
Introduction

Chromosomal abnormalities are major causes of perina-

tal mortality and childhood disability [1]. There have been

new developments in prenatal screening tests (PSTs) in-

cluding maternal serum measurements and ultrasound

which offer all pregnant women the possibility of under-

going non-invasive screening tests that would provide

knowledge about whether the fetus has a high risk of chro-

mosomal abnormalities such as Down syndrome (DS) or

physical abnormalities such as neural tube defects. DS is

one of the most common chromosomal abnormalities with

a prevalence of one in 700 births [2]. 

PSTs are being performed by many obstetricians/gyne-

cologists worldwide [3]. A combined test is offered as a first

trimester screening test for trisomy 21, which uses a com-

bination of fetal nuchal translucency, maternal free beta-

human chorionic gonadotropin, and pregnancy-associated

plasma protein-A (PAPP-A) measurements at 11-14 weeks

of gestation with a detection rate of approximately 90% and

a false-positive rate of 5% [4-5]. As a second trimester

screening test for chromosomal abnormality and neural tube

defects, the triple test uses three maternal serum markers [α-

fetoprotein, human chorionic gonadotropin, and unconju-

gated estriol] that are measured at 15-20 weeks of gestation

with a detection rate of approximately 69% for DS, with a

false-positive rate ranging between 5.3% to 6.5% [2]. The

quadruple test is offered again as a second trimester screen-

ing test for chromosomal abnormalities and neural tube de-

fects. This test uses inhibin A and it is performed in addition

to the triple test that is performed at 15-20 weeks of gesta-

tion and has an estimated detection rate of 81% with a 5%

false-positive rate [2]. In several studies, it has been shown

that women have an inadequate knowledge about PSTs and

have  few informed choices [6-8]. According to O'Connor

and O'Brien-Pallas, “an informed choice is one that is based

on relevant knowledge, consistent with the decision maker’s

values and behaviorally implemented” [9]. In a study by

Mareau et al., it was found that women who made an unin-

formed choice to accept the PSTs did not have the relevant

knowledge [10]. When PSTs show a high risk of a chromo-

somal disorder, an invasive prenatal diagnosis such as am-

niocentesis or chorionic villus sampling is offered to the

couple, which has an approximate 1% [1] risk of miscar-

riage. Women have to make a decision with their partners

about whether or not to undergo amniocentesis. If the result

of amniocentesis indicates that the unborn baby has DS, this

can lead to ethically difficult questions such as whether or

not the pregnancy should continue or be terminated and in

this context, therapeutic abortion might be considered. This

time, women have to make yet another decision regarding

the termination of the pregnancy, acting in accordance with

personal values and beliefs [6].

PSTs have also become a part of antenatal care in Turkey

and they are routinely offered by gynecologists in their prac-
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tice with health insurance covering all expenses for these

tests. Partner consent is not needed. PSTs can be offered by

only gynecologists in secondary and tertiary hospitals and

among these tests, triple test is more frequently offered. 

On the other hand, it is not known whether pregnant

women make informed choices about PSTs. Women’s val-

ues and beliefs play an important role in their choices [6].

Participation in PSTs should be based on informed consent

[7] and women should be encouraged in making informed

choices and provided with relevant knowledge and appro-

priate counseling beforehand. Then they can make their de-

cisions based on their own personal values and beliefs [6].

Evidence from research suggests that acquired information

reduces anxiety during PSTs [11-13] and knowledge about

the tests and attitudes taken toward the termination of a

pregnancy are related to the uptake of testing [14]. 

Objectives
This study aimed to reveal the knowledge level of preg-

nant women about PSTs, DS and amniocentesis, and their

attitudes toward uptaking these tests, undergoing amnio-

centesis, and the termination of pregnancy. It also aimed to

evaluate the effects of providing information as well as a

written information brochure about all the issues concerning

women’s knowledge and attitudes. There are limited studies

in Turkey which measured women's knowledge level of

PSTs and the other aspects mentioned above, but no study

was found on this issue performed in Mugla province.

Materials and Methods

Study design and participants
This study was carried out in an Obstetrics and Gynecology

outpatient clinic at the present Training and Research Hospital be-

tween April 2014 and October 2014 in accordance with the prin-

ciples of the Helsinki Declaration after the approval of the local

Institutional Review Board. Pregnant women with singleton preg-

nancies at ≤ 13 weeks of gestation were included in the study. 

