clinical care facilities. Moreover, there is also a concern that its high
precision could be overvalued, which could lead to an increased
number of cases that are diagnosed based on NIPT results.10
In 2011, we conducted a survey on the clinical application of NIPT,
with the objectives of elucidating the level of awareness of NIPT
among genetic medical professionals and pregnant women and
identifying an appropriate way to conduct NIPT. The results of this
survey showed that pregnant women have high expectations regarding
NIPT and that they do not consider counseling to be important.11
The goal of genetic counseling for pregnant women who undergo
NIPT is to provide them with adequate information about NIPT on
such aspects as the accuracy of the test, the procedure, limitations,
target diseases and options depending on the result to facilitate an
informed and autonomous decision on whether or not they should
proceed with testing. Clinicians also need to ensure that pregnant
women are adequately counseled to make autonomous and informed
decisions regarding NIPT and to ensure that they understand the
results and limitations of the test.3,12
Based on the existing genetic counseling model of prenatal testing,
various statements and guidelines have been published regarding
the clinical use of NIPT.13,14 These recommendations uniformly require
pre-test counseling by a genetic counselor or another skilled individual,
and stipulate that genetic counseling should be available to any pregnant
woman who receives a positive result. However, the effects of genetic
counseling remain unknown. Thus, the Japan NIPT Consortium was
formed in July 2012 to introduce the test along with adequate genetic
counseling. The Japan NIPT Consortium planned to initiate NIPT in
Japan as a clinical study.15 We herein report and summarize the 1-year
results from a survey on awareness of genetic counseling.
MATERIALS AND METHODS
Pregnant women who are identiﬁed as being at an increased risk of
chromosomal disorders due to advanced maternal age, the results of ultrasound
marker or maternal serum marker tests, or a family history of chromosomal
abnormalities or those who have a high risk of being a translocation carrier
were eligible for NIPT. The present clinical study was conducted in 34 centers
that met the facility conditions of the Japan Association of Medical Sciences and
which were certiﬁed by the association.
Questionnaires were given to pregnant women who received genetic
counseling from April 2013 to March 2014. Genetic counseling was conducted
by a clinical geneticist or genetic counselor within a specialized outpatient unit.
The counseling session was designed to be over 30 min in duration. At the
counseling sessions, the clinical geneticist or counselor used common
counseling materials (created by the NIPT consortium), which included
Journal of Human Genetics

80 pages of material with numerous graphs and tables, which explained
congenital disease and prenatal testing in a straightforward manner. After the
initial counseling session, the women were also given a leaﬂet which
summarized the content of the counseling. The explanation of test results
was also the responsibility of the clinical geneticist or genetic counselor as a
component of the genetic counseling. The questionnaire was created based on
the results of a survey that we conducted in 2012, and which have been
reported elsewhere.11 In the present study, the questionnaires were given to
each of the pregnant women who received genetic counseling in relation to
prenatal genetic testing, both before NIPT and after the results of the test were
explained. In the questionnaires, we used a ﬁve-choice method, which included
the following options: ‘I strongly agree’, ‘I somewhat agree’, ‘Neither agree not
disagree’, ‘I somewhat disagree’ and ‘I strongly disagree’. The questionnaires,
which were anonymous and self-administered, were recovered at each center.
They were subsequently mailed to a third-party NIPT data center for data entry.
Each of the participating centers obtained approval for this clinical study from
their respective ethics committees and written informed consent was obtained
from each of the subjects.
SPSS version 20 (IBM Corporation, Armonk, NY, USA) was used for the
statistical analysis. For assessment, each item was weighted based on women’s
choices; a non-parametric test was used in the analyses of the data from the
ﬁve-choice answers. The Mann–Whitney U-test (two groups) and Kruskal–
Wallis test (three or more groups) were used to analyze the ranked responses,
the rank correlation coefﬁcient test was used to determine rank correlation, and
the Χ2-test was used to analyze nominal responses.

