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Abstract

Objective

To study women’s apprehensions, understanding and experiences of counselling concern-

ing a screen-positive result in screening for fetal chromosomal defects.

Methods

A questionnaire study including different steps of the prenatal screening process was car-

ried out in Helsinki University Hospital. Women’s experiences concerning counselling imme-

diately after a screen-positive result and during further examinations in the Fetal Medicine

Unit (FMU) were analyzed.

Results

143 women filled in the questionnaire. Less than half of the women considered the primary

counselling after a screen-positive result to be explicit (43.9%) and sufficient (43.1%). In the

FMU, 88.3% and 89.8% of women were satisfied with the explicitness and sufficiency of

counselling. Most women (75%) experienced worry before further examinations but less

than half (45%) had considered their personal values concerning diagnostic tests. Half

(50.5%) of women expected the worry to continue even if diagnostic tests turn out normal.

Most (81%) women were aware that diagnostic tests are voluntary and were confident

(85.3%) with their decision to participate.

Conclusions

After a screen-positive result, women have unanswered questions, experience anxiety and

confusion. The possibility of an abnormal screening result is not seriously considered

beforehand. To enable an informed consent for prenatal screening, improvements in pre-

screening counselling during the first visits of antenatal care need to be made.
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Introduction

Prenatal screening is part of the public health care system in Finland and available to everyone.

It is regulated by the Governmental Decree of Screening (Health Care Act 339/2011) and orga-

nized by local authorities. Screening is free of charge and voluntary [1].

The main goal of prenatal screening is to identify chromosomal and structural abnormali-

ties in the first and second trimester of pregnancy [2]. Screening increases families’ autonomy

and decreases infant morbidity and mortality.

In Finland, community-based maternal care units provide free maternal care services and

are responsible for informing women about prenatal screening and screening options. During

the first antenatal visit, women receive oral and written information about prenatal screening

and after familiarizing themselves with it, they are expected to give an informed consent con-

cerning participation or refusal. An informed consent is defined by Marteau et al, [3] as a

choice that is “based on relevant knowledge, consistent with the decision-maker’s values and

behaviorally implemented”. In Finland most women choose to participate.

Prenatal screening is performed in steps in the first and second trimester. The screening for

chromosomal abnormalities is based on the measurement of fetal nuchal translucency (NT) at

11+0–13+6 gestational weeks (gw). It is often combined with the measurement of maternal

serum pregnancy associated placental protein-A (PAPP-A) and human chorionic gonadotro-

pin (hCG) at 9+0–11+6 gw to form the first trimester combined screening (FTS). It is the most

popular test in screening for chromosomal abnormalities and with a false positive rate (FPR)

of 3–5%, the detection rate for Down syndrome (DS) is usually 80–85%, but has reached 90%

[4, 5]. The majority of Finnish women choose to participate in the FTS.

In cases of an incorrect dating of pregnancy or a missed time frame for the FTS, a serum

screening consisting serum alpha-fetoprotein and hCG can also be performed at 15+0–16+6

gw. The detection rate for chromosomal abnormalities is lower than in the FTS. In the FTS

and the second trimester serum screening, a risk cut-off 1/250 is used to indicate an increased

risk for DS.

If opted for, the FTS or second trimester serum screening is followed by the second trimes-

ter general ultrasound (US) at 18+0–21+6 gw to detect major structural abnormalities or other

signs of chromosomal abnormality. Most women participate in the FTS and second trimester

general US. (Fig 1). In the majority of pregnancies, the first and second trimester US are per-

formed by trained midwives.

In cases of an abnormal finding in the first or second trimester US, immediate counselling

is given by the midwife or a senior consultant, a specialist in fetal medicine. In cases of an

Fig 1. Prenatal screening in Finland.

https://doi.org/10.1371/journal.pone.0247164.g001
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abnormal FTS or second trimester serum screening result, a phone call concerning the result

by a trained midwife is given. In both cases, detailed US with diagnostic tests in the FMU are

offered.

In Finland the termination of pregnancy (TOP) for social indications is allowed up to 12+0

gw and in cases of exceptional social indications, suspected or diagnosed severe fetal defect, ill-

ness or handicap, up to 20+0 gw. In cases of diagnosed severe fetal illness, TOP is allowed up

to 24+0 gw [6].