Verbal information was provided by gynecologists and included

information on PSTs which offered explanations for various is-

sues concerning false positive detection rates, the tests indicating

only high risks, test results that are not an absolute indication of

the existence of a chromosomal defect in an unborn child, and

giving birth to children with DS despite negative test results. In-

formation was also provided to the patients who were offered in-

vasive prenatal diagnostic tests such as amniocentesis and

chorionic villus sampling despite test results indicated high risk

and explanations were given about the hazards of these proce-

dures and what would be encountered if the result of amniocen-

tesis showed that the unborn baby had DS. A written information

brochure was also given to the pregnant women. Four gynecolo-

gists provided the verbal information and a standardized checklist

of information was prepared. Verbal information was obtained

from the patients within 20 minutes.

Data collection
Data were collected using an anonymous questionnaire, which

was designed by the researchers on the basis of the literature in-

formation. Women’s demographic and reproductive features, their

knowledge of PSTs, DS, and amniocentesis were inquired in the

questionnaire. The items concerning the attitudes of pregnant

women toward both undergoing amniocentesis in case their PST

test results showed high risk and toward termination of pregnancy

if the amniocentesis indicated the baby had DS were also included

in the questionnaire. The participants completed the questionnaire

before the gynecologist applied PSTs. This questionnaire was per-

formed to the same women after they received the counselling

about PSTs, DS, and amniocentesis, along with a written infor-

mation brochure. The questionnaire forms were filled by 108 re-

sponders, while seven questionnaire forms were not completed

adequately. Six pregnant women were offered a pilot question-

naire form to determine whether the questions were clear, under-

standable, and in a logical order and four gynecologists were

asked to criticize the content of the questionnaire.

Statistical analysis
Data were analyzed using the Statistical Package for Social Sci-

ences 20.0. Parametric tests were applied to data of normal dis-

tribution and non-parametric tests were used for data of

questionably normal distribution. Chi-square tests were used and

frequency calculations were performed on all variables. All dif-

ferences associated with a chance probability of 0.05 or less were

considered statistically significant.

Results

The mean age of the participants was 28.86 ± 4.95

(range, 18 to 40) years. The mean gestational age was 10.85

± 2.37 (range, 6 to 13) weeks, and the mean gestational age

at first pregnancy was determined to be 6.09±0.09 (range,

5 to 9) weeks. Demographic data are reported in Table 1.

Education
A significant correlation was found between education

and knowledge of DS and amniocentesis, and why it is per-

formed. A significant correlation was found between higher

education (participants with a high school or university ed-

Table 1. — Sociodemographic features of the participants.
Variables n (%)

Education Under university degree 48 (47.5%)

University degree 53 (52.5%)

Partner Education Under university degree 34 (33.7%)

University degree 67 (66.3%)

Income Minimum wage and under 49 (48.5%)

More than minimum wage 52 (51.5%)

Occupation Housewife 65 (64.4%)

Working 36 (35.6%)

Social security Yes 96 (95.0%)

No 5 (5.0%)

Consanguinity Yes 8 (7.9%)

No 93 (92.1%)

Marital status Married 101 (100%)

Single 0 (0.0%)

Parity Nulliparous 23 (22.8%)

One child 70 (69.3%)

Two children 7 (6.9%)

Three children 1 (1.0%)

49



Knowledge and attitude changes of pregnant women regarding prenatal screening and diagnostic tests after counselling

ucation) and knowledge of DS and amniocentesis (p =

0.000), higher income (p = 001, p = 0.004), and occupation

(p = 0.000, p = 0.000). Compared to those participants with

an education less than high school, the respondents that had

a high school or university level education were more likely

to state that amniocentesis would be recommended when

PST results showed high risk and that only some of the

anomalies could be diagnosed by amniocentesis (p = 0.000).

Participants with a high school or university education were

more likely to state they would like to have amniocentesis

when PST results show high risk (p = 0.028). All of the par-

ticipants stated that they would like to terminate their preg-

nancies if amniocentesis showed that the fetus had DS.

Participants with high school and university education had

a higher level of knowledge regarding when the combined

(p = 0.000) and triple (p = 0.036) tests should be performed.

There was no significant difference as for the quadruple test

(p > 0.05). Participants with high school and university level

education had a better knowledge of false positive detection

rates of the combined (p = 0.001), triple test (p = 0.001),

and quadruple tests (p = 0.038).

Income
Participants with a high income had a higher level of

knowledge about how the quadruple test is performed (p =
0.004), when the combined test is performed (p = 0.003), and

concerning the false positive detection rates of the combined

test (p = 0.007). Participants with high income were more

likely to state that a high risk in test results would mean the

possibility that the baby would be born with DS (p = 0.001).

A significant correlation was found between income and

knowledge of DS and amniocentesis. Participants with a high

level of income had a higher level of knowledge (p = 0.001).

Participants with a high level of income were more likely to

state that amniocentesis would be recommended if PST re-

sults showed high risk (p = 0.003) and that only some of the

anomalies could be diagnosed by amniocentesis (p = 0.026),

compared to those at lower levels of income.