RESULTS
Survey questionnaires were recovered from 8067 pregnant women
who received genetic counseling in relation to prenatal genetic testing,
including NIPT. NIPT was performed in 7740 cases in 1 year.15
We analyzed 7292 questionnaires that had been completed by women
before and after NIPT.
Patient background
The characteristics of the women who received genetic counseling are
shown in Table 1. Their mean age was 38.3 years (range: 21–49 years).
The initial counseling session most commonly took place at 12–13
gestational weeks. In regard to the education of the women, 42.9%
were university graduates and 6.2% had graduated from graduate
school. The majority of the women had an annual household income
of ⩾ 7 million yen.
In most cases, the indication for NIPT (multiple answers allowed)
was advanced maternal age (96.5%). In addition, 14.4% of the women
underwent NIPT based on a recommendation from their family.
Comprehension of NIPT
In the questionnaires after initial genetic counseling, the women
were asked to indicate whether they were able to understand the
characteristic features of NIPT using 5-point scale answers. The results
showed that the women understood that NIPT involved no risk of
pregnancy loss, that amniocentesis is necessary when test results are
positive, the indications for NIPT and the targeted chromosomal
abnormalities, ranked in order of highest understanding. Combining
‘I strongly agree’ and ‘I somewhat agree’, ⩾ 90% of the women
understood each of the evaluation items. It was also revealed that there
was a high understanding that the test ‘does not lead to a deﬁnitive
diagnosis.’ (Figure 1).
The evaluation of NIPT
The women were asked to indicate which of the aspects of NIPT they
valued, using the 5-point scale. The most highly rated responses,
ranked in order, were as follows: ‘no risk of pregnancy loss’, ‘necessity
of genetic counseling’ and ‘availability of testing during early
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Table 1 The characteristics of the pregnant women who underwent
genetic counseling (n = 7292)
Number (%)
Maternal age (years)
⩽ 34
35–39
40–44
45–49
NA

347 (4.8%)
4548 (62.4%)
2333 (32.0%)
59 (0.8%)
5 (0.1%)

pregnancy’ (Figure 2). In contrast, there were very few women who
responded that ‘women with low risk of chromosomal abnormalities
should also be able to receive NIPT.’ In addition, ⩾ 85% of the women
valued speciﬁc features of NIPT, such as ‘no risk of pregnancy loss’
and ‘safety for both mother and fetus’, ‘availability of testing during
early pregnancy’, and ‘high diagnostic accuracy’. Furthermore, the
rank sum analysis revealed that the rating of ‘genetic counseling is
necessary’ improved in latter half compared with the ﬁrst half. It is
considered that evaluation of genetic counseling in each woman might
have been improved according to the experience of the genetic
counseling on prenatal testing (up to September 2013) (Table 2).

Gestational week at ﬁrst genetic counseling session (weeks of gestation)
–9
10–11

38 (0.5%)
1416 (19.4%)

12–13

3056 (41.9%)

14–15
16–17

2238 (30.7%)
466 (6.4%)

18–
NA

38 (0.5%)
40 (0.5%)

Parity
0
1
⩾2
NA

3776 (51.8%)
2418 (33.2%)
820 (11.2%)
278 (3.8%)

Fertility treatment
No
Yes
Multiple answers
Timing
Artiﬁcial insemination
IVF
ICSI
Others
NA
Education
High school
Junior college
University
Graduate school
NA

4202 (57.6%)
3079 (42.2%)
(3475)
843 (27.3%)
311 (10.1%)
1038 (33.6%)
933 (30.2%)
350 (11.3%)
11 (1.5%)

1359 (18.6%)
2326 (31.9%)
3127 (42.9%)
453 (6.2%)
128 (1.8%)

Total family income ( × $100)
–415
416–580

1192 (16.3%)
1916 (26.3%)

581–830

2040 (28.0%)

831–1250
1251–

1294 (17.7%)
722 (9.9%)

NA
Indication of NIPT (multiple answers)
Maternal age

128 (1.8%)

7021 (96.5%)

Ultrasonography
Serum marker

145 (2.0%)
44 (0.6%)

Family history (own child)
Family history (relative)

159 (2.2%)
206 (2.2%)

Recommendation of the family
Recommendation of the doctor
Others
Abbreviations: ICSI, intracytoplasmic sperm injection; IVF, in vitro fertilization;
NA, not applicable; NIPT, non-invasive prenatal testing.