The process of prenatal screening has been shown to cause anxiety, especially in cases with

an increased risk for DS [7–9]. The anxiety may also continue even after receiving a normal

result from further diagnostic tests [7, 10]. It may also have long-lasting effects on prenatal

attachment and the postnatal mother-child relationship. An increased risk of preterm delivery,

reduced birth weight and effects on toddlers’ development have also been described [8, 11, 12].

Earlier studies have shown that some women find the pre-screening information inade-

quate, and some are not aware that the main purpose of the screening is to find abnormalities

[7, 13, 14]. Women are expected to give their consent in all steps of screening, but that may be

impossible due to the lack of sufficient counselling. This could be linked to increased anxiety,

as sufficient information about screening and an informed consent have been shown to reduce

pre-screening anxiety [11].

The main purpose of this study was to establish women’s experiences during the screening

process and to find out how the objectives concerning sufficient counselling are met in Hel-

sinki University Hospital (HUH). As part of a larger study, this article focuses on women with

a screen-positive result, their experiences on the counselling and feelings of anxiety. These

themes are covered in order to determine how the screening process can be improved in the

future.

Material and methods

A large questionnaire study concerning information, understanding and attitudes of women

attending prenatal screening was carried out in HUH Women’s Clinic. The study period was

between August 1, 2014 and February 28, 2015. Women were enrolled by the medical staff

when arriving to the first trimester US and written information concerning the study was

given. Questionnaires were then offered before and after the first and second trimester US,

and possible appointments in the FMU. The questionnaire was pilot tested by patients before

the study and questions were available in both official languages (Finnish and Swedish).

In this study we focused on women who received a screen-positive result at any point of the

screening process. In cases of an increased NT in the first trimester US, the primary counsel-

ling was given immediately during the appointment by a trained midwife. In addition, written

information concerning chromosomal abnormalities and invasive karyotyping was given. In

cases of other abnormalities in the first or second trimester US, a specialist in fetal medicine

was consulted by a trained midwife and primary counselling and verbal information concern-

ing the abnormality was given during the appointment. Women with an increased risk in FTS,

were informed about the result by telephone and counselling was given by a trained midwife.

Women were advised to search the written information concerning chromosomal abnormali-

ties and invasive karyotyping on the hospital website.

In all cases of a screen-positive result, women were offered an appointment in the FMU of

HUH. In cases of an increased NT or an increased risk in the FTS, counselling by a trained

midwife was first given to make an informed consent concerning invasive testing. In other

cases, a detailed US and counselling was performed by a specialist in fetal medicine. Fetal kar-

yotyping by either chorionic villus sampling or amniocentesis was offered to all women as a
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diagnostic chromosomal test and they were informed about the 0.5–1.0% risk of miscarriage.

Non-invasive prenatal test (NIPT) was not yet routinely used in Helsinki University Hospital

at the time of the study (Fig 2).

All Finnish or Swedish speaking women attending the FMU were asked to participate in

the study and to fill in a questionnaire before and after their appointment. Participation was

voluntary and all women were informed about the aims of the study. After information, an

informed verbal consent was given by all women and returning of the filled in questionnaire

was considered as a decision to participate. Women were informed that their decision regard-

ing participation did not impact their treatment.

To examine women’s feelings and their experiences concerning the previously given coun-

selling, the following questions were asked before the appointment in the FMU.

How did you experience

• the explicitness of primary counselling?

• the sufficiency of primary counselling?

What information did you miss?

The questionnaire also included questions about the feelings of worry and anxiety:

• How worried do you feel about the results of the upcoming examination?

• Did you consider your personal values beforehand and weigh different options in case of a

screen-positive result?

These questions were answered by choosing a score from one to five in a range where num-

ber one represented the worst/lowest score and number five the best/highest (very poor/very

little–very good/very much).

Women were also asked whether they were informed about the voluntariness of further

examinations and whether personal consideration of participation was given. These questions

were answered Yes or No.

• Were you told that further examinations are voluntary?

• Did you at any point consider refusing further examinations?

After the appointment in the FMU, the following questions concerning counselling, exami-

nation indications and findings in the FMU were asked. These questions were answered by a

score from one (very poor/very little) to five (very good/very much).