Table 2. Knowledge of prenatal screening tests.
Combined test Combined test p value

(before education) (after education)

(n=101) n (%) (n=97) n (%)

I do not have knowledge of how a combined test is performed 55 (54.5%) 1 (1.0%)

0.000

Combined test is performed together with blood test and USG* 23 (22.8%) 88 (90.7%)

I do not have knowledge of when a combined test is performed 49 (48.5%) 1 (1.0%)

0.000

The combined test is performed at the 11-14

th

week of pregnancy 48 (47.5%) 96 (99.0%)

I do not have knowledge about whether the combined test is obligatory or not 38 (37.6%) 4 (4.1%)

0.000

The combined test is not obligatory 16 (15.8%) 45 (46.4%)

I do not know whether the combined test has false negative/false positive rates 65 (64.4%) 10 (10.3%)

0.000

The combined test has false negative/false positive rates 29 (28.7%) 82 (84.5%)

Triple test Triple test p value

(before education) (after education) 

(n=101) n (%) (n=97) n (%)

I do not have knowledge of how the triple test is performed 57 (56.4%) 4 (4,1%)

0.000

The triple test is performed together with a blood test and USG 22 (21.8%) 89 (91,8%)

I do not have knowledge of when the triple test is performed 47 (46.5%) 3 (3.1%)

0.000

The triple test is performed at the 15-20

th

week of pregnancy 52 (51.5%) 92 (94.8%)

I do not have knowledge about whether or not the triple test is obligatory 33 (32.7%) 7 (7.2%)

0.000

The triple test is not obligatory 7 (6.9%) 34 (35.1%)

I do not know whether the triple test has false negative/false positive rates 66 (65.3%) 10 (10.3%)

0.000

The triple test has false negative/false positive rates 27 (26.7%) 81 (83.5%)

Quadruple test Quadruple test p value

(before education) (after education)

(n=101) n (%) (n=97) n (%)

I do not have knowledge of how the quadruple test is performed 84 (84.0%) 13 (13,4%)

0.000

The quadruple test is performed together with a blood test and USG 8 (8.0%) 33 (34,0%)

I do not have knowledge of when the quadruple test is performed 85 (84.2%) 15 (15.5%)

0.000

The quadruple test is performed at the 15-20

th

week of pregnancy 14 (13.9%) 53 (54.6%)

I do not have knowledge of whether or not the quadruple test is obligatory 59 (58.4%) 21 (21.6%)

0.049

The quadruple test is not obligatory 10 (9.9%) 39 (40.2%)

I do not know whether the quadruple test has false negative/false positive rates 76 (75.2%) 20 (20.6%)

0.000

The quadruple test has false negative/false positive rates 17 (16.8%) 72 (74.2%)

USG = ultrasonography.
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Occupation
There was a significant correlation between knowledge

of DS and amniocentesis and occupation, and participants

who were working had a higher level of knowledge (p =
0.000). Among the 100 participants, 82 (82.0%) stated that

they had a planned pregnancy whereas 18 (18.0%) had un-

planned pregnancies. Out of the 100, 99.0% of the preg-

nancies occurred spontaneously and 1.0% occurred via in

vitro fertilization. Among the participants, two (2.0%)

stated that they had a disabled child. Among 100 partici-

pants, 32 (32.0%) stated that they visited a gynecologist in

the private office, and among 95 participants, 23 (24.2%)

stated that they wanted to visit a gynecologist in the private

sector during their pregnancies.

Knowledge of PSTs
Among the participants, 60 (59.4%) stated that they were

aware of tests that might be offered during pregnancy to

help detect abnormalities in the fetus. There was a signifi-

cant increase in this rate to 96% after education was pro-

vided about prenatal screening and diagnostic tests. Re-

spondents were asked about the methods, the types of sam-

ple (maternal blood, ultrasonography), and when the tests

are performed, whether the tests are obligatory or not, and

whether the tests have false negative/false positive rates.

Knowledge of the respondents about PSTs are shown in

Table 2.

Knowledge of the meaning of the test results
The respondents were asked about the meaning of the test

results. Among the participants, 59 (58.4%) stated that they

did not have any knowledge about this issue, but this rate

was eight (8.2%) after the education (p = 0.000). Another

five (5.0%) stated that a test indicating high risk definitely

showed that the baby had DS, while 37 (36.6%) stated that

there was only a probability that the baby would be born

with DS. There was a significant difference in the response

rates of those who stated that there was a possibility that

the baby would be born with DS after the education (p =
0.000).

