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Abstract

Purpose: The aim of this study was to evaluate the
relationship between patient temperament and preference
for invasive prenatal tests.

Materials and Methods: This was a prospective study of
337 pregnant women who had increased risk of having a
fetus with Down syndrome. Their temperament profile
was determined by using the temperament evaluation of
TEMPS-A. Women were grouped as accepting (study) or
declining (control) to perform an invasive test.

Results: 284 pregnancies were included in the final
analyzes. The study group had more likely employed and
had a higher level of education level. There was no
predominant temperament in 247 (87%) women.
Hyperthymic temperament had the highest scores (11.2
4.1) among other four temperament types. Study group
patients had lower scores for anxious and depressive
temperaments compared with control groups.
Conclusion: Women who had a less anxious or depressive
personality were more likely to prefer an invasive prenatal
test. In addition, employment and higher educational
status were correlated with undergoing invasive prenatal
testing.

Keywords:. Affective temperament, anxious, depressive,
invasive tests, amniocentesis

Oz

Amag: Bu calismanin amact gebelerin mizag 6zellikleri ile
invaziv testi tercih etmeleri arasindaki iliskinin
degerlendirilmesi. amaclanmustir.

Gere¢ ve Yontem: Mevcut calisma fetiste Down
sendromu agisindan artmug riske sahip 337 gebeligin
prospektif degerlendirilmesini igermektedir. Hastalarin
mizag 6zellikleri TEMPS-A skalasi aracilityla belitlenmeye
calistlmistir. Gebeler invaziv test yaptlmasint kabul edenler
(calisma) ve etmeyenler (kontrol) seklinde iki gruba
ayrimustir,

Bulgular: Nihai analizler 284 gebe tizerinden yapimustir.
Calisma grubundaki hastalarda diizenli bir iste ¢alisma
orant ve egitim seviyesi kontrol grubuna gére daha yiiksek
bulunmustur. Hastalarin 247'sinde (%87) baskin bir miza¢
saptanmadi. Bununla birlikte en yitksek skor hipertimik
mizaca (11.2 £ 4.1) ait olarak bulundu. Calisma grubundaki
hastalar daha dasik anksiyetik (ve depresif (mizag
skorlarina sahiplerdi.

Sonug: Daha disiik anksiyéz ya da depresif mizag
Ozelliklerine sahip hastalar invaziv tant testlerini daha
yiiksek oranda tercih etmektedirler. Buna ek olarak diizenli
bir iste ¢alisma ve daha yiiksek egitim durumu da invaziv
prenatal testi yaptirmayla iligkilidir.

Anahtar kelimeler: Mizag, anksiy6z, depresif, invaziv
testler, amniyosentez
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INTRODUCTION

Down syndrome is the most common genetic
disorder with a prevalence of 1 in every 700 live
births!. Therefore, it is a common goal of perinatal
medicine to identify the pregnancies having a fetus
with Down syndrome. For determining high risk
pregnancies, first and second trimester screening tests
are the two most common screening tests in Turkey?.
In addition advanced maternal age, history of a
previous pregnancy that resulted with chromosomal
disorder, and several sonographic signs are used to
predict an increased risk of having a fetus with Down
syndrome, each with different predictive rates?.

These screening tools have been used to separate
high risk pregnancies from low risk pregnancies and
to identify the candidates for diagnostic tests.
Invasive tests such as chorionic villus sampling
(CVS), and amniocentesis are used for definitive
diagnosis. Currently, these tests have an up to 1% risk
of fetal loss* which affects a patient's decision for
undergoing the test®. such as
knowledge  about Down  syndrome  and
religious/ethical beliefs have been investigated in
how they impact patient preferences for invasive
prenatal testing*%’. No studies has evaluated the
relationship between personal affective
temperaments and decisions to undergo invasive

Several factors

prenatal tests.

In this study we investigated the role of patients'
affective temperaments on the decision making
process for invasive prenatal procedures. Our
secondary aim was to evaluate if any other
demographic or pregnancy factors were associated
with patients' willingness to undergo diagnostic tests.