How did you experience

Fig 2. The protocol of prenatal screening.

https://doi.org/10.1371/journal.pone.0247164.g002
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• the explicitness of counselling?

• the sufficiency of counselling?

• Are you familiar with the terminology used in prenatal screening (chromosome, gene,

nuchal translucency, structural abnormality)? Are these terms easy to understand?

• Did you understand the indication to the appointment/examinations in the FMU?

• Did you understand the findings of the examination? Was the information clear?

• Does your worry and anxiety concerning your pregnancy increase, even if the diagnostic

tests (amniocentesis/chorionic villus sample) turn out normal?

An open question was available to describe feelings not specifically asked in the

questionnaire.

Statistical analysis of answers was performed using SPSS version 22 software (IBM Corpo-

ration, Armonk, NY) and the permission for this study was obtained from Research Ethics

Committee of Helsinki and Uusimaa hospital district (decision 60/13/03/03/2014).The Wil-

coxon Signed Ranked test was used to analyze the answers of same women before and after the

appointment in the FMU.

Results

After a screen-positive result, 143 women attending the FMU took part in the study. This rep-

resents more than 80% of eligible women attending FMU during the study period. Women

attending FMU with other indications (an abnormality in previous pregnancy, a hereditary

abnormality) were excluded from the study.

The mean age of mothers was 33.5 (± 5.8) years and 30.8% (44/143) were primigravidas.

A significant difference in the explicitness and sufficiency of counselling was detected

between the primary counselling and counselling in the FMU. The mean value of the explic-

itness of the primary counselling (3.43) was significantly lower than the mean value of coun-

selling in the FMU (4.48) (p<0.001). The mean values of the sufficiency of counselling were

3.28 and 4.47 respectively (p<0.001). Less than half of the women (43.9%) found the imme-

diate counselling to be explicit enough (4–5), while the majority (88.3%) were satisfied with

the counselling given in the FMU. Also, less than half (43.1%) of the women found the

immediate counselling sufficient, compared to the majority (89.8%) at the appointment in

the FMU (Fig 3).

After the screen-positive result, 25.7% of the respondents answered the open question

about the information lacking before the appointment in the FMU. Many wished for more

information about the factors behind their increased risk for chromosomal abnormality and

some wished for more details regarding karyotyping. Confusion and anxiety were common.

Before their appointment in the FMU, 75% of women reported being either worried or very

worried (4–5) about the findings of further examinations. Still only 44.5% of women had seri-

ously considered (4–5) their personal values and options in case of a screen-positive result (Fig

4). Most women (81%) knew that further examinations are optional and most of them (85.3%)

were confident about participation in further examinations (Fig 5).

In the FMU, most (80.6%) women reported that they were familiar (4–5) with the terminol-

ogy used in the FMU and the indications (95%) and the findings (95.6%) of further examina-

tions were either well or very well (4–5) understood. Regardless of the results of the detailed

US or karyotyping, 50.5% of women experienced that their worry concerning this pregnancy

would increase (4–5) (Fig 6).

PLOS ONE Women’s experiences of prenatal counselling

PLOS ONE | https://doi.org/10.1371/journal.pone.0247164 March 10, 2021 5 / 12

https://doi.org/10.1371/journal.pone.0247164


Fig 3. The explicitness and sufficiency of counselling.

https://doi.org/10.1371/journal.pone.0247164.g003

Fig 4. The experienced worry and readiness concerning an abnormal screening result.

https://doi.org/10.1371/journal.pone.0247164.g004
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Fig 5. The counselling and decisions concerning optional further examinations.

https://doi.org/10.1371/journal.pone.0247164.g005

Fig 6. The counselling and worry concerning further examinations.

https://doi.org/10.1371/journal.pone.0247164.g006
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Discussion

Prenatal screening is usually a positive experience for mothers-to-be and a normal result

brings joy and reassurance to the expecting parents [7, 10].

A normal result in prenatal screening has been shown to decrease anxiety, make the preg-

nancy more real and to help the parents to bond with their child [15–18]. Problems arise, how-

ever, when an abnormal screening result is received.

As in other studies [9, 10, 19], we found that the majority experienced the upcoming exami-

nations in the FMU with remarkable distress. Almost half of the women felt increased anxiety

about their ongoing pregnancy, even if nothing abnormal was to be found in the examinations.