Table 3. — Knowledge about DS, amniocentesis, and attitudes toward amniocentesis and termination of pregnancy.
Knowledge about DS Before education After education p value

n (%) n (%)

I know what DS is 60 (59.4%) 95 (97.9%) 0.000

DS is a chromosomal abnormality 38 (63.3%) 80 (84.21%) 0.000

DS affects physical functions 29 (48.3%) 47 (49.4%) 0.000

Mental retardation exists in patients with DS 38 (63.3%) 81 (85.2%) 0.000

DS increases with maternal ageing 14 (23.3%) 55 (57.8%) 0.000

DS can cause cardiac disease, vision, and hearing disorders 22 (36.6%) 49 (51.5%) 0.000

Knowledge about amniocentesis (n=100) Before education After education p value

n (%) n (%)

I know what amniocentesis is 38 (38.0%) 94 (96.9%) 0.000

Amniocentesis is tested from amnion fluid 38 (38%) 93 (95.8%) 0.018

Amniocentesis has a one percent chance of causing abortion 9 (9.0%) 22 (22.6%) 0.000

Amniocentesis could be offered when PSTs show high risk 24 (24.0%) 80 (82.4%) 0.000

Chorionic villus sampling could be offered when PSTs show high risk 3 (3.0%) 21 (21.6%) 0.000

I know the reason why amniocentesis is performed 36 (36.0%) 92 (94.8%) 0.000

Amniocentesis is performed to see whether the fetus has a chromosomal anomaly 33 (33.0%) 93 (95.8%) 0.000

Only some of the anomalies can be diagnosed by amniocentesis 18 (18.0%) 79 (81.4%) 0.000

Attitudes towards amniocentesis Before education After education p value

n (%) n (%)

I would like to have amniocentesis when PSTs show high risk 15 (16.4%) 18 (18.5%) 0.000

I would not like to have amniocentesis when PSTs show high risk 2 (2.1%) 45 (46.3%) 0.000

I am uncertain 9 (9.8%) 1 (1.0%) 0.000

I would do what my doctor recommends 39 (42.8%) 3 (3.0%) 0.000

Attitudes towards termination of pregnancy in case the fetus has DS Before education After education p value

n (%) n (%)

I would like to terminate my pregnancy when amniocentesis shows that the fetus is DS 6 (6.4%) 7 (7.2%) 0.05

I would not like to terminate my pregnancy when amniocentesis shows that the fetus is DS 17 (18.2%) 22 (22.6%)

I am uncertain 35 (37.6%) 32 (33.6%)

I would do what my doctor recommends 35 (37.6%) 34 (35.7%)

DS = Down Syndrome.
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Knowledge about DS and amniocentesis and attitudes to-
ward amniocentesis and termination of pregnancy

The respondents were asked if they knew what DS and

amniocentesis are. Among the participants, 60 (59.4%)

knew what DS is and among 100 participants, 38 (38.0%)

knew what amniocentesis is. Knowledge of both DS and

amniocentesis was found to be significantly higher after the

education (p = 0.000 and p = 0.000, respectively). Attitudes

toward amniocentesis changed significantly after the edu-

cation. Among the participants, two (2.2%) stated that they

would not like to have amniocentesis performed if it were

recommended; this rate increased to 45 (46.3%) after the

education (p = 0.000). Participants were asked what they

would do if their babies were diagnosed with DS. Among

93 participants, 17 (18.3%) stated that they would not like

to terminate their pregnancies in any case; this rate rose to

22 (22.6%) out of 95 participants after the education (p =
0.05). The change in knowledge about DS and amniocen-

tesis and attitudes toward amniocentesis and termination of

pregnancy are shown in Table 3. Among all the participants,

95 (94.1%) and 91 (93.8%) after the education stated that

they wanted to have PSTs but no significance was found.

Reasons why women did not want to have amniocentesis
performed

The most common reasons women did not want to have

amniocentesis performed were: the possibility that the un-

born baby would be harmed, risk of miscarriage, fear of

presenting for amniocentesis, and the wish to accept the

baby as it is born. Table 4 shows the reasons women did

not want to have amniocentesis performed.

Discussion

This study has shown that women have inadequate

knowledge about PSTs, DS, and amniocentesis. In the

study, approximately two-thirds of the responders stated

that they were aware of the PSTs that might be offered dur-

ing pregnancy, but awareness increased following coun-

selling. In a study conducted in Turkey, only 42.8% of the

pregnant women knew what the triple test was [15]. There

was also a significant difference in the rate of awareness

after counselling about the knowledge of the significance of

test results. In the present study, more than one-third of the

responders knew that the test results indicating high risk

would mean that there is a probability that the baby would

be born with DS. In a study by Bilgin et al., 27.7% of the

participants knew the meaning of the test results [16]. Sev-

eral studies have pointed to the inadequate knowledge of

pregnant women regarding PSTs [6, 7, 17]. PSTs provide

women the opportunity to make choices about their preg-

nancies. At the same time, these tests oblige women to

make some difficult decisions and placed them in a deci-

sional conflict. Decisional conflict is influenced by inade-

quate knowledge [18] and educating pregnant women about

PSTs has been shown to be associated with a significant

decrease in the level of decisional conflict [19]. 

