
Abstract. Aim: To estimate the level of awareness of
prenatal screening (PS) and explore the underlying
demographic, lifestyle and medical history parameters of
Greek and non-Greek pregnant women undergoing prenatal
diagnosis. Patients and Methods: A structured questionnaire
was answered by 354 women at the time of receiving the
results of invasive prenatal testing. Summary statistics and
multiple logistic regression analyses were performed.
Results: Adequate knowledge of the effectiveness of PS tests
was reported by 50.8% of women. Popular press reading was
associated with more than 2-fold higher level of awareness
[odds ratio (OR)=0.51, p=0.0004]. Inadequate awareness
was recorded among pregnant women of non-Greek
nationality (OR=2.07, p=0.04), as well as among those also
unaware of the effects of smoking during pregnancy
(OR=2.39, p=0.004). Conclusion: Pre-gestational prenatal
counseling is essential in order to improve knowledge and
attitudes of women towards PS and reduce the health gap
between different cultural and social groups.

Prenatal diagnosis of fetal chromosomal abnormalities is
based on invasive diagnostic tests (amniocentesis or
chorionic villus samplings (CVS)] which allow for definite
assessment and are used as a second line of study due to
their invasiveness and relative risk for fetal loss. Non-
invasive prenatal screening tests (PS) such as maternal serum
biochemistry (Maternal Serum Screening, MSS) and Nuchal

Translucency (NT) are routinely used as the first line for
investigation (1-3).

Currently, many maternal serum biochemical marker
schemes and ultrasonographic options are available but these
tests can only estimate the risk of a pregnant woman carrying
an affected fetus. Patients who screen positively are generally
offered genetic counseling and definitive diagnosis through
cytogenetic analysis of either CVS in the first trimester or
amniotic fluid cells in the second trimester. 

Acceptance of PS tests depends on the awareness of the
public regarding the indications and benefits of these non-
invasive procedures. Several studies have dealt with the
attitudes, awareness and acceptability among women of
childbearing age in various populations and geographical
regions in Europe and elsewhere (4-24). In Greece, Mavrou
et al. estimated the level of awareness and the use of
available diagnostic services in a nationwide representative
sample of 350 women with young children between the
ages of 18-65 years (25). Another study was conducted in
2008 in order to examine whether the 135 pregnant women
that had participated had made an informed choice
concerning antenatal screening tests for Down syndrome
(26). A dramatic increase in the number of economic
refugees and immigrants into Greece has been reported
(comprising approximately 10% of the population), which
has altered the homogeneity of the population of pregnant
women (27, 28). 

The aim of the present study was to estimate the level of
awareness of PS and explore the underlying demographic,
lifestyle and medical history parameters of Greek and non-
Greek pregnant women undergoing prenatal diagnosis. The
study was conducted at the Department of Medical Genetics
of Athens University, one of the two public medical genetics
Centers in the region of Southern Greece, where prenatal
chromosomal analysis of amniotic fluid cells or CVS is
performed. 
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Patients and Methods 

From August 2006 to October 2007, a total of 1018 pregnant
women undergoing prenatal diagnosis using amniotic fluid samples
or CVS were referred for chromosomal analysis. Since personal
interviewing at the time of receiving the results and genetic
counseling was not possible in all cases, only 354 pregnant women
were included in the study. A total of 612 women were excluded
because the results were given to their spouses or delivered by post,
and in 52 cases communication was not possible due to language
difficulties.

All eligible women were interviewed on the basis of a structured
questionnaire eliciting information concerning sociodemographic,
educational and lifestyle characteristics, family and personal
medical history, as well as questions pertaining to the women’s
knowledge, use and opinion of PS. The questionnaire had been
previously pilot tested and refined in a preliminary study of 30
respondents and the interviews lasted for approximately 30 minutes.
Immigrants poorly speaking and understanding the Greek language
were either interviewed in English or in their native language, if a
translator was present. No women refused to be interviewed and
informed consent was received from all the participants. 

For statistical analysis, frequency distributions of the study
variables among pregnant women who had “adequate” knowledge
of PS and those with “inadequate” knowledge were generated and
compared using the Chi-square test. Women with “adequate”
knowledge were those aware of the purpose of the test and the
possible chromosomal or other congenital anomalies of the fetus
that could be revealed. The data were modelled through multiple
logistic regression, using knowledge of prenatal testing (“adequate”
vs. “inadequate”) as the outcome variable in comparison to possible
predictive variables such as age, education, nationality, marital
status, reported family income status, knowledge of health
consequences due to smoking, frequency of reading popular press,
pre-existing knowledge of screening tests (Papanicolaou smear,
mammography, fecal occult blood test), personal medical history
(number of children, miscarriages, abortions, family history of
inherited diseases), type of contact hospital (private or state) and
source of existing information. 

The SAS statistical package (SAS Institute Inc., NC, USA) was
used in all analyses (accepted p-values <0.04).