MATERIALS AND METHODS

This was a prospective case-control study of 337
pregnancies who applied to Division of Maternal
Fetal Medicine at Cukurova University School of
Medicine for counseling about prenatal diagnostic
tests because of having a fetus with incresead risk of
trisomy 21. Pregnancies between 11 to 22 gestational
weeks, that had increased risk for trisomy 21, such as
having advanced maternal age over 35 years old, a
history of pregnancy with chromosomally abnormal
fetus, positive screening in first and second trimester
screening tests, or "soft" markers of trisomy 21
detected by second trimester ultrasound screening
(such as having a nuchal fold thickness >6 mm, nasal
bone shorter than 5% percentile, or having aberrant
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right subclavian artery etc.)® were included. Excluded
patients were pregnancies with a major anomaly (e.g.,
omphalocele), in addition to positive screening tests
ot "soft" markers, ptior non-invasive prenatal testing
(NIPT), previously diagnosed with any psychiatric
disease or other medical conditions, multiple
pregnancies, <18 years of age or who did not
understand Turkish clearly. Likewise patients who
did not complete the temperament questionnaire,
and had no medical indications for invasive testing
but preferred it due to maternal anxiety were
excluded too. Of those 337 patients, 284 patients
were included the study while remaining 53 patients
18 did not
questionnaire, 17 had major fetal anomalies, 6

were excluded where complete
preferred invasive testing due to maternal anxiety
without any medical indications, 4 had NIPT, 3 had
multiple pregnancies, 3 had major depression and one

had bipolar disorder, and 1 was <18 years old.

Informed consent form was signed by all participants
and study was approved by local ethic committee of
Cukurova University School of Medicine (No:
75/76-13.04.2018) and the research complied with
Declaration of Helsinki!4.

Procedure

Before participation, detailed information about the
study was given and informed consent was obtained
from all patients. Patients were told that refusing to
participation in the study would not make any
difference  in  their = medical  treatment.
Sociodemographic (maternal age, education status,
employment status) and pregnancy (gravity, parity,
history of previous miscarriage) characteristics of
patients, and indication for invasive testing were
recorded.

Indications were classified as 1) "increased risk due
history" that included patients who had advanced
maternal age that did not undergo screening test but
instead chose invasive test or refused both of them as
well patients with a positive history of pregnancy
resulted with chromosomal abnormality, 2) "having
positive screening test” that included a higher risk of
trisomy 21 over 1/100 in first or second trimester
screening, and 3) "soft markers" including minor
signs during second trimester ultrasound screening®!?

Measures

Participants were asked to complete temperament
evaluation of Memphis, Pisa, Patis and San Diego —
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autoquestionnaire (TEMPS-A). Temperament of
pregnants was measured by using Turkish version of
the TEMPS-A Scale, which was designed by Akiskal
et al. in 1997 and was translated and validated for
Tutkish patticipants by Vahip et al. in 2005'L12,
Affective temperaments were diagnosed by 99
questions (20 questions were related with
hyperthymic temperament, 20 with cyclothymic, 17
with irritable, 23 with anxious and the remaning 19
with depressive temperament) with answers of
true/false considering the patient's entire life period.
Patients were separated into two groups. The first
group (study group) consisted of patients who
underwent invasive testing. The second group
(control group) consisted from those refusing to have
the invasive testing. No patients chose the NIPT
which has been shown to identify the trisomy 21 with
a more than 99% accuracy?.

Statistical analysis

Statistical analysis of the study was processed using
the Statistical Package for the Social Sciences Version
22.0 (IBM Corp., NY, USA). Continuous variables
were evaluated by t-test. Categorical variables were
analyzed with Mann-Whitney U test or Pearson’s chi-
square test where available. Correlations between
variables were evaluated by Pearson correlation test.
Univariate and multivariate regression analysis were
performed to find the relationship between clinical
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factors and invasive test preference. p<0.05 was
considered statistically significant.

RESULTS

Of those 284 patients, 181 (63.7%) underwent
invasive testing while 103 (36.3%) declined to have
invasive test. Of the 181 patients who accepted
invasive tests, 51 (28%) underwent CVS and 130
(72%) underwent amniocentesis. The mean maternal
age was 32.1 * 6.4 and the mean gestational week was
171 £ 3.1. Sixty-two women (22 %) were
nulliparaous, and 204 (72%) had no history of
abortus. Only 88 (31%) patients were employed and
the remaining 196 (69%) were housewives. Of those
80 women (28%) had an education of =5 years, 52
(18%) had 5-8 years, 70 (25%) had 8-11 years and the
remaining 82 (29%) had >11 years of education,
respectively. While the mean maternal age, parity and
abort history were not different between two groups,
the study group had a higher level of education status
and was more likely employed (Table 1).

The most common invasive test indication was
positive screening test with a number of 199 (70%)
and following by soft markers in 54 (19%) women
and increased risk due history in 31 (11%) women,
repectively. But there was no significant difference in
invasive test indications between two groups (Table
2)...

Table 1. Sociodemographic and pregnancy characteristics of patients.