In this study, participants with educational levels of high

school and university had a higher level of knowledge

about the timing of the combined and triple tests. Women

with a higher degree of education have been reported to be

more aware of PSTs in Greece [20]. A study from Australia

(2005) consisting of older and better-educated women

showed that 68% of the women made an informed choice

when they were educated before screening [21].

In this study, participants with an education level of high

school or university had a higher level of knowledge about

the procedures and indications of DS and amniocentesis.

Approximately two-thirds of the responders knew what DS

was and that DS was caused by chromosomal abnormality.

High school and university graduates were more knowl-

edgeable. Similarly, in a study conducted in Turkey, 46.7%

of the pregnant women with a university level of education

stated that DS was a genetic disease [16]. In several other

studies, it was found that pregnant women with an ad-

vanced level of education were significantly more knowl-

edgeable [6, 22, 23].

Approximately one-third of the participants knew the

purpose of amniocentesis and this finding was in accor-

dance with previous literature that showed that 31.7 % of

the pregnant women did not know the purpose of amnio-

centesis [17]. Studies have indicated that women had in-

sufficient knowledge about amniocentesis [24, 25].

This study has shown that counselling provided by gy-

necologists and accompanied by a written information

brochure, tends to increase women’s knowledge about PSTs

and the number of women who make informed choices

about PSTs. After counselling, women were more knowl-

edgeable about PSTs, how, and when PSTs are performed

and whether these tests are obligatory and yield false pos-

itive results. Audiovisual information provided as a com-

plement to verbal and written information was found to

increase the number of women who made an informed

choice about DS screening in Sweden [26]. A systematic

review, which aimed to identify and evaluate the effect of

materials helping patients to make their own decisions in

Table 4. Reasons why women would not like to perform

amniocentesis.

Before After p value

education education

n (%) n (%)

Possibility of harming

the unborn baby

23 (71.9%) 18 (69.2%)

Risk of miscarriage 1 (3.1%) 3 (11.5%)

Fear of presenting 0.312

for amniocentesis

3 (9.4%) 1 (3.8%)

Accept the baby as it is born 5 (15.6%) 4 (15.4%)

Total 32 (100.0%) 26 (100.0%)
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obstetrics, such as a touch-screen information system and

video and booklet, suggested that anxiety could be reduced

and knowledge and satisfaction could be improved by using

decision aids for prenatal screening for DS and women’s

perception of having made an informed choice could be in-

creased [27].

In Turkey, amniocentesis is provided free of charge in

pregnant with a positive PST result. In the present study,

the percentage of the responders who stated that they

would not like to undergo amniocentesis when PSTs in-

dicate high risk, increased more than 20 times after coun-

selling (n=45). If one considers that amniocentesis poses

a risk of miscarriage and there is a possibility of having a

positive PST result together with a fear of experiencing

pain during the procedure, the process may therefore be

distressing [11, 12, 28] and so the majority of pregnant

women reported difficulties in making a decision about

undergoing amniocentesis [25]. Studies have shown that

providing adequate information and appropriate counsel-

ing about amniocentesis can reduce pain and anxiety in

women [29, 30]. In the present study, women who knew

what amniocentesis was, were more likely to carry out the

procedure, but after the counselling, although there was

an increase in the number of women knowing what the

procedure was, there was no significant increase in the

number of women who wished to undergo it. In fact, the

number of women who did not want to undergo the pro-

cedure significantly increased. Contrary to the present

findings, however, Brajenovic-Millic et al. found an in-

crease in the number of women wishing to have amnio-

centesis performed after receiving counselling [31]. When

the attitudes toward terminating pregnancy of the women

in this study who did not wish to have amniocentesis per-

formed after the education were considered, it was ob-

served that 17.7% of these women were against

terminating their pregnancies no matter what the conse-

quences would be and 20.2% of them were undecided

about terminating the pregnancy, and 50.7% of them

wished to do whatever the doctor recommended. If we

consider that a portion of the undecided group and those

who wanted to do whatever the doctor recommended did

not really wish to terminate their pregnancies, we can un-

derstand the reason for the higher number of pregnant

women who did not want to have amniocentesis per-

formed. These reasons might stem from their increased

knowledge of the risks of amniocentesis and the fear that

the procedure would harm their babies. In fact, when the

pregnant women were asked why they did not wish to

have amniocentesis, most of them noted that they did not

want to harm their babies. In this study, the women were

asked about their attitudes toward amniocentesis before

the PSTs were performed. It is believed that there is a need

for more detailed studies on attitudes of women after re-

sults are learned and also on the reasons for these atti-

tudes.