Similarly, a study by Weinans et al. [10] found 13% of women to feel anxious even after receiv-

ing a normal result from further examinations and diagnostic tests. On the contrary, Lou et al.

[15] found that even though anxiety levels peak after a positive screening result, they decrease

back to normal after a negative diagnostic result, showing no evidence of residual anxiety.

Since our material was collected during the appointment, we could not study this.

Our findings indicate that giving explicit and sufficient information is an area for improve-

ment. Other studies have been conducted with similar findings, indicating that women are not

as well-informed as one would hope [14, 19, 20].

Our results indicate that healthcare professionals give out good information at the time of

detailed US and diagnostic tests in the FMU. The experiences about the primary counseling

together with a screen-positive result are, however, less encouraging. This can, to some extent,

be explained by the difficulties in receiving information at an emotionally burdened situation.

Confusion and anxiety arise and due to insufficient information, many women fail to make an

informed decision concerning their participance in further examinations and diagnostic tests.

In our study, some women mentioned that they had proceeded to search the internet for

more information. The usage of internet as a source of information is common even though

most women do not discuss this with their healthcare providers [21]. Not all information

found online is reliable and finding mixed information may confuse women even more and

end up increasing their anxiety.

As shown in other fields of medicine, psychological preparation is beneficial and leads to better

outcomes [22]. In prenatal screening this would mean the preparation for the possibility of receiv-

ing a screen-positive result, the participation in further testing and the personal values concerning

the decision of TOP beforehand. Studies conducted in Denmark and Great Britain [23, 24] sup-

port the idea of mental preparation and the importance of sufficient information, as they found

that women had less decisional conflict the better informed they were. A recent study in Finland

also supports the importance of informed decision, as women in late pregnancy, with a previous

informed decision were more satisfied with their decisions concerning screenings [25]. Another

study found well-informed women to have no more anxiety than their peers [24], but interest-

ingly in a study by Lalor and Begley [19], women claimed that it is better not to be too informed

beforehand, as extensive information could end up worrying many women for no reason.

For understandable reasons, many parents do not wish to think about the possibility of fetal

abnormalities beforehand [14, 16, 17, 20] even though that is the evident reason for participat-

ing in screening. As found by Aune et al. [16], one reason for this can be that the grief is

unbearable to think of in advance. According to another study from Finland, many women

say they wish to make sure the baby is healthy, while knowing that the actual purpose is to find

fetal anomalies [20].

The phenomenon called “optimistic bias” may play a role–parents estimate their personal

likelihood of getting an abnormal screening result to be smaller than it is for other people and

do not therefore feel the need to think of an adverse outcome beforehand [26].
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The difficulty of understanding the risk is one of the reasons for anxiety after a screen-posi-

tive screening result. The cut-off value 1/250 (0.4%) used in combined first trimester screening

is approximately the same as the risk of miscarriage after performing either the chorionic villus

sample test or amniocentesis [27]. Some women could benefit from thinking about their risk

the other way around. After receiving a risk value 1/20, their chance of having a healthy child

is 95%. This sounds more reassuring and maybe more understandable than saying that their

risk for DS is 1/20. This could help some parents on their feelings of anxiety. Some women

also find the comparison between the risk of fetal abnormality and the risk of miscarriage

related to invasive testing very difficult.

There have been suggestions that high stress levels and anxiety experienced during preg-

nancy could increase the risk of preterm delivery and interfere with maternal-fetal attachment

and language development [28–32]. These suggestions together with findings concerning

screening-related stress raise important ethical questions. Does the screening cause more

harm than good in false positive cases [30]? Women with screen-positive results were at the

time of our study offered further testing via chorionic villus sampling or amniocentesis.

Today, with the non-invasive prenatal test (NIPT)

the fetal cell-free DNA can be analyzed from the mother’s blood sample. The invasive tests

carry a risk for miscarriage and a chance of losing a healthy fetus [27], but the availability of

NIPT has been shown to reduce the uptake of invasive testing [8].

The study by Richmond et al. reported that compared to women with low risk, those with a

high- risk (� 1/300) result in the FTS, displayed more anxiety. They were also more likely to

pursue invasive testing if NIPT was unavailable. Anxiety was reported also among women

with a low-risk result in FTS, but a low-risk NIPT- result decreased anxiety in both groups to

the same level [8].