1051 (14.4%)
168 (2.3%)
563 (7.7%)

The evaluation of genetic counseling
The women were asked to assess and indicate their impressions of
genetic counseling using a similar 5-point scale. The results showed
that a large number of the women indicated positive responses to
‘I was glad I received counseling from a clinician who is a genetics
specialist’, ‘genetic counseling is necessary for NIPT’ and ‘a clinician
who is skilled in genetic counseling should conduct this test’.
Moreover, 92% of the women responded that they were pleased that
they received counseling from the specialists. Furthermore, 91% of the
women responded ‘genetic counseling is necessary for this test’
and 80% responded ‘I was able to thoroughly consider the ethical
aspects.’
In regard to the necessity of genetic counseling, 91% of the women
had a positive response. Moreover, this tendency was greater after
NIPT than before NIPT. There was a trend for greater knowledge of
genetic counseling with greater parity and a higher level of education.
Furthermore, regarding the survey that was conducted after genetic
counseling in relation to the test results, 490% of the women gave a
positive response and only 3% gave a negative response to the
question, ‘Was genetic counseling a sufﬁcient opportunity to consider
prenatal testing?’ (Figure 3).
Women with positive NIPT results vs women with negative
NIPT results
Comparing the ratings of NIPT by women who had positive results
with those of women who had negative results, we found that the
women with negative results indicated a greater level of satisfaction
with NIPT. Speciﬁcally, those with negative test results indicated that
‘High diagnostic accuracy ‘more people should know about the test’,
‘women with a low risk of chromosomal abnormalities should also be
able to receive NIPT’ and that ‘No risk of pregnancy loss’ (Table 3).
Moreover, the 96.5%(6582/6820) of the women who had negative test
results indicated that they would choose to undergo NIPT in their next
pregnancy; this percentage was signiﬁcantly higher than that in women
with positive test results (87.3%, 227/260; Po0.0001). Conversely,
those with positive test results did not view the test to be highly precise
or safe, and had a strong tendency to opt for amniocentesis in their
next pregnancy. Moreover, it is estimated that anxiety tended to be
persistent, and the women tended to want further explanation over a
longer duration of time in comparison to the subjects with negative
test results (Table 4).
The correlation between the duration of genetic counseling and
patient satisfaction
Although genetic counseling is designed to be over 30 min in duration,
the patient-reported durations indicated that 4.5% of the counseling
sessions were o10 min in length, and that 23.6% were 10–20 min
in length. The duration of counseling was divided into subgroups
by 10-min intervals, and satisfaction regarding the amount of
Journal of Human Genetics
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NIPT has no risk of pregnancy loss
Amniocentesis is necessary when test results are
abnormal
Indication for NIPT
Targeted chromosomal abnormalities
Interpretation of negative result

storogly
agree

Timing of the test

somewhat
agree

Interpretation of positive result
Accuracy of the test

neither

Increased risk of aneuploidy due to advanced
maternal age

disagree

Being screening test

storongly
disagree

Chromosomal abnormality
The necessity of genetic counseling
Untargeted disease
Aneuploidy
Features and developments in the baby of Down
syndrome
Ethical aspect

100%

0

Figure 1 The comprehension with regard to NIPT (n = 7292). NIPT, non-invasive prenatal testing. A full color version of this ﬁgure is available at the Journal
of Human Genetics journal online.

0.0

20.0

40.0

60.0

80.0

100.0

No risk of pregnancy loss

Expensiveness of the testing

Necessity of genetic counseling

strongly agree
Availability of testing during early pregnancy

Easy access to the test

somewhat agree
neither
disagree

High diagnostic accuracy

strongly disagree

More people should to know the test
Women with low risk of chromosomal abnormalities
should also be able to receive NIPT
The test does not lead to a definitive diagnosis

Figure 2 The evaluation of NIPT (n = 7292). NIPT, non-invasive prenatal testing. A full color version of this ﬁgure is available at the Journal of Human
Genetics journal online.