In Turkey, induced abortion for fetal abnormalities is

legally permitted. In this study, 18.2% of the responders

stated that they would not like to terminate their pregnan-

cies even if amniocentesis showed that the fetus had DS

and this rate increased to 23.2% after counselling. Simi-

larly in Bilgin et al.’s study, 20.7% of the pregnant women

stated that they would not like to terminate their pregnan-

cies but 60.3% stated that they were uncertain [16]. In an-

other study, 34.9% of the women stated that they would not

like to terminate their pregnancies [32]. In a qualitative

study, results showed that women felt uncertainty about

having to face the possibility of terminating pregnancy in

case of DS [3]. A survey study by Korenromp et al. con-

ducted with 71 women who had terminated their pregnan-

cies revealed that 44% of them were somewhat and 21%

were highly doubtful of their decisions. The women indi-

cated the most frequent reasons of their doubts were as fol-

lows: conflict between the reason and emotion such as,

“My reason was in conflict with my feelings” (49%); guilt

about ending their child’s life, such as, “I had the feeling of

killing a child’’ (43%) and disagreement with the partner,

such as, “My partner and I disagreed about termination of

pregnancy” (38%). These responses demonstrated the com-

plex and conflicting aspects of the decision [33]. In the

present study, 37.6% of the responders were uncertain

about terminating the pregnancy and again 37.6% of them

stated that they would do what their physicians suggested,

but these rates were not significantly changed after the

counselling. The present data have not taken women’s un-

certainties about terminating pregnancy in consideration.

Future research should investigate this issue. 

Multiple factors may influence women’s decisions when

amniocentesis demonstrates the presence of DS. These fac-

tors include religion, maternal age, existing children, his-

tory of induced abortion, and psychosocial factors [34]. In

the present study, there was no significant difference be-

tween women who did not want to terminate their preg-

nancy in terms of maternal age and existing children, but

there was a significant difference in terms of induced abor-

tion. In the present study almost all of the women who did

not wish to terminate their pregnancies had no history of

induced abortion. Similarly, in a study conducted in China,

women who had no prior experience of induced abortion

were less likely to consider induced abortion after a diag-

nosis of DS [35]. In the present study, the most common

reasons that women indicated for not terminating their

pregnancies were the wish to accept the baby as it was born,

guilty conscience, and religion. More research aiming at

investigating the reasons behind decisional conflict about

terminating pregnancy should be performed. Religion has

a significant influence on women’s attitudes towards ter-

mination of pregnancy and the more religious the partici-

pants were, the less willing they were to terminate their

pregnancies [33]. In Skotkos’ study, women who chose to

continue their pregnancies after a prenatal diagnosis of DS
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stated religious or personal reasons [36]. More research

aiming at investigating the reasons behind decision-mak-

ing process about termination of pregnancy such as psy-

chosocial factors should be performed. In the present study

the authors did not investigate psychosocial factors. On the

other hand, there are several factors that may influence

women’s choices regarding termination of pregnancy.

Healthcare providers have to be aware of these factors. It

has been shown that after a diagnosis of DS, 85-95% of the

pregnant women decide to terminate pregnancy [33]. This

research investigated the attitudes of women regarding am-

niocentesis and termination of pregnancy. Further research

should be carried out to explore women’s decision-making

process when their unborn children are diagnosed as DS

via amniocentesis. So far, little is known about women’s

decision-making following a prenatal diagnosis of DS and

the factors that influence these decisions.

Conclusion

Studies have shown that counseling increases patients’

knowledge, understanding, and satisfaction [37] and that

healthcare providers are among the most important persons

for women who will decide to terminate pregnancy because

of DS [33]. Since healthcare providers have the responsi-

bility to respect the pregnant woman's autonomy, a shared

decision-making should be offered to women in collabora-

tion with their healthcare providers so as to facilitate it and

acquire comprehensive and correct information. Besides

non-directive counseling should be given to women so as to

help them to make more informed choices about PSTs and

other interventions. In the present study, it is a surprising

finding that the authors found an increase in the number of

women not wishing to have amniocentesis performed after

counselling sessions. More research is needed for investi-

gating the rationale behind the decisional conflict of women

who do not wish to have amniocentesis performed both be-

fore and after their learning PST results.

Acknowledgements

The English in this document has been checked by at

least two professional editors, both native speakers of Eng-

lish.

References

[1] Nicolaides K.H.: “Screening for chromosomal defects”. Ultrasound
Obstet. Gynecol., 2003, 21, 313.

[2] Shaw S.W., Hsu J.J., Lee C.N., Hsiao C.H., Chen C.P., Hsieh T.T., et
al.: “First-and second-trimester Down syndrome screening: Current

strategies and clinical guidelines”. Taiwan J. Obstet. Gynecol., 2008,

47, 157. 