NIPT is safe for the fetus and the risk of a false negative result is small [33, 34]. Still, it can

be used to screen only the most common chromosomal abnormalities and by itself, is not a

diagnostic method. Positive results must be confirmed via invasive methods before deciding

about TOP [35, 36]. However, NIPT lessens the probability of losing a healthy fetus due to

screenings and may be ethically a more appropriate method. Unfortunately, NIPT was not yet

available at the time of this study. However, our focus was on counselling and the anxiety of

the women. The methods of further testing can thus be seen secondary to testing methods

used.

The majority of eligible women attending FMU took part in the study. Using question-

naires for data collection was convenient and gave the possibility to easily gather data from

participants. The numerical scales used in most questions made analyzing the data straightfor-

ward. The open questions about the participants’ own thoughts were equally important as they

gave an opportunity to express thoughts that could not be expressed in the numerical answers.

There was no apparent reason for participants to give misleading answers. The reliability of

result is therefore high, which can be considered as a strength of the study.

Unfortunately, some women chose not to answer all questions of the questionnaires. The

influence of socioeconomical status and education was not analyzed, since this data is not sys-

tematically collected. Also, the experiences of immigrants and other minorities of population

were not studied as the background and education among them has a huge variety. These can

be seen as limitations of the study.

In conclusion, the counselling of health care professionals in all steps of the screening pro-

cess still needs more attention and improvements. In our study, half of women did not seri-

ously consider the possibility of getting an abnormal screening result, indicating that women

do not spend a lot of time thinking their options. It is possible, that regardless of the written

information and intended non-directive counselling during the first antenatal visit, the free for
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all prenatal screening is considered as a routine procedure that does not require serious

choice-making.

High-quality counselling is essential for women to give their consent and it is of utmost

importance to decrease the anxiousness and confusion concerning screening results and diag-

nostic examinations. Despite our high-quality antenatal care, this study suggests that we still

need to improve our prescreening counselling, especially in the maternity care units and dur-

ing the first antenatal visits. This is necessary to enable a real informed consent, the basic prin-

ciple of screening.
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Supervision: Marja Kaijomaa.

Writing – original draft: Leena Vuorenlehto.
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28. Georgsson Öhman S, Waldenström U. Effect of first-trimester ultrasound screening for Down syndrome

on maternal–fetal attachment–A randomized controlled trial. Sexual & Reproductive Healthcare 2010

August 2010; 1(3):85–90. https://doi.org/10.1016/j.srhc.2010.05.002 PMID: 21122603

29. Da Silva EC, Silva SV, Damiao R, Fonseca EB, Garcia S, Umberto GI. Stress and anxiety in pregnant

women exposed to ultrasound. J Matern Fetal Neonatal Med 2012 Mar; 25(3):295–298. https://doi.org/

10.3109/14767058.2011.574299 PMID: 21591971

30. Louhiala P. Preventing Intellectual Disability: Ethical Issues. 1st ed.: Cambridge University Press;

2004.

31. Mancuso RA, Schetter CD, Rini CM, Roesch SC, Hobel CJ. Maternal Prenatal Anxiety and Corticotro-

pin-Releasing Hormone Associated With Timing of Delivery. Psychosom Med 2004 Sep/Oct; 66