Study group Control group p value
(n=181) (n=103)
Maternal age (years) 323%63 31.7 £ 6.7 NS
Gestational age (weeks) 179 £ 29 16.6 £ 3.1 0.001
Parity NS
Nulliparous 43 (24%) 19 (17%)
Multiparous 138 (76%) 84 (83%)
Abort history NS
Yes 52 (29%) 28 (27%)
No 129 (71%) 75 (73%)
Education level (years) 0.001
<5 39 (21%) 41 (40%)
58 30 (17%) 22 (21%)
8-11 49 (27%) 21 (20%)
=11 63 (35%) 19 (19%)
Employement status <0.05
Employed 64 (35%) 24 (23%)
Non-employed 117 (65%) 79 (T7%)

NS: Non-significant
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Table 2. Invasive test indications due to groups
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Study group Control group p value
(n=181) (n=103)
Invasive test endications NS
Increased risk due history 25 (14%) 6 (6%)
Positive screening test 121 (67%) 78 (76%)
Soft markers 35 (19%) 19 (18%
NS: Non-significant
Table 3. Temperament comparison between patients
Study group Control group p value
(n=181) (n=103)
Depressive 5336 69+t54 <0.05
Cyclothymic 74 £5.0 83147 NS
Hyperthymic 11.1£ 43 112+ 3.6 NS
Irritable 35%33 3.6% 42 NS
Anxious 6.6+5.6 83+06.1 <0.05

NS: Non-significant

Table 4. Correlation between depressive and anxious temperament and other clinical factors

Depressive Temperament Anxious Temperament

Maternal age

Pearson correlation .007 -.094

Sig. (2-tailed) 902 118
Gestational age

Pearson correlation .106 -.006

Sig. (2-tailed) 074 923
Parity

Pearson correlation 112 103

Sig. (2-tailed) .065 .092
Abort history

Pearson correlation 134 .044

Sig. (2-tailed) .028 470
Indications

Pearson correlation -.006 -.050

Sig. (2-tailed) .924 .397
Employement status

Pearson correlation -.209 -.163

Sig. (2-tailed) .000 .006

Table 5. The association between preference of invasive prenatal tests and clinical factors
Univariate OR Univariate Multivariate OR Multivariate
(95% CI) P-value (95% CI) P-value

Parity 0.676 (0.360, 1.268) 0.2 1.218 (0.595, 2.494) 0.6
History of abortus 0.751 (0.627, 1.910) 0.8
Education
<5 years 0.287 (0.146, 0.563) 0.0001 0.351 (0.148, 0.832) 0.017
5-8 years 0.411 (0.194, 0.873) 0.02 0.479 (0.185, 1.242) 0.1
8-11 years 0.704 (0.341, 1.452) 0.3 0.9 (0.38, 2.131) 0.8
>11 years Reference Reference
Employment status 1.801 (1.040, 3.118) 0.04 1.020 (0.48, 2.169) 0.958
Depressive 0.914 (0.858, 0.974) 0.006 0.944 (0.866, 1.03) 0.2
Cyclothymic 0.963 (0917, 1.011) 0.1 1.042 (0.965, 1.125) 0.3
Hyperthymic 0.995 (0.937, 1.056) 0.865 1.065 (0.977, 1.148) 0.5
Irritable 0.991 (0.93, 1.055) 0.774 1.054(0.971, 1.142) 0.4
Anxious 0.953 (0.914, 0.993) 0.021 0.969 (0.909, 1.034) 0.3
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Of those 284 patients, 247 (87%) of them did not
have any affective temperament and only 37 had at
least one affective temperament. Nearly half of
(n=17) the patients who had an affective
temperament had more than one and the most
common affective temperament was anxious (n=22)
followed by depressive (n=17) temperament.

The highest scores for the type of temperaments
belonged to hyperthymic (11.2 £ 4.1) followed by
cylothymic (7.7£4.9), anxious (7.3 £ 5.8), depressive
(5.9 £ 4.4) and irritable (3.5 * 3.8) temperaments.
Depressive (5.3 * 3.6 vs. 6.9 £ 5.4, p<0.05) and
anxious (6.6 * 56 vs. 83 £ 6.1, p<0.05)
temperaments had lower scores in the study group
compared with the control group (Table 3)

Furthermore, we investigated if depressive and
anxious temperaments were correlated with any other
factors. We found that depressive temperament was
positively associated with abort history (r=0.134,
p<0.05) and negatively associated with education
level (r=-0.285, p<0.001), and employment status
(r=0.209, p<0.001). Likewise anxious temperament
was negatively associated with education level (r=-
0.216, p<0.001) and employment status (r= -0.163,
p<0.01) (Table 4).