[3] Garcia E., Timmermansb D.R.M., Leeuwenc E.: “The impact of eth-

ical beliefs on decisions about prenatal screening tests: Searching

for justification”. Soc. Sci. Med., 2008, 66, 753.

[4] Nicolaides K.H.: “First trimester screening for chromosomal abnor-

malities”. Semin. Perinatol., 2005, 29, 190.

[5] Sahota D.S., Leung T.Y., Chan L.W., Law L.W., Fung T.Y., Chen M.,

et al.: “Comparison of first- trimester contingent screening strate-

gies for Down syndrome”. Ultrasound Obstet. Gynecol., 2010, 35,

286. 

[6] Gouronti K., Sandall J.: “Do pregnant women in Greece make in-

formed choices about antenatal screening for Down's syndrome? A

questionnaire survey”. Midwifery, 2008, 24, 153.

[7] Dahl K., Hvidman L., Jorgensen F.S., Kesmodel U.S.: “Knowledge

of prenatal screening and psychological management of test deci-

sions”. Ultrasound Obstet. Gynecol., 2011, 38, 152.

[8] Rowe H., Fisher J.R.W., Quinlivan J.A.: “Are pregnant Australian

women well informed about prenatal genetic screening? A system-

atic investigation using the multidimensional measure of informed

choice”. Aust. N.Z.J. Obstet. Gynaecol., 2006, 46, 3.

[9] O'Connor A., O'Brien-Pallas L.L.: “Decisional conflict”. In: Mc-

Farlane G.K., McFarlane E.A. (eds). Nursing diagnosis and inter-
vention. 3

rd

ed., Toronto: Mosby, 1999, 486.

[10] Martaeu T., Dormandy E., Michie S.: “A measure of informed

choice”. Health Expect., 2001, 4, 99.

[11] Sahin N.H., Gungor I.: “Congenital anomalies: parent’s anxiety and

women’s concerns before prenatal testing and women’s opinions to-

wards the risk factors”. J. Clin. Nurs., 2008, 17, 827.

[12] Ferber A., Onyeije C.I., Zelop C.M., O'Reilly-Green C., Divon M.Y.:

“Maternal pain and anxiety in genetic amniocentesis”. Ultrasound
Obstet. Gynecol., 2001, 19, 13.

[13] Van den Berg M., Timmermans D.R., Ten Kate L.P., van Vugt J.M.,

van der Wal G.: “Are pregnant women making informed choices

about prenatal screening?” Genet. Med., 2005, 7, 332.

[14] Harris R.A., Washington A.E., Feeny D., Kuppermann M.: “Deci-

sion analysis of prenatal testing for chromosomal disorders: what do

the preferences of pregnant women tell us?” Genet. Test., 2001, 5, 23.

[15] Ergün P., Köken G.N., Coşar E., Şahin F.K.,Arıöz T.D., Yılmazer

M.: “Pregnant Women's measure of the level of knowledge for triple

and other screening tests during pregnancy”. TAF. Prev. Med. Bull.,
2011, 10, 403.

[16] Bilgin S., Bildircin F.D., Alper T., Tosun M., Çetinkaya M.B.,Çelik

H., et al.: “The effect of screening tests to maternal anxiety levels on

pregnant women”. TJOD Derg., 2010, 7, 201. 

[17] Skutilova V.: “Knowledge, attitudes and decision-making in Czech

women with atypical results of prenatal screening tests for the most

common chromosomal and morphological congenital defects in the

fetus: Selected questionnaire results”. Biomed. Pap. Med. Fac. Univ.
Palacky Olomouc Czech Repub., 2013, 157, XX.

[18] Leblanc A., Kenny D.A., O’Connor A.M., Légaré F.: “Decisional

conflict in patients and their physicians: a dyadic approach to shared

decision making”. Med. Decis. Making, 2009, 29, 61.

[19] Kaiser A.S., Ferris L.E., Pastuszak A.L., Llewellyn-Thomas H.,

Johnson J.A., Conacher S., et al.: “The effects of prenatal group ge-

netic counselling on knowledge, anxiety and decisional conflict: is-

sues for nuchal translucency screening”. J. Obstet. Gynaecol., 2002,

22, 246.

[20] Kitsiou-Tzeli S., Petridou E.T., Karagkiouzis T., Dessypris N.,

Makrithanasis P., Sifakis S., et al.: “Knowledge and attitudes towards

prenatal diagnostic procedures among pregnant women in Greece”.

Fetal Diagn. Ther., 2010, 27, 149. 