(5):762–769. https://doi.org/10.1097/01.psy.0000138284.70670.d5 PMID: 15385704

PLOS ONE Women’s experiences of prenatal counselling

PLOS ONE | https://doi.org/10.1371/journal.pone.0247164 March 10, 2021 11 / 12

https://doi.org/10.1007/s10897-017-0118-3
https://doi.org/10.1007/s10897-017-0118-3
http://www.ncbi.nlm.nih.gov/pubmed/28667567
https://doi.org/10.1203/01.PDR.0000136281.34035.44
http://www.ncbi.nlm.nih.gov/pubmed/15240860
https://doi.org/10.1007/s10897-017-0126-3
http://www.ncbi.nlm.nih.gov/pubmed/28707139
https://doi.org/10.1023/a%3A1016378415514
http://www.ncbi.nlm.nih.gov/pubmed/12795303
https://doi.org/10.1111/aogs.12482
http://www.ncbi.nlm.nih.gov/pubmed/25146713
https://doi.org/10.1016/j.midw.2004.02.001
https://doi.org/10.1016/j.midw.2004.02.001
http://www.ncbi.nlm.nih.gov/pubmed/15571882
https://doi.org/10.7863/jum.2006.25.6.721
http://www.ncbi.nlm.nih.gov/pubmed/16731888
https://doi.org/10.1111/j.1365-2648.2006.03884.x
http://www.ncbi.nlm.nih.gov/pubmed/16768735
http://www.ncbi.nlm.nih.gov/pubmed/9516017
https://doi.org/10.1186/s12884-016-0856-5
https://doi.org/10.1186/s12884-016-0856-5
http://www.ncbi.nlm.nih.gov/pubmed/27021727
https://doi.org/10.1002/uog.8856
https://doi.org/10.1002/uog.8856
http://www.ncbi.nlm.nih.gov/pubmed/20954167
https://doi.org/10.1002/pd.851
http://www.ncbi.nlm.nih.gov/pubmed/15065100
https://doi.org/10.1186/s12884-018-1752-y
https://doi.org/10.1186/s12884-018-1752-y
http://www.ncbi.nlm.nih.gov/pubmed/29720125
https://doi.org/10.1126/science.2686031
http://www.ncbi.nlm.nih.gov/pubmed/2686031
https://doi.org/10.23736/S0026-4784.17.04178-8
http://www.ncbi.nlm.nih.gov/pubmed/29161799
https://doi.org/10.1016/j.srhc.2010.05.002
http://www.ncbi.nlm.nih.gov/pubmed/21122603
https://doi.org/10.3109/14767058.2011.574299
https://doi.org/10.3109/14767058.2011.574299
http://www.ncbi.nlm.nih.gov/pubmed/21591971
https://doi.org/10.1097/01.psy.0000138284.70670.d5
http://www.ncbi.nlm.nih.gov/pubmed/15385704
https://doi.org/10.1371/journal.pone.0247164


32. Mulder EJ, Robles de Medina PG, Huizink AC, Van den Bergh BR, Buitelaar JK, Visser GH.et al. Prena-

tal maternal stress: effects on pregnancy and the (unborn) child. Early Hum Dev 2002 Dec; 70(1–2):3–

14. https://doi.org/10.1016/s0378-3782(02)00075-0 PMID: 12441200

33. Song Y, Huang S, Zhou X et al. Non-invasive prenatal testing for fetal aneuploidies in the first trimester

of pregnancy. Ultrasound Obstet Gynecol 2015 Jan; 45(1):55–60. https://doi.org/10.1002/uog.13460

PMID: 25044397

34. Zhang H, Gao Y, Jiang F, Fu M, Yuan Y, Guo Y et al. Non-invasive prenatal testing for trisomies 21, 18

and 13: clinical experience from 146,958 pregnancies. Ultrasound Obstet Gynecol 2015 May; 45

(5):530–538. https://doi.org/10.1002/uog.14792 PMID: 25598039

35. Dugo N, Padula F, Mobili L, Brizzi C, D’Emilio L, Cignini P et al. Six consecutive false positive cases

from cell-free fetal DNA testing in a single referring centre. Journal of Prenatal Medicine 2014 Jan; 8(1–

2):31–35.

36. Wittman AT, Hashmi SS, Mendez-Figueroa H, Nassef S, Stevens B, Singletary CN. Patient Perception

of Negative Noninvasive Prenatal Testing Results. AJP Rep 2016 Oct; 6(4):e391–e406. https://doi.org/

10.1055/s-0036-1594243 PMID: 27900229

PLOS ONE Women’s experiences of prenatal counselling

PLOS ONE | https://doi.org/10.1371/journal.pone.0247164 March 10, 2021 12 / 12

https://doi.org/10.1016/s0378-3782%2802%2900075-0
http://www.ncbi.nlm.nih.gov/pubmed/12441200
https://doi.org/10.1002/uog.13460
http://www.ncbi.nlm.nih.gov/pubmed/25044397
https://doi.org/10.1002/uog.14792
http://www.ncbi.nlm.nih.gov/pubmed/25598039
https://doi.org/10.1055/s-0036-1594243
https://doi.org/10.1055/s-0036-1594243
http://www.ncbi.nlm.nih.gov/pubmed/27900229
https://doi.org/10.1371/journal.pone.0247164