In univariate regression analysis <5 years (Odds ratio
[OR] 0.29, 95% confidence intervals [CI] 0.15-0.56,
p=0.0001) and 5-8 years education (OR 0.41, 95% CI
0.19-0.87, p=0.02), depressive temperament (OR
091, 95% CI 0.86-0.97, p=0.006), anxious
temperament (OR 0.95, 95% CI 0.91-0.99, p=0.02)
and employment (OR 1.80, 95% CI 1.04-3.11,
p=0.04) were associated invasive prenatal test
preference. However on multivariate analysis only =5
years education (OR 0.35, 95% CI 0.15-0.83, p=0.01)
was found to be associated factor (Table 5)

DISCUSSION

This study evaluated the effect of temperament
characteristics of pregnant women on preferring
invasive prenatal testing in the setting of having an
increased risk for a fetus with trisomy 21. This study
revealed that women that were less educated and less
employed as well those had higher scores of
depressive and anxious temperaments, less frequently
preferred invasive prenatal tests.

Pregnancy is mostly known as a period of mental
quietness, frequently related with specific hormonal
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fluctuations during this period!>. Various studies have
shown that hyperthymic temperament was more
significant during the perinatal period than the other
types!b16. In parallel to these findings, the scores of
hyperthymic features in our study were higher than
the other temperament types in all patients as well in
the subgroups. Depressive or anxious temperaments
scores were higher compared with previous
studies!®!”. This might arise from the different
characteristics of study populations. Prior studies
evaluated pregnancies from general population
whereas our study population had a higher mean
maternal age. In addition, some of the women in our
study had prior children with Down syndrome which
may have affected their psychological status.

Having a fetus with Down syndrome is one of the
most  stressfull thoughts for women during
pregnancy. Several screening tests exist for
determining high risk pregnancies. While there is a
chance for certain diagnosis by prenatal invasive tests,
it is still a complicated process for most of families
since the invasive tests have risk of pregnancy loss.
Similarly, trisomy 21 is not a treatable condition and
the only option is pregnancy termination®!81% But
decision of termination of pregnancy is based on
several factors such as patients' attitudes and religious
beliefs towards termination, and socioeconomical
factors®’. And even in developed European countries
like Germany recent data showed that neatly 1/3 of
familes continued their pregancies despite the fetus
was diagnosed with Down syndrome?’. And 28% of
the continued ones did not perform karyotype
analysis because they had already decided not to
terminate their pregnancy even the Down syndrome
would be diagnosed. Another study showed that two
major reasons for women refusing the invasive tests
were that the results would not impact a plan to
continue a pregnancy and that women feared with the
risk of loosing a healthy pregnancy?®.

While 36% of patients declined the invasive tests in
our study, we did not have information about their
reasons. Similarly to previous studies, we found that
patients who underwent invasive diagnostic tests
were more likely employed and had higher level of
education comparing the control group®. The more
the women are educated, the more they comprehend
the circumstances of the disease or a child with Down
syndrome and this might be an important factor on
decision-making processes. Likewise employed
women more likely chose the invasive tests since a
child with Down syndrome would need more care,
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time and energy spent by parents?!. However it would
be hard for a working mother to sufficiently take care
of an unhealthy child.

Of the 5 types of temperaments, depressive and
anxious types had significantly higher scores in
patients declining the invasive testing. The higher
anxious temperament scores might be related with
the fear of loosing a healthy baby due to invasive
test>?2.  Likewise as patients with depressive
personality more likely focused on the worse aspects
they might think that they would loose pregnancy if
they had invasive test?>. Moreover, patients with
depressive personality have difficulties to make
decisions and are more likely to procrastinate the
decisions?*. These temperaments were negatively
correlated with education and employement status,
which can be another explanation for less choosing
the diagnostic test.

This study was the first study in the literature to
investigate the role of a patient's temperaments on
decision-making proccess of performing an invasive
test for Down syndrome. Strenghts of the study were
the prospective data collection, large number of
cases, and diversity of indications for invasive testing.
Excluding the babies with major anomalies provided
a more homegenous group of patients. With this we
had some limitations like not having a healthy control
group for comparing the temperament scores, but we
tried to overcome this limitation by comparing our
results with similar studies with healthy pregnancies.
Only <5 years education seemed to be independently
associated with not undergoing invasive testing but
still our sample size was not large enough to evaluate
if other patient and temperament characteristics
independently impacted the decision for invasive
sampling. Furthermore since our study was not a
randomized controlled trial further randomized
studies will be helpfull for more accurate information.

In conclusion, our study tevealed that a patient's
affective temperament profile, in addition to
educational and employement status, might play an
important role on decision-making processes of
accepting or declining an invasive test in case of
having an increased risk of Down syndrome fetus.
Patients with higher anxious and depressive
temperament scores, more likely refused the invasive
test, and therefore during prenatal consultation, these
psychological profile should be considered in order
to provide professional support where needed.
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