[21] Jaques A.M., Sheffield L.J., Halliday J.L.: “Informed choice in

women attending private clinics to undergo first-trimester screening

for Down syndrome”. Prenat. Diagn., 2005, 25, 656.

[22] Dahl K., Hvidman L., Jorgensen F.S., Henriques C., Olesen F., Kjaer-

gaard H., et al.: “First-trimester Down syndrome screening: preg-

nant women's knowledge”. Ultrasound Obstet. Gynecol., 2011, 38,

145.

[23] Pruksanusak N., Suwanrath C., Kor-Anantakul O., Prasartwanakit

V., Leetanaporn R., Suntharasaj T., et al.: “A survey of the knowl-

edge and attitudes of pregnant Thai women towards Down syndrome

screening”. J. Obstet. Gynaecol. Res., 2009, 35, 876. 

[24] Ferber A., Onyelje C., Zepol C.M., O'Reilly-Green C., Divon M.Y.:

54



E.N. Yeniceri, B. Kasap, E. Akbaba, M.N. Akın, B. Sarıyıldız, M. Küçük, N. Turhan 

“Maternal pain and anxiety in genetic amniocentesis: expectation

versus reality”. Ultrasound Obstet. Gynecol., 2002, 19, 13. 

[25] Durand M.A., Stiel M., Boivin J., Elwyn G.: “Information and deci-

sion support needs of parents considering amniocentesis: interviews

with pregnant women and health professionals”. Health Expect.,
2010, 13, 125. 

[26] Bjorklund U., Marsk A., Levin C., Öhman S.G.: “Audiovisual in-

formation affects informed choice and experience of information in

antenatal Down syndrome screening-A randomized controlled trial”.

Patient Educ. Couns., 2012, 86, 390.

[27] Say R., Robson S., Thomson R.: “Helping pregnant women make

better decisions: a systematic review of the benefits of patient deci-

sion aids in obstetrics” BMJ Open., 2011, 1, e000261.

[28] Sarkar P., Bergman K., Fisk N.M., Glover V.: “Maternal anxiety at

amniocentesisand plasma cortisol”. Prenat. Diagn., 2006, 26, 505. 

[29] Balci O., Acar A., Mahmoud A.S., Colakoglu M.C.: “Effect of pre-

amniocentesis counseling on maternal pain and anxiety”. J. Obstet.
Gynaecol. Res., 2011, 37, 1828.

[30] Hanprasertpong T., Rattanaprueksachart R., Janwadee S., Geater A.,

Kor-anantakul O., Suwanrath C., et al.: “Comparison of the effec-

tiveness of different counseling methods before second trimester ge-

netic amniocentesis in Thailand”. Prenat. Diagn., 2013, 33, 1189.

[31] Brajenovic-Milic B., Babic I., Ristic S., Vranekovi J., Brumini G.,

Kapović M.: “Pregnant women's attitudes toward amniocentesis be-

fore receiving Down syndrome screening results”. Womens Health
Issues, 2008, 18, 79.

[32] Yanıkkerem E., Ay S., Çiftçi A.Y., Ustgorul S., Goker A.: “A survey

of the awareness, use and attitudes of women towards Down syn-

drome screening”. J. Clin. Nurs., 2013, 22, 1748.

[33] Korenromp M.J., Page-Christiaens G.C.M.L., van den Bout J., Mul-

der E.J., Visser G.H.: “Maternal decision to terminate pregnancy in

case of Down syndrome”. Am. J. Obstet. Gynecol., 2007, 196,

149.e1.

[34] Choi H., Van Riper M., Thoyre S.J.: “Decision making following a

prenatal diagnosis of Down syndrome: an integrative review”. J.
Midwifery Womens Health, 2012, 57, 156. 

[35] Leung T.N., Ching Chau M.M., Chang J.J., Leung T.Y., Fung T.Y.,

Lau T.K.: “Attitudes towards termination of pregnancy among Hong

Kong Chinese women attending prenatal diagnosis counselling

clinic”. Prenat. Diagn., 2004, 24, 546.

[36] Skotko B.G.: “Prenatally diagnosed Down syndrome: Mothers who

continued their pregnancies evaluate their health care providers”.

Am. J. Obstet. Gynecol., 2005, 192, 670.

[37] Fox N.S., Rebarber A., Klauser C.K., Roman A.S., Saltzman D.H.:

“First trimester aneuploidy risk assessment:the impact of compre-

hensive counseling and same-day results on patient satisfaction, anx-

iety and knowledge”. Am. J. Perinatol., 2011, 28, 13.

Corresponding Author:

E.N. YENICERI, M.D.

Department of Family Medicine

Mugla Sitki Kocman University Medical Faculty 

Orhaniye Mah. Haluk Ozsoy Cad.

48000, Mugla (Turkey)

e-mail: nese_yeniceri@yahoo.com 

55