Results
Based on the reply to the questionnaire regarding knowledge,
use and opinion of PS, three out of ten women (28.8%) were
not previously informed of the potential and effectiveness of
PS. Despite the fact that 96.0% were directed to undergo
prenatal testing by their physician (Table I), 188 (53.0%)
women reported having no prior information on the
implications of a ‘normal’ result of biochemical screening
tests and another 192 (54.0%) reported so for
ultrasonographic screening tests. Nevertheless, only 13.6%
were dissatisfied with the information they had received. As
far as their reaction in the case of a ‘’positive’’ result of PS,
59.7% intended to ask their physician’s opinion and another
34.7% would agree to further testing following the advice of
their physician. Only 50.8% of the interviewed women had

adequate awareness of the PS tests that they had already
undertaken. Most of them, however, expressed their intention
to undergo the same tests in a future pregnancy (96%).

The distribution of prenatal test awareness among 354
women based upon demographic and lifestyle variables, as
well as prior knowledge of tests, other than prenatal
screening tests, is presented in Table II. The data are mainly
descriptive since they have not been mutually adjusted by
the subsequent regression analysis. There are, however,
indications that the variables related to a higher social
profile were associated with better knowledge of PS.
Specifically, better awareness of PS was observed among
women of Greek origin with higher education, as well as
among those with knowledge of the effects of smoking who
were frequent readers of the popular press and had also
prior knowledge of tests other than PS. An inverse
association of PS awareness with the number of children
was observed, whereas the number of miscarriages and
abortions was not found to have a similar association.
Women referred from private hospitals and those with a
history of inherited diseases were better informed. 

The results of the multiple logistic regression analysis are
shown in Table III. Women of non-Greek origin were at a 2-
fold risk of having inadequate awareness of PS as compared
to Greek women [odds ratio (OR)=2.07, p=0.04]. Women
who were unaware of the health consequences of smoking
during pregnancy were also more likely to have inadequate
knowledge of PS (OR=2.39, p=0.004), in contrast to those
who reported reading the popular press (OR=0.51, p=10-4).
Level of education, marital and family income status,
knowledge of common screening tests, history of miscarriage
and of inherited diseases did not reach nominal statistical
significant (all p>0.05). 

Discussion

Following changes in the strategies of PS during the past
15 years (30-33), as well as the influx of immigrants into
Greece, this study was performed in order to determine
women’s awareness of non-invasive PS for fetal aneuploidy.
It should be considered as the second part of a study among
pregnant women undergoing prenatal diagnosis in Greece.
The purpose of the first part performed using the same
cohort was to estimate the knowledge and attitudes towards
invasive prenatal procedures such as amniocentesis and
CVS (29). 

In the present study, testing women’s awareness of non-
invasive PS tests, it was shown that the number of pregnant
women with adequate knowledge of PS was only slightly
increased as compared to a previous study in Greece (50.8%
vs. 45%) (26). Interestingly, most pregnant women declared
their satisfaction with the information they had received and
the majority (95.2%) expressed their willingness to repeat
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the same test in a future pregnancy, a fact that indicates the
accessibility and acceptance of the PS tests by the public. A
similar trend was previously noted in related studies that
took place in Helsinki, Finland and in Picardi, France (5, 6). 

As expected, the logistic regression analysis showed that
Greek pregnant women were better informed about PS than
immigrants (Table III). This fact has an important impact on
public health as the number of immigrants of reproductive
age in Greece progressively increases. Nevertheless, this
study is subject to geographical and other limitations and it
is currently unknown whether the proportion of immigrants
who participated in the current study (approximately 25%)
represents the true proportion of this subgroup in the overall
reproductive population. 

Statistical analysis also revealed that women reading
popular press and aware of smoking consequences during
pregnancy had better knowledge of the potential power and
limitations of PS. Although the level of education, marital
status and family income did not reach statistical significance

in our study, it seems that women of lower social profile are
at a higher risk of being unaware of the role of PS. This
study therefore confirms the importance of nationality and
socioeconomic status as predictors of adequate awareness of
PS and is in agreement with previous studies (1, 9, 12, 19-
21, 23, 24). Importantly, our findings confirm observations
in various populations that women from minority ethnic
groups and with low socioeconomic status do not have
negative attitudes towards genetic testing, but rather have
lower rates of informed choice (15, 22).

Overall, the present results are in agreement with previous
international studies about the importance of information
availability regarding antenatal non-invasive screening
procedures (1, 12, 15, 25, 26, 34-36). What differentiates the
present study from others is that women were interviewed
upon receiving the results of the prenatal invasive testing and
had recently been informed by their physicians or other
sources. To our knowledge, the latter issue has not been
previously investigated and emphasizes the significance of
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Table I. Distribution of 354 women by knowledge (K), use (U) and opinion (O) variables regarding prenatal screening (PS) tests.