information and the ratings of the necessity of genetic counseling were
compared among the groups. The results showed that patient
satisfaction improved in genetic counseling sessions of 10–20 min in
duration in comparison to sessions of o10 min. Patient satisfaction
remained nearly constant beyond 20 min: we could not observe any
difference among the sessions that were 10–20 min, 20–30 min or
⩾ 30 min in duration (Figure 4).
Journal of Human Genetics

DISCUSSION
In Japan, NIPT was initiated through the present nationwide clinical
study.15 One of the notable characteristics of the women who received
genetic counseling in relation to NIPT is that the mean age of the
women at the initial counseling session was 38.3 years. Advanced
maternal age was the reason why 96% of the women in this study
underwent NIPT. An extremely low number of women opted to
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Table 2 The evaluation of NIPT
Averaged ranka
First half

The latter half

(N = 2911)

(N = 3230)

P-valueb

No risk of pregnancy loss
Expensiveness of the testing

7.22
5.64

7.20
5.71

0.40
0.99

Necessity of genetic counseling
Availability of testing during early

5.55
5.63

5.62
5.45

0.44
0.00

pregnancy
Easy access to the test

5.14

5.22

0.15

High diagnostic accuracy
More people should know about the test

4.93
4.76

5.03
4.73

0.18
0.36

Women with a low risk of chromosomal
abnormalities should also be able to

3.87

3.79

0.02

2.26

2.25

0.76

Evaluation item

receive NIPT
The test does not lead to a deﬁnitive
diagnosis

Abbreviation: NIPT, non-invasive prenatal testing.
aFriedman test: in each group of ﬁrst half and second half, a rank sum analysis was performed.
The Friedman test (non-parametric statistical test) is used to detect differences in paired
multiple items and indicates by the rank sum result.
bMann–Whitney test: the difference between ﬁrst half and second half was analyzed.

3%
Not sufficient
7%
neither

0%
extremely not
sufficient

extremely sufficient
sufficient

42%
sufficient

48%
extremely
sufficient

neither
not sufficient
extremely not sufficient

Figure 3 Was genetic counseling a sufﬁcient opportunity to think about
prenatal testing? (n = 7292). A full color version of this ﬁgure is available at
the Journal of Human Genetics journal online.

undergo NIPT after a serum marker test or an ultrasound marker test.
This reﬂects the situation in Japan, where such tests are not generally
conducted for the purpose of screening. The patients in the present
study clearly had a higher education level; about half (49.1%) of the
pregnant women in the present study were university graduates or
more, the university enrollment rate was 22.9% in 1995 among the
general population, when the pregnant women of this study would
have been attending university. More than half of the participants had
an annual household income of ⩾ 7 million yen. In 2010, the mean
annual household income in Japan was 5.5 million yen and the
median annual household income was 4.4 million yen. These ﬁndings
suggest that women in higher-income brackets are more likely to
undergo NIPT. This is inﬂuenced by the fact that in Japan,
NIPT involves an out-of-pocket expense of 180 000–260 000 yen
($1500–$2270).
In regard to the comprehension of NIPT at genetic counseling,
⩾ 90% of the women responded in self-reported that they could fully
understand the content of the explanation (Figure 1). We hypothesize
that this occurred because skilled clinicians who are genetics specialists
were in charge of the genetic counseling. The use of easy to
understand and well-illustrated counseling material was also thought
to be effective. However, the explanations on chromosomal abnormalities and Down syndrome, as well as the ethical issues involved in
prenatal testing were considered to be relatively difﬁcult
to understand. Special schemes such as the preparation of
comprehensible explanatory materials and taking time to thoroughly
provide explanations were considered to be essential to improve the
understanding in relation to these issues.
Moreover, there were very few women who deemed that NIPT is a
‘test that anyone can take'.
Regarding the evaluation on genetic counseling, ⩾ 90% of the
women recognized its necessity through their own experience. In
addition, that ⩾ 80% of the women responded that they were ‘able to
think carefully about ethical aspects’ suggested that this was an effect
of taking the time to conduct genetic counseling, as well the
opportunity to rethink the decision to undergo prenatal testing
(Figure 3). Moreover, the ﬁnding that the clinicians who are skilled
in genetics took the time to conduct counseling in this clinical study
was thought to lead to the high level of satisfaction with genetic
counseling. Furthermore, a signiﬁcantly greater number of women
responded that ‘genetic counseling is necessary’ in the latter 6 months
of testing in comparison to the ﬁrst 6 months; qualitative
improvements in genetic counseling practices were suggested to have

Table 3 The evaluation of NIPT (positive vs negative results)
Rank sum (N)
Evaluation items

Positive

Negative

P-value

High diagnostic accuracy
The test does not lead to a deﬁnitive diagnosis

3240.957 (269)
3942.637 (270)

3599.965 (6903)
3561.614 (6881)

0.001*
0.002*

Availability of testing during early pregnancy
No risk of pregnancy loss

3657.783 (270)
3286.952 (273)

3587.871 (6910)
3607.678 (6917)

0.551
0.000*

Necessity of genetic counseling
Women with a low risk of chromosomal abnormalities should also be able to receive NIPT

3467.509 (273)
3275.411 (271)

3594.323 (6905)
3596.645 (6897)

0.274
0.009*

More people should know about the test

3341.386 (273)

3601.383 (6909)

0.031*

Easy access to the test
Expensiveness of the testing

3531.678 (273)
3492.888 (272)

3599.577 (6920)
3596.939 (6913)

0.569
0.369

Abbreviation: NIPT, non-invasive prenatal testing.
Mann–Whitney U-test, *P-value o0.05.
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Table 4 The evaluation of genetic counseling
Averaged ranka
Positive (N = 267)

Negative (N = 6840)

P-valueb

I was glad I received counseling from a specialist of clinical genetics

3.56

3.61

0.018

Genetic counseling is necessary for NIPT
A specialist in genetic counseling should conduct this

3.51
3.38

3.60
3.42

0.011
0.227

I was able to thoroughly think about ethical aspects
More time is needed for genetic counseling

3.05
1.49

3.06
1.31

0.151
0.001

Evaluation items

aFriedman test: in each group of positive result and negative result, a rank sum analysis was performed. The Friedman test (non-parametric statistical test) is used to detect differences in paired
multiple items and indicates by the rank sum result.
bMann–Whitney test: the difference between positive result group and negative result group was analyzed.

100

<10
10-20 The time duration of
pre -test counseling
20-30
30
minutes

P<0.05

P<0.05

%

50

P<0.05

0
Dissatisfied

Neither

Extremely satisfied

Difference in <10 and other groups is
statistically significant (X2=190.864, p<0.001)

Figure 4 Time and satisfaction with information (n = 7292). There was a
statistically signiﬁcant difference in the satisfaction of the o10 min group
and the other groups (X2 = 190.864, Po0.001). A full color version of this
ﬁgure is available at the Journal of Human Genetics journal online.

contributed to this increase. The ﬁndings of the present study
indicate that, in the clinical application of NIPT, appropriate genetic
counseling is essential, as it improves the patient’s understanding of
the test and allows her to make an autonomous choice.
The responses to the questions from the perspective of the required
time, duration and the quantity of information in genetic counseling
in relation to NIPT showed that satisfaction and ratings on the
necessity of genetic counseling were greater among respondents who
attended counseling sessions that were longer in duration (up to
20 min), but that the level of satisfaction remained almost constant
beyond 20 min.
A recent study investigated that the average times required for
face-to-face genetic counseling for pediatric, oncogenetic, pregnancy
with a malformed fetus and pre-amniocentesis counseling sessions
were 48 min, 37 min, 40 min and 18 min, respectively.16 Previous
studies have shown that genetic services are labor intensive and
extremely time-consuming, due to the time involved in both the
face-to-face counseling sessions and indirect patient-related
activities.17–20 In this current era, there is obviously an increased
demand for both face-to-face pre-test counseling (regarding NIPT or
other new technologies) and indirect patient-related activities. There is
a clearly need for an appropriate genetic service that does not
compromise the quality of patient care.
The American Congress of Obstetricians and Gynecologists
(ACOG), the National Society of Genetic Counselors (NSGC), the
American College of Medical Genetics (ACMG) and the Japanese
Journal of Human Genetics