Variable N (%)

Source of existing information (invasive/non-invasive procedures) (K):
No information 102 (28.8)
Friends-TV-press 155 (43.8)
Previous medical history 69 (19.5)
Health related profession 28 (7.9)

Recommendation for the current PS test made by (U):
Physician only 340 (96.0)
Physician and own positive attitude 14 (4.0)

Perceived level of information provided in case of a ‘normal’ test result by MSS (K)
No information/incorrect interpretation 188 (53.0)
Adequate 166 (47.0)

Perceived level of information provided in case of a ‘normal’ test result of NT (K)
No information/incorrect interpretation 192 (54.0)
Adequate 162 (46.0)

Reaction in case of ‘positive’ result of PS tests (NT/MSS)
Ask the physician 211 (59.7)
Ask the physician and perform further examination 123 (34.7)
Termination of pregnancy 4 (1.1)
Undecided 16 (4.5)

Satisfied with the information provided upon receiving the results of the test (O)
Yes 25 (7.1)
Partially 281 (79.3)
Displeased 34 (9.6)
No information given 14 (4.0)

PS tests should be used by all pregnant women (O)
Yes, by all (to all pregnant women) 337 (95.2)
No 17 (4.8)

Attitude towards undergoing PS tests in next pregnancy (U)
Positive, would undergo PS 337 (95.2)

Adequate knowledge about PS tests (K)
Yes 180 (50.8)

MSS: Maternal serum screening; NT: nuchal translucency.
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Table II. Distribution of prenatal screening awareness among 354 women by demographic and lifestyle variables, as well as prior knowledge about
other screening tests.

Variable Knowledge p-Value

No Yes

N % N %

Age 0.18*
<35 years 21 12.1 29 16.1
35-36 42 24.1 50 27.8
37-38 62 35.6 53 29.5
39-40 26 15.0 31 17.2
41+ 23 13.2 17 9.4

Education 0.001*
<7 16 9.2 7 3.9
7-9 27 15.5 14 7.8
10-12 85 48.8 58 32.2
13-15 17 9.8 37 20.6
16+ 29 16.7 64 35.5

Nationality 0.001*
Greek 105 60.3 160 88.9
Other 69 39.7 20 11.1

Marital Status 0.95*
Married 166 95.4 172 95.6
Other 8 4.6 8 4.4

Reported family income status** 0.001*
Poor 56 32.2 20 11.1
Adequate 98 56.3 111 61.7
Affluent 20 11.5 49 27.2

Knowledge of health consequences due to smoking 0.001*
Yes 38 21.8 116 64.4
No 136 78.2 64 35.6

Frequency of lay press reading 0.001*
Never 106 60.9 33 18.3
Rare 50 28.7 62 34.4
1-2 times per month 16 9.2 63 35.0
Weekly 2 1.2 22 12.2

Preexisting knowledge of other screening tests 0.001*
0 tests 10 5.8 0 0.0
1 3 1.7 1 0.6
2 158 90.8 156 86.6
3 3 1.7 23 12.8

Children alive 0.03*
0 41 23.6 47 26.1
1 75 43.1 94 52.2
2 41 23.6 32 17.8
3+ 17 9.7 7 3.9

Miscarriages 0.63*
0 134 77.0 131 72.8
1 29 16.7 40 22.2
2+ 11 6.3 9 5.0

Abortions 0.04*
0 111 63.8 127 70.6
1 30 17.2 36 20.0
2+ 33 19.0 17 9.4

Type of contact hospital 0.05*
State 168 96.6 165 91.7
Private 6 3.4 15 8.3

Family history of inherited diseases 0.03*
Yes 29 16.7 47 26.1
No 145 83.3 133 73.9

*Chi-square test with 1 degree of freedom. **As evaluated and stated by each subject.



our findings. A limitation of the present study is that the
interviewed population comprised pregnant women who were
referred to the Department of Medical Genetics, and is
probably not representative of the total Greek population as
by the National Statistical Service of Greece (27). It is not
feasible for this population to be compared with the number
of women undergoing prenatal chromosomal analysis in the
country as a whole, due to the lack of a nationwide systematic
registry. Furthermore, it is not known how many prenatal
samples are analyzed in private vs. state laboratories. As the
proportion of samples from immigrants may be different at
private centers, this might have an unavoidable influence on
our findings. However, it should be noted that the Department
of Medical Genetics currently covers the main workload of
the increasing demand for state prenatal testing in Athens,
southern Greece, as well as the island population.

In conclusion, the study identifies a specific group of
immigrant pregnant women in Greece with inadequate
awareness regarding the currently available PS procedures
which should be targeted for pre-gestational counseling by
healthcare professionals in the field. Immigrant women, as
well as women with low socioeconomic status, require
extended time for discussion and information given should
be more intelligible. This is also of prime importance for all
European Union countries experiencing an influx of
immigrants of reproductive age. To reduce the health gap
between cultural and social groups, specific interventions
need to be developed and evaluated for their effectiveness at
increasing the consistency of attitudes and knowledge. Such
interventions are likely to be relevant in reducing social and

cultural inequalities, not only regarding non-invasive PS, but
also other screening programs and, more broadly, other
healthcare provisions.
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