Society of Obstetricians and Gynecologists (JSOG) have released
guidelines for NIPT. These guidelines share some similarities,
‘NIPT is a screening tool’, ‘pre-test genetic counseling are for all
pregnant women’, ‘post-test counseling are recommended for screenpositive individual’ and ‘positive NIPT results should be conﬁrmed by
CVS/amniocentesis’.9,13,21,22 We conducted this survey under more
strict criteria than were applied in previous studies.15 Although the
standard and adequate times for pre-test counseling in patients
undergoing NIPT are unknown, the level of detail of individual
genetic counseling sessions varies and reﬂects the different policies that
are in place in different countries. Genetic counseling represents an
opportunity to establish a relationship of trust between patients and
medical professionals, and is a chance for pregnant women to receive
psycho-educational counseling. Our ﬁndings indicate that the preferred duration of genetic counseling sessions for women undergoing
NIPT is ⩾ 20 min, and that the time that is currently allotted for the
explanation of NIPT (⩾30 min) may be suitable.
However, there are individual differences in comprehension, and
because a psychosocial approach is also necessary, it is essential to
ensure an adequate amount of time to appropriately inform each
individual. This indicates that factors other than duration contribute
to satisfaction and therefore suggests the need for a qualitative scheme
that involves more than simply providing information.
Pregnant women may make various choices after genetic
counseling. However, in the present study, we found that a majority
of the pregnant women opted for NIPT after undergoing pre-test
genetic counseling. Only 8% of 2041 pregnant women who received
pre-test genetic counseling, elected not to undergo NIPT after
undergoing counseling. Unfortunately, our data was incomplete,
because some institutions in our study group did not collect the
questionnaires from the pregnant women who elected not to undergo
NIPT after pre-test genetic counseling. The fact that most pregnant
women decided to undergo NIPT after pre-test genetic counseling
might reﬂect the characteristics of the pregnant women who wanted to
undergo NIPT or it might be affected by the current counseling system
for NIPT in Japan. Thus, there is a need to investigate this matter
further in the future.
When the NIPT ratings were compared, those who received
negative test results reported a signiﬁcantly higher level of satisfaction
with counseling than those who received positive NIPT results. This
ﬁnding would reﬂect the anxiety of the test taker after being informed
of the positive test result. In addition, dissatisfaction regarding the
uncertainty of the test’s precision was also evident, especially since
the test results and the positive predictive value were explained to the
women with positive test results. Moreover, it appears that this led to a
stronger tendency for the women to consider amniocentesis in the
next pregnancy. These ﬁndings demonstrated that the ratings in
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relation to genetic counseling, satisfaction and understanding of NIPT
were lower among women with positive test results than among those
with negative results. Even with a sufﬁcient advance explanation, there
was a great impact on women who received positive test results,
and a signiﬁcant long-term emotional burden was caused by their
uncertainty as they waited for a deﬁnitive diagnosis.23 The required
time for genetic counseling was longer among these women; however,
since it was considered that women with positive test results may make
decisions in a state of reluctance and confusion a more careful
approach was considered to be necessary.
Due to the high need for genetic counseling and because it included
a large amount of counseling content that requires a particular method
of explanation, it is considered necessary that genetic counseling be
provided by skilled clinicians in future clinical applications. Moreover,
as seen by 90% of the women who responded that their opportunity
to consider the testing was sufﬁcient, the provision of genetic
counseling prior to the test provides women with an opportunity to
rethink the decision to undergo prenatal testing, and is considered to
deter women from the easy acceptance of undergoing the test.
In conclusion, we herein described the 1-year experience in the
provision of genetic counseling in relation to the Japanese nationwide
NIPT project. We conﬁrmed that the content and methodology of the
genetic counseling creates an opportunity for pregnant women to
sufﬁciently consider prenatal testing, and that it promotes the understanding in relation to the test and effectively facilitates the making of
informed choices after adequate consideration.24 Furthermore, the
results revealed that most of women were able to consider the ethical
aspects of prenatal testing and the decision to undergo NIPT. On the
other hand, it was revealed that women with positive test results had
various difﬁculties regarding genetic counseling in relation to NIPT.
Our current study will help to improve the quality of genetic
counseling in relation to NIPT, especially in Japan.